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Foreword

(This Forward is not a part of American National Standard Single Failure Criteria for PWR Fluid Systems,
N658-1976/ANS-51.7)

The General Design Criteria for Nuclear Power Plants, published by the U.S. Atomic
Energy Commission! in Title 10, Code of Federal Regulations, Part 50, Appendix A,
“General Design Criteria for Nuclear Power Plants,” effective May 21, 1971, requires
that certain fluid systems important to safety be designed as follows:

Suitable redundancy in components and features . . . . shall be provided to
assure that . . . . the system safety function can be accomplished, assuming a
single failure.

It was pointed out in the preface to the General Design Criteria that:

The conditions under which a single failure of a passive component in a fluid
system shall be considered in designing the system against a single failure are
under development.

Subsequent to publication of these criteria, considerable confusion has arisen as to
which systems (components) require single failure design, what are the various ac-
cidents which should be considered, what is a passive failure, etc.

To resolve the various conflicting interpretations of the intent of the General Design
Criteria, subcommittee ANS-51 (formerly ANS-21) was assigned the development of
the standard “Single Failure Criteria for PWR Fluid Systems.” Beginning in late 1971
a subcommittee working group was formed with the goal of producing a fundamental
guide for designers which would be consistent with present accepted practice and
which would provide a sound basis for future design considerations.

The technical content of the document has been very difficult and time consuming to
develop within the committee, and reflects the results of detailed discussions with the
U.S. Nuclear Regulatory Commission (NRC).

Consensus was difficult to achieve over the use of two definitions for the short term
(wherein passive failures are exempted). However, the final accepted version, which
defines the short term as the initiation of the recirculation mode for the Emergency
Core Cooling System (ECCS) functions, and 24 hours for other events, was proposed by
members of the NRC and was acceptable to the majority of the membership.

We have been advised that the NRC will probably take a more conservative regulatory
position on the use of the “limited leak” for passive failures as may be allowed under
3.6 of the following standard. However, it has been pointed out that: the postulation of
limited passive failures has been found technically acceptable in past applications for
special components; the burden of support and analysis is placed on the designer in
analyzing such limited leakage criteria; and the degree of conservatism remains sub-
ject to regulatory review.

Within the subcommittee, criticism was raised over the fact that the single failure
criteria in itself is not sufficient in complex systems in that it does not allow for dif-
ferentiating between the reliability of, say a pipe and an electronic component, nor in
assessing the probabilities and consequences of different types of failures. The criteria
does, in fact, recognize different applications for active and passive failures and for
condition II, III, and IV events (See American National Standard Nuclear Safety
Criteria for the Design of Stationary Pressurized Water Reactor Plants, N18.2-
1973/ANS-51.1, N18.2a-1975/ANS-51.8), but further consideration of multiple failures
or failure tree analyses is not within its scope.

Another concern raised was that passive failures should not be excluded during the
short term. However, as noted above, this consideration has the backing of current ac-
ceptable practice, represents licensing acceptance over the past 8 years, and has been
approved without comment by all but one of the members.

'Superseded by the U.S. Nuclear Regulatory Commission (NRC) — January, 1975.



It should be noted that this Standard covers a single nuclear unit, as do General
Design Criteria 34, 35, 38, 41 and 44. Consideration of Criterion 5 “Sharing of Struc-
tures, Systems, and Components” is outside its scope and should be the subject of a
separate standard covering protection criteria for multi-unit plants.

Subcommittee ANS-51 approved a draft standard on the third ballot in May, 1974 and
approval was obtained by ANS-50 in July, 1974. Subsequently, that draft was
distributed for public comment by the American National Standard Institute and
balloted by American National Standard Committees N 18 and N 45 in November,
1974. Comments received by these ballots were considered, suitable revisions in-
corporated, and subsequently reballoted by N 18 in August, 1975 receiving one
negative ballot out of thirteen ballots cast. The single negative ballot received during
this review was based on the inclusion of “spurious operation” in the definition of a
“Single Active Failure.” The reviewer stated: “Industry studies have shown this of
such low probability that it should not be a design requirement.” The committee
believes that this concern is covered by 4.1 of the following standard which allows such
relief recognizing that there is ongoing work in developing probabilistic assessments of
accidents, equipment failure, and operator action and that the definition should stand
as is. This latest draft was approved by Subcommittee ANS-51 in October, 1975.

This Standard was developed by Working Group ANS-51.7 of the American Nuclear
Society which had the following membership at the time this Standard was approved:

H. J. Cordle, Chairman (through 1973) Westinghouse Electric
J. H. Blasingame, Chairman, Bechtel Power

W. G. Bingham, Bechtel Power

K. Schroeder, Babcock & Wilcox

The membership of Subcommittee ANS-51 at the time of final ballot in May, 1974 on
this Standard was:

J. D. Crawford, Chairman, Combustion Engineering G. L. Koppel, Stone and Webster

G. Beatty, Florida Power D. E. Nunn, Southern California Edison
W. G. Bingham, Bechtel Power H. G. O'Brien, Tennessee Valley Authority
J. H. Blasingame, Bechtel Power E. P. O'Donnell, Ebasco Services

T. W. Burnett, Westinghouse Electric H. Oslick, Ebasco Services

R. W. Fleming, Westinghouse Electric C

. L. Sansbury, Duke Power
J. L. Frewing, Portland General Electric K. Schroeder, Babcock & Wilcox

E. W. Hewitt, Combustion Engineering E. W. Swanson, Babcock & Wilcox

C. A. Hunt, Consumers Power K. R. Wichman, Nuclear Regulatory Commission



The American National Standard Committee N18, Nuclear Design Criteria, which
reviewed and approved this Standard in 1975, had the following membership:

L. J. Koch, Chairman
C. B. Zitek, Secretary
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American. Chemical Society wkw o R E Ay 2 e ts s 45 s Eisiies alsEmEies § S J. William Morris
C. E. Stevenson (Alt)

American Concrete InStitute . ... ...... ittt ittt aaas P. E. Mast
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