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Forewor (This Foreword is not a part of American National Standard Design Basis Criteria for Safety Systems in
Nuclear Power Generating Stations, ANSI/ANS-4.1-1978.)

Prior to operation of a nuclear power generating station, the designers,
owner/operators, and regulatory agencies are concerned with establishing the design
features of the station, the principal design criteria for these features, the limits of
process conditions for safe operation, the abnormal conditions at which protective ac-
tion should be taken to ensure that the station remains within the limits of process
conditions for safe operation, the limits of degraded design features that can maintain
the station within safe conditions of operation, the surveillance necessary to ensure
that safe conditions exist, and the administrative controls necessary to ensure that
operation and maintenance are carried out in a safe manner throughout the life of the
station. .

For several years the technical professional societies and the U.S. Nuclear Regulatory
Commission (NRC) have been developing criteria, standards, and codes to aid
designers in establishing this information during the design of a station. Because there
are many levels and disciplines of design, several levels of criteria have evolved. For
example, Federal regulations establish specific limits for the release of radioactive
material from a facility (station)*; general design criteria provide guidance for the
overall design and operation of the station**; design basis criteria for interdependent
systems of the station (such as set forth in this document for protection systems and
actuator systems) provide guidance to develop the design basis for such systems; and
design criteria provide guidance for the design of specific systems, components, or
equipment.***

All these levels of criteria are vital to the integrated and thorough design of
technically sound station systems that meet the requirements of Federal regulations
related to public safety. Each level of criteria is necessary to provide guidance to the
designer at the appropriate level and within the appropriate discipline to aid in the
identification, design, implementation, and testing of the safety systems. For example,
this document establishes design basis criteria for the integrated performance of safety
systems. The IEEE Standard Criteria for Protection Systems for Nuclear Power
Generating Stations, IEEE Std. 279-1971, provides guidance for designing a protection
system that is compatible with the design bases established herein. The IEEE Stan-
dard Criteria for Class IE Electrical Systems for Nuclear Power Generating Stations,
IEEE Std. 308-1974, provides guidance for designing safety related electrical systems
that are compatible with the design bases established herein. American National Stan-
dard Nuclear Safety Criteria for the Design of Stationary Pressurized Water Reactor
Plants, N18.2-1973 (ANS-51.1) and similar criteria under development for boiling
water reactors, gas cooled reactors, and fast breeder reactors provide amplification of
the NRC’s general design criteria related to structures, fission-product barriers, fluid
systems (mechanical design), safety systems, and safety supporting systems.

Suggestions for the improvement of the provisions of this standard will be welcomed.
This standard was prepared by Working Group 4.1 of Subcommittee ANS-4, Reactor
Dynamics and Control, of the Standards Committee of the American Nuclear Society
through liaison with the Society’s Standards Subcommittee ANS-50, Power Reactor

*Examples are Title 10, Code of Federal Regulations, Part 50, “Licensing of Production and Utilization
Facilities,” as well as References 5 and 8 listed in Section 6, “References.”

**Examples are Title 10, Code of Federal Regulations, Part 50, “Licensing of Production and Utilization
Facilities,” Appendix A, “General Design Criteria for Nuclear Power Plants,” and Appendix B, “Quality
Assurance Criteria for Nuclear Power Plants,” as well as Reference 4 listed in the text of this standard.
*++Examples are Title 10, Code of Federal Regulations, Part 50, Appendices A and B, as well as References
2, 3, 4, and 7 listed in the text of this standard.

Note: Additional standards similar to Reference 4 in the text of this standard are currently under develop-
ment for boiling water reactors, gas cooled reactors, and fast breeder reactors. A detailed listing appears in
footnote 5 of the text.



Systems, and the Institute of Electrical & Electronics Engineers (IEEE) Nuclear
Power Engineering Committee. The working group consists of persons from each of the
companies in the United States currently designing commercial nuclear power plants,
as well as a representative of a utility, and of the U.S. Nuclear Regulatory Com-
mission.

In the course of development of the standard, Subcommittee ANS-4 solicited and
received numerous comments from other workers in the field, including members of
American National Standards Commitees N18, N42, and N45, and members of the
IEEE. Subcommittee ANS-4 approved a draft standard on the third ballot in July
1970. That draft was distributed for public comment by the American Nuclear Society
in January 1971. A revised draft was balloted by N18 in June 1972. Comments received
from this ballot were considered. Suitable revisions, prepared by an Ad Hoc Com-
mittee which represented ANS-4, IEEE/JCNPS, ANS-20, and NRC were incorporated.

The members of the working group which prepared this standard were:

R. L. Ferguson, Chairman, U.S. Nuclear J. F. Mallay, Babcock and Wilcox Company

Regulatory Commission (also liaison to ANS-50)
M. M. Dye, General Atomic J. E. Myers, Jr., Combustion Engineering, Inc.
J. C. Ebersole, Tennessee Valley Authority C. H. Neuschaefer (Alt), Combustion Engineering,
J. M. Geets, Westinghouse Electric Corporation Inc.

L. K Holland, General Electric Company
(also liaison to IEEE-NPEC-SC-6)

The liaison representative from the Institute of Electrical and Electronics Engineers,
Nuclear Power Engineering Committee, is C. S. Walker, Tennessee Valley Authority.

The members of Subcommittee ANS-4, Reactor Dynamics and Control, had the
following members at the time it processed and approved this Standard:

R. Wiot, Chairman, NUS Corporation

L. Anderson, Oak Ridge National Laboratory
H. Barton, Duke Power Company
Bevilacqua, Combustion Engineering, Inc.

H. Bryan, Oak Ridge National Laboratory
D. Carlton, Babecock and Wilcox Company
C. Coppersmith, Combustion Engineering, Inc.
M. Dye, General Atomic

C. Ebersole, Tennessee Valley Authority

L. Ferguson, US. Nuclear Regulatory Com-
mission

M. Geets, Westinghouse Electric Corporation
N. Grace, Energy Research and Development
Adm.

W. Griffin, Liquid Metals Engineering Center
P. Gyftopoulos, Massachusetts Institute of
Technology

K. Holland, General Electric Company

W. Keaten, Atomics International

S. Kenney, Pennsylvania State University

R. Sheff, Pacific Northwest Laboratories
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The American National Standards Committee N18, Nuclear Design Criteria, which
reviewed and approved this Standard, had the following membership:

L. J. Koch, Chairman

C. B. Zitek, Secretary

Organization Represented Name of Representatives
American Chemical Society «:wvns sssvaives i i sesmsssses sH@me a6 a5 0emn e os J. William Morris
C. E. Stevenson (Alt)

American Concrete INStitute. .. ... . .c..niiiiiniin et ettt nia e aeniannnnanns P. E. Mast
American NUClear Society. . ... it iiiiriiiiiei i aa st ira et aaaaaas L. J. Koch
American Society of Civil Engineers ..........ccouveiieiniinniuinrrionisienareceeenans M. I. Goldman
C. Gogolick (Alt)

American Society of Mechanical Engineers. .........uiiuiiiinueiiiaiiuniiinnmeeceeanannnn J. S. Bitel
R. H. Holyoak (Alt)

American Public Health Association, Inc. ........ooiumnirinioiiiiiiiiiaaeinnnnn J. R. Coleman
American Welding Society ... ....oonuuuumiiiiiii et i st J. R. McGuffey
Atomic JTrdostiial FOrm . 5o s .om.00 1. ¢ § s benmunmeiss s o sams Sl oo pemesse S8 s Besema § « § 1§ 5 s I. F. Stuart
Electric Light & Power GIoup: ; ; ; s smns s s wvieies 16 5o e e 6505 estee.o pe i 500599 5§ 8 J. E. Howard
J. E. Sohngen (Alt)

Federal Power COmIMISSION 1. uuuueususvsanensesssesonasasossesensesssasnaseeseaassan A. P. Donnell
B. P. Chew (Alt)

Health Physics Society: . i titeiiaimio s s i aaiis e o seda s s iia Sl 0asiis « o « « e J. M. Smith, Jr.
R. L. Clark (Alt)

Institute of Electrical & Electronics Engineers .........cuvuiiaiiiaiiinniiaiaiaeennna. R. G. Benham
0. W. Bilharz, Jr. (Alt)

Institute of Nuclear Materials Management...........uvuuuureeusinneeenntoareennreanneenns J. Arendt
L. A. Strom (Alt)

Nuclear Energy Liability & Property Insurance Association................... S5 E B AR T § F. Catudal
L. Mariani (Alt)

U.S. Energy Research & Development Administration.............ccovivuinenennanan... W. H. Hannum
U.S. Environmental Protection Agency ...........vuuuuiniuneennnrnnnrnnnrnsesenseennenans R. Sullivan
G. Burley (Alt)

U.S. Nuclear Regulatory CommiSsion ........c.ueueiueinniieeiiiriisreoiionineennennns R. B. Minogue
G. A. Arlotto (Alt)

dndividual Vembers wowwy s o5 s s smwsmm s s ¢ 5 5 SPEEEa v 5 § 3 3 GENE CHREFEVESHAIHERIETEGE § § § § 3 6 E. N. Cramer

R. J. Creagan
J. F. Gibbons
T. D. Jones

T. J. Pashos
D. Patterson
A. H. Redding
G. C. Robinson
R. P. Schmitz
G. L. Wessman
J. F. West

C. B. Zitek
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