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Foreword

(This Foreword is not a part of American National Standard “Safety and Pressure Integ-
rity Classification Criteria for Light Water Reactors,” ANSI/ANS-58.14-2011.)

This standard revises and supersedes the safety and pressure integrity classifi-
cation criteria provided in ANSI/ANS-51.1-1983 (R1988) (withdrawn), “Nuclear
Safety Criteria for the Design of Stationary Pressurized Water Reactor Plants,”
and ANSI/ANS-52.1-1983 (R1988) (withdrawn), “Nuclear Safety Criteria for the
Design of Stationary Boiling Water Reactor Plants.”? The criteria in this stan-
dard are primarily objective; are applicable to all nuclear power plant functions,
structures, systems, components, and parts (including consumables); and are
applicable to any light water reactor (LWR) nuclear power plant design. The
criteria in ANSI/ANS-51.1-1983 (R1988) (withdrawn) and ANSI/ANS-52.1-1983
(R1988) (withdrawn) are primarily subjective, apply primarily to systems, and
apply only to the new designs of pressurized water reactors and boiling water
reactors (BWRs) available in the United States in 1983.

This standard uses separate sets of terms for safety classification criteria? and
pressure integrity classification criteria.®> ANSI/ANS-51.1-1983 (R1988) (with-
drawn) and ANSI/ANS-52.1-1983 (R1988) (withdrawn) address both safety and
pressure integrity classification criteria using a single set of terms (Safety Classes
1, 2, and 3, and Non-Nuclear Safety). The applicability of these two sets of criteria
is not identical. The single set of terms used in ANSI/ANS-51.1-1983 (R1998) (with-
drawn) and ANSI/ANS-52.1-1983 (R1988) (withdrawn) creates inconsistencies and
a potential for misinterpretations. These limitations are avoided in this standard.

The safety classification criteria in this standard are based on NEDC-31509,
“Safety Classification Methodology and Criteria for Structures, Systems, Com-
ponents and Parts in BWR Nuclear Power Plants,” developed by the Parts Safety
Classification Committee of the BWR Owners Group and GE Nuclear Energy,
and on EPRI NP-6895, “Guidelines for the Safety Classification of Systems,
Components and Parts Used in Nuclear Power Plant Applications (NCIG-17),”
developed by the Nuclear Construction Issues Group, a utility group sponsored
by the Electric Power Research Institute.

The application of many requirements to nuclear power plant structures, sys-
tems, components, and parts is based upon their safety classification. The safety
classification of an item is typically used to determine which design, procure-
ment, manufacturing, construction, and operating requirements or controls apply.

The term “safety-related” is used to identify items that, because of their func-
tional safety importance, must meet stringent design requirements such as
Seismic Category I criteria; IEEE Class 1E criteria for electrical items; ASME
Boiler and Pressure Vessel Code, Sec. III, criteria for pressure integrity items;
and environmental qualification requirements of Code of Federal Regulations,
Title 10, “Energy,” Part 50, “Domestic Licensing of Production and Utilization
Facilities,” Sec. 49, “Environmental Qualification of Electric Equipment Impor-
tant to Safety for Nuclear Power Plants.”

The safety classification of an item might be also used to help establish the
procurement requirements for the item. Typically, there are three types of pro-
curement classifications: safety-related, commercial grade, and non-safety-related.

D The remaining portions of ANSI/ANS-51.1-1983 (R1988) (withdrawn) and ANSI/ANS-
52.1-1983 (R1988) (withdrawn) are not superseded by this standard.

2) Safety-related (Q), non-safety-related with augmented quality assurance [or augmented
(A)], and non-safety-related (N).

3) Classes 1, 2, 3, 4, and 5.



A safety-related procurement refers to an item that is purchased subject to the
provisions of Code of Federal Regulations, Title 10, “Energy,” Part 21, “Reporting
of Defects and Noncompliance” (10 CFR 21), and is intended for use in applica-
tions that are functionally safety-related. Commercial-grade procurement refers
to an item that is purchased without the provisions of 10 CFR 21 but is intended
to be dedicated after receipt for use in applications that are functionally safety-
related. Once a commercial-grade item is dedicated, it becomes a safety-related
item. Non-safety-related procurement refers to an item that is purchased with-
out the provisions of 10 CFR 21 and is intended for use in applications that are
functionally non-safety-related.

During construction, safety-related items are subject to specific material selec-
tion, design, fabrication, examination, testing, inspection, certification, installa-
tion, and quality assurance requirements.

Operationally, safety-related items typically are subject to specified require-
ments for in-service inspection, in-service testing, maintenance, surveillance,
and quality assurance.

The classification “non-safety-related with augmented requirements” is applied
to certain non-safety-related items during procurement, construction, and oper-
ations when the item is not safety-related but is relied upon during a special
event or where licensing requirements exist.

The focus of safety classification in this standard is on the accomplishment of
safety-related functions that may be considered to provide design-basis-event
prevention, mitigation, or both, without emphasizing one over the other. Multiple
redundant levels of defense provide a balance of defense-in-depth strategies such
that no single element (e.g., accident prevention) or barrier (e.g., containment) is
emphasized to the exclusion of others. An adequate balance of prevention and
mitigation as well as consideration of defense in depth is provided in the classi-
fication process through the consideration of the three basic safety-related func-
tions identified in Code of Federal Regulations, Title 10, “Energy,” Part 50,
“Domestic Licensing of Production and Utilization Facilities,” Sec. 2, “Definitions.”

The pressure integrity classification criteria provided in Sec. 5 are similar to
those of ANSI/ANS-51.1-1983 (R1988) (withdrawn), ANSI/ANS-52.1-1983 (R1988)
(withdrawn), and Regulatory Guide 1.26, “Quality Group Classifications and
Standards for Water-, Steam-, and Radioactive-Waste-Containing Components of
Nuclear Power Plants,” but have been revised to be applicable to any LWR
design (particularly an advanced passive design).

The basic design requirements for items assigned to each safety classification
are summarized in Sec. 6.

This standard has been written for prospective use, but the criteria are based on
current practices and requirements applicable to licensed LWR designs.

This standard might reference documents and other standards that have been
superseded or withdrawn at the time the standard is applied. A statement has
been included in the references section (Sec. 7) that provides guidance on the use
of references.

This standard does not incorporate the concepts of generating risk-informed
insights, performance-based requirements, or a graded approach to quality as-
surance. The user is advised that one or more of these techniques could enhance
the application of this standard.

Working Group ANS-58.14 of the Standards Committee of the American Nuclear
Society had the following membership at the time it developed this standard:

— 11—



M. A. Linn (Chair), Oak Ridge National Laboratory

D. P. Blanchard, Applied Reliability Engineering, Inc.

S. A. Highley, AREVA NP, Inc.

R. A. Hill, ERIN Engineering and Research, Inc.

G. B. Locklear, Engineering & Management Specialists, Inc.
P. A. Sicard, Entergy

R. B. Williston, Individual

Subcommittee ANS-22, Systems Design Criteria, had the following membership
at the time of its approval of this standard:

D. G. Newton, (Chair), AREVA NP, Inc.
R. M. Ruby (Vice Chair), Constellation Energy

N. W. Brown, Individual

R. A. Hill, ERIN Engineering and Research, Inc.

L. E. Kreider, Engineering Planning & Management, Inc.
M. A. Linn, Oak Ridge National Laboratory

D. W. Murphy, Bechtel Corporation

The Nuclear Facilities Standards Committee (NFSC) had the following member-
ship at the time of its approval of this standard:

C. A. Mazzola (Chair), Shaw Environmental & Infrastructure, Inc.
R. M. Ruby (Vice Chair), Constellation Energy Company

J. A. August, CORE, Inc.
W. H. Bell, South Carolina Electric & Gas Company
J. R. Brault, Shaw MOX Project
C. K. Brown, Southern Nuclear Operating Company
K. R. Bryson, Shaw Environmental, Inc.
. Carpenter, U.S. Nuclear Regulatory Commission
lt A. Hull, U.S. Nuclear Regulatory Commission)
. Eggett, Automated Engineering Services Corporation
. Englehart, Individual
. Guha, U.S. Department of Energy
1. J. O’Brien, U.S. Department of Energy)
. Hastings, Duke Energy Company (NuStart Liaison)
. Hill, ERIN Engineering and Research, Inc.
Kadambl Individual
. Lloyd, Exltech Corporation
. Lott, Los Alamos National Laboratory
. McFetridge, Westinghouse Electric Company, LLC
t L. R. Grobmyer, Westinghouse Electric Company, LLC)
. Meneely, Westinghouse Electric Company, LLC
t. R. C. Surman, Westinghouse Electric Company, LLC)
. Moseley, ASME NQA Liaison
. Newton, AREVA NP
. Prillaman, AREVA NP
. Reuland, Individual
Saldarlm Bechtel SAIC Company, LLC
t. A. T. Vieira, Bechtel Power Corporation)
. Spellman, Oak Ridge National Laboratory (NFSC Liaison to IEEE NPEC)
. Stamm, Shaw Nuclear Services
. Stevenson, Individual
A Wehrenberg, Southern Company Services
M J. Wright, Entergy Operations, Inc.

2Ngm>m

>zw>m

Em

szomEW

—
—

SRy g0 8 DmeEZET URY O
Uru}

NFSC Liaison:

G. Hutcherson, Institute of Nuclear Power Operations
J. H. Riley, Nuclear Energy Institute
(Alt. J. C. Butler, Nuclear Energy Institute)

NFSC Observers:

R. H. Bryan, Tennesse Valley Authority
E. P. Loewen, General Electric

dJ. E. Love, Bechtel Power Corporation
C. D. Thomas, Individual

R. E. Scott, Individual

—iii —



Contents Section

1 Introduction

1.l S0P ottt
1.2 PUIPOSE ottt e
1.3 Applicability ....... ... e
2 Acronyms and definitions .......... .. ... ... .
2.1 List of @Cronyms . ...t e
2.2 Definitions . ........iiuiiii
3 General requirements ............. ... e
3.1 Regulatory basis .............iiiiiiiiii i
3.2 Relationship of functional, procurement, and application safety
classifications ............ . i
3.3 Methodology . ...
4 Safety classification criteria ............ ... .. . i,
4.1 General criteria ....... ...
4.2 Determination of design basis events .............................
4.3 Determination of safety-related functions .........................
4.4 Determination of safety-related systems and structures ............
4.5 Determination of safety-related components and parts .............
4.6 Items not classified safety-related ................................
5 Pressure integrity classification criteria ...............................
5.1 Functional criteria ........... .. ... . . .
5.2 Interface criteria .......... ... i
6 Basic design requirements ........... ... e
6.1 Pressure-retaining items ............ ... ...
6.2 Electrical items ........ ... i
6.3 Seismic classification .............. ... i
6.4 Environmental qualification ............... ... ... ... .. .. .. ... ...,
6.5 Quality assurance ................ . e

7 References

Appendices
Appendix A
Appendix B
Appendix C
Appendix D

Tables
Table 1
Table A.1

Figures
Figure 1
Figure 2

Relationship of the Terms “Safety-Related” and “Safety” ...
Classification Categories ................ccoiiiiinennann..
Safety Classification Examples ..........................
Typical Examples of Interfaces Between Pressure Integrity

ClasSSeS oot

Basic design requirements ............ ... ...,
Approximate relationship of various safety classification
TermMS .

Methodology for safety classification .....................
Safety-related/non-safety-related fluid system boundary
Criteria . ...t

30
32
36

60

25

30

15



Figure 3
Figure 4
Figure 5

Figure C.1
Figure C.2
Figure C.3
Figure C.4
Figure D.1

Boundary criteria for fluid system lines penetrating

primary containment ................ ... .. ...

Boundary criteria for instrument lines connected to the

RCPB and penetrating primary containment ...........

Boundary criteria for instrument lines not penetrating

primary containment (Note 1) .........................
Auxiliary feedwater system (examples 2 and 3) ...........
Battery room heat removal system (examples 4 and 5) ....

Auxiliary power system synchronizing circuit (example 8)

Hydraulic snubber seals (example 21) ...................

Typical fluid-system pressure integrity class interfaces

—vi—

16

19

20
39
43
47
58
61



