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FOREWORD

The ASME Board on Nuclear Codes and Standards (BNCS) and American Nuclear Society
(ANS) Standards Board mutually agreed in 2004 to form a Nuclear Risk Management Coordinating
Committee (NRMCC). This committee was chartered to coordinate and harmonize Standards
activities related to probabilistic risk assessment (PRA) between the two Standards development
organizations (SDO). A key activity resulting from NRMCC was the development of PRA Stan-
dards structured around the Levels of PRA (i.e., Level 1, Level 2, Level 3) to be jointly issued by
the two societies.

The scope of the initial issue of the ASME RA-S standard included Level 1 and Larg e Ec-ly
Release Frequency (LERF) for internal events at power. In parallel with the development o1 .. SMvL
RA-S, ANS was developing companion PRA Standards covering external events, internal 1.re,
and low power and shutdown conditions. These Standards are ANSI/ANS-58.21-2003, ANSI/
ANS-58.23-2007, and ANS-58.22 (in development), respectively. ANS-58.22 will'be ad.'ed once
it is approved as a revision or addendum. The three existing Standards are a:sem. led _ogether
as a revision to ASME RA-S. Consequently, this revision to ASME RA-€ is Uiing ‘=5ued with the
revised identity of ASME/ANS RA-5-2008.

A major objective of the combined Standard is to ensure consistency in t.rmat, organization,
language, and level of detail of the Standard. In assembling the com>o1 ent Standards the following
criteria were used:

(a) the requirements in the Standards would not be revised or i odified

(b) no new requirements would be included

(c) the numbering scheme of the technical requirements would be preserved

(d) the common requirements across the Standard< wovld be consolidated into a single place

(e) the commentary and nonmandatory requiremem.~vould be retained

Implementation of the consensus process for this Standard revealed that preserving the exact
same requirements from the component Starda.ds c.cated certain technical issues that will need
to be addressed in a revision or addendum ¢f A5ME/ANS RA-5-2008.

During the development of the ASMr RA-U and the ANS companion, titled PRA Standards
for Internal Fires, External Events, an’ Low~ Power and Shutdown Conditions, concerns were
raised by stakeholder organizatioz s a.xd SDOs with respect to stability and consistency in require-
ments between the Standards.Thts, a key objective of this Standard is to improve consistency
and foster stability by enab'ii,;s fui..re changes to be applied across the various PRA scopes that
previously existed as separ. t- Stindards. It is anticipated that efficiencies and improvements will
result from maintaining, interpreting, and implementing one PRA Standard as opposed to four
separate Standards. A dit. »nally, the identification of common processes in general requirements
sections for such a. as ¢ s PRA configuration control, peer review, maintenance versus upgrade,
and use in risk-inforn.>d applications can now be provided, which further supports consistency
and stabilitv. U.ing a single committee responsible for this Standard provides a single point of
response to 1. quiries and places the expertise necessary to address and coordinate activities in
a single cognizant group supported by responsible technical societies. In addition, this Standard
is int . nded to determine the technical adequacy of a PRA such that the PRA can be used in
dedizic 1 making.

The C ommittee on Nuclear Risk Management (CNRM) operates under procedures accredited
by the American National Standards Institute (ANSI) as meeting the criteria of consensus proce-
dures for American National Standards. The initial Standard was approved by the ASME Board
on Nuclear Codes and Standards and subsequently approved by ANSI on April 9, 2008.

CNRM is responsible for ensuring that this Standard is maintained and revised as necessary
following its original publication. This includes appropriate coordination with and linkage to
other Standards under development for related risk-informed applications.

iv


https://www.stdhive.com/standards/asme-ra-s-2008-r2019-pdf/

PREPARATION OF TECHNICAL INQUIRIES TO
THE COMMITTEE ON NUCLEAR RISK MANAGEMENT

INTRODUCTION

The ASME Committee on Nuclear Risk Management
will consider written requests for interpretations and
revisions to risk management standards and develop-
ment of new requirements as dictated by technological
development. The Committee’s activities in this latter
regard are limited strictly to interpretations of the
requirements, or to the consideration of revisions to the
requirements on the basis of new data or technology.
As amatter of published policy, ASME does not approve,
certify, rate, or endorse any item, construction, proprie-
tary device, or activity, and accordingly, inquiries requir-
ing such consideration will be returned. Moreover,
ASME does not act as a consultant on specific engi-
neering problems or on the general application or under-
standing of the Standard requirements. If, based on the
inquiry information submitted, it is the opinion of the
Committee that the inquirer should seek assistance, the
inquiry will be returned with the recommendation that
such assistance be obtained. All inquiries that do not
provide the information needed for the Committee’s full
understanding will be returned.

INQUIRY FORMAT

Inquiries shall be limited strictly to iliter} v<cat'ons of
the requirements, or to the consideration « f revisions to
the present requirements on the basis >f new data or
technology. Inquiries shall be subr=ittec. © : the following
format:

(a) Scope. The inquiry sha'l inviive a single require-
ment or closely related rzgire.ments. An inquiry letter
concerning unrelated st »ject will be returned.

(b) Background. State the purpose of the inquiy,
which would be either to obtain an interpretation vt =
Standard requirement or to propose conside-ation of a
revision to the present requirements. Prov.de ¢oncisely
the information needed for the Comn.'ttec’s under-
standing of the inquiry (with sk:tcli>s as mecessary),
being sure to include references tc ‘he applicable stan-
dard edition, addenda, part, anpendix, paragraph, fig-
ure, or table.

(c) Inquiry Structure. Tke inqe vy shall be stated in a
condensed and precise ¢uest. on fcrmat, omitting super-
fluous background-i~fo.=ation, and, where appro-
priate, composec in s ich a way that "yes" or "no"
(perhaps with provis.s) would be an acceptable reply.
This inquil st itement should be technically and editori-
ally correct.

(¢) Pioposcd Reply. State what it is believed that the
Stanaord i cquires. If, in the inquirer’s opinion, a revision
to ti.= Stundard is needed, recommended wording shall
be provided.

Z) The inquiry shall be submitted in typewritten
form; however, legible, handwritten inquiries will be
considered.

(f) Theinquiry shall include name, telephone number,
and mailing address of the inquirer.

(g) The inquiry shall be submitted to the following
address:

Secretary, Committee on Nuclear Risk
Management

The American Society of Mechanical Engineers

Three Park Avenue

New York, NY 10016-5990


https://www.stdhive.com/standards/asme-ra-s-2008-r2019-pdf/

ASME/ANS RA-S COMMITTEE
Standard for Level 1/LERF Probabilistic Risk Assessment for
Nuclear Power Plant Applications

(The following is the roster of the Committee at the time of approval of this Standard.)

ASME Combined Standard Project Team

C. R. Grantom, Chair, South Texas Project Nuclear Operating Co.

T. Lazar, The American Society of Mechanical Engineers
S. A. Bernsen, Individual
M. Drouin, U.S. Nuclear Regulatory Commission

D. W. Henneke, General Electric

D. T. McLaughlin, Westinghouse Electric Co.
P. F. Nelson, UNAM

M. K. Ravindra, Individual

ASME Cross-Cutting Issues Project Team

D. E. True, Chair, ERIN Engineering and Research

T. Lazar, The American Society of Mechanical Engineers
R. E. Bradley, Nuclear Energy Institute

K. Canavan, Electric Power Research Institute

J. R. Chapman, Scientech

C. R. Grantom, South Texas Project Nuclear Operating Co.

G. A. Krueger, Exelon Corp.

S. H. Levinson, AREVA NP, Inc.

D. N. Miskiewicz, Progres< Frerg,

G. W. Parry, U.S. Nuclear Rey, ‘latol ) Commission
D. ). Wakefield, ABS Censulting

I. B. Wall, Electric Qow :r Research Institute

ASME Committee on Nuclear Risk-Mar ager ent

C. R. Grantom, Chair, South Texas Project Nuclear Operating Co.

T. A. Meyer, Vice Chair, Westinghouse Electric Co.

T. Lazar, The American Society of Mechanical Engineers
S. A. Bernsen, Individual

R. E. Bradley, Nuclear Energy Institute

H. D. Brewer, Duke Energy

K. Brook, British Energy

R. ). Budnitz, Lawrence Berkeley National Laboratory
J. R. Chapman, Scientech

M. Drouin, U.S. Nuclear Regulatory Commission

K. N. Flemming, KNF Consulting Services

H. A. Hackerott, OPPD: Nuclear Engineering Division

S. Kojim. . Co. »nuter Software Development Co.

I. B. ¥~uzn.’ma, International Atomic Energy Agency
G. / Krucser, Exelon Corp.

H. .~ ason, AREVA NP, Inc.

F. Nelson, UNAM

F. Schneider, Westinghouse Electric Co.

D. Sloane, ERIN Engineering and Research

E. True, ERIN Engineering and Research

A. Hill, Alternate, ERIN Engineering and Research
B. Wall, Electric Power Research Institute

G. Wilks, Nuclear Electric Insurance

S.
P.
R.
B.
D.
R.
I.
G.
G. L. Zigler, Alion Science and Technology

AS ME Subcommittee on Applications

. D. Sloane, Chair, ERIN Engineering ana 2esearch
. B. Wall, Vice Chair, Electric Pows ‘- Res harcn Institute
. A. Bernsen, Individual

. E. Bradley, Nuclear Energv Institute

. Brook, British Energy

. P. Carr, Southern Califo. ~ia Euison, SONGS

. A. Hackerott, OPPD: : :iclear Engineering Division

. A. Hill, ERIN E: gineering and Research

E. Kichev, Kozloduy Nuclear Power Plant

I. B. Kouzmina, International Atomic Energy Agency
G. A. Krueger, Exelon Corp.

D. T. McLaughlin, Westinghouse Electric Co.

T. A. Meyer, Westinghouse Electric Co.

G. W. Parry, U.S. Nuclear Regulatory Commission

T. A. Wheeler, Sandia National Laboratories

ASME Subcommittee on Technology

H. D Rrew. v. Chair, Duke Energy

S. . Le.‘nson, Vice Chair, AREVA NP, Inc.

P ). Rudnitz, Lawrence Berkeley National Laboratory
¥.. Canavan, Electric Power Research Institute

\_F. Chapman, Scientech

M. Drouin, U.S. Nuclear Regulatory Commission

K. N. Flemming, KNF Consulting Services

D. W. Henneke, General Electric

S. Kojima, Computer Software Development Co.

J. L. Lachance, Sandia National Laboratories

D. N. Miskiewicz, Progress Energy

P. F. Nelson, UNAM

M. K. Ravindra, Individual

R. E. Schneider, Westinghouse Electric Co.

D. W. Stillwell, South Texas Project Nuclear Operating Co.
D. E. True, ERIN Engineering and Research

D. ). Wakefield, ABS Consulting


https://www.stdhive.com/standards/asme-ra-s-2008-r2019-pdf/

ASME Special Committee on Standards Planning

T. A. Meyer, Chair, Westinghouse Electric Co. S. Kojima, Computer Software Development Co.
R. E. Bradley, Nuclear Energy Institute I. B. Kouzmina, International Atomic Energy Agency
R. ). Budnitz, Lawrence Berkeley National Laboratory G. L. Zigler, Alion Science and Technology

M. Drouin, U.S. Nuclear Regulatory Commission

ANS Risk-Informed Standards Committee

A. L. Camp, Chair, Sandia National Laboratories D. Hance, Alternate, Electric Power Research Institute

R. ). Budnitz, Vice Chair, Lawrence Berkeley National Laboratory D. W. Henneke, General Electric

P. ). Amico, Science Applications International Corp. R. A. Hill, ERIN Engineering and Research

B. Najafi, Alternate, Science Applications International Corp. D. True, Alternate, ERIN Engineering and Research

R. A. Bari, Brookhaven National Laboratory E. A. Hughes, ETRANCO

R. L. Black, U.S. Department of Energy G. A. Krueger, Alternate, Exelon Nuclear

R. E. Bradley, Nuclear Energy Institute K. L. Kiper, Florida Power and Light Co.

M. T. Drouin, U.S. Nuclear Regulatory Commission S. H. Levinson, AREVA NP, Inc.

G. Parry, Alternate, U.S. Nuclear Regulatory Commission M. K. Ravindra, Individual

F. A. Emerson, General Electric M. P. Rubin, U.S. Nuclear Regulatc=* Coc nmission

D. ). Finnicum, Westinghouse Electric Co. J. B. Savy, Risk Management So. 'tions

B. R. Baron, Alternate, Westinghouse Electric Co. D. W. Stillwell, South Texas ivoject Mucle ar Operating Co.

J. P. Gaertner, Electric Power Research Institute J. Young, Pacific Northwe~"Nat, - Laboratory
ANS RISC Observers

W. E. Burchill, Texas A&M University J. Mitman, U.S. M .cicor Regulatory Commission

W. D. Holmes, HSB Professional Loss Control S. Sancak’ar, U.S. Nuclear Regulatory Commission

Y. F. Khalil, Yale University F. Yiumaz, “nter y Nuclear

Working Group ANS-58.21 Roster (Zatern.| Events Working Group)

M. K. Ravindra, Chair, Individual
R. ). Budnitz, Lawrence Berkeley National Laboratory
N. C. Chokshi, U.S. Nuclear Regulatory Commission

Working Group ANS-£C.25 ™ »ster (Fire PRA Standard Working Group)

D. W. Henneke, Chair, General Electric B. Najafi, Science Applications International Corp.
F. ). Joglar-Biloch, Science Applications Internai’ona’ Corp. S. P. Nowlen, Sandia National Laboratories

M. Kazarians, Kazarians and Associates, In~ N. 0. Siu, U.S. Nuclear Regulatory Commission

A. M. Kolaczkowski, Science Application~'aten.o: onal Corp. K. L. Zee, ERIN Engineering and Research

Other Individuals 'nd Organizations Providing Substantial Support and Input to the Standard
BWR Owner’s Group

vii


https://www.stdhive.com/standards/asme-ra-s-2008-r2019-pdf/

PREFACE

ORGANIZATION OF THIS STANDARD
This Standard is organized into Parts as follows:

Part 1  General Requirements for a Level 1 and
large early release frequency (LERF) PRA at-
power, including internal events, internal
fire, and external events; a Level 1/LERF
PRA at low-power and shutdown, including
internal and external events (except internal
fires)

Technical and peer review requirements for
a Level 1 and LERF PRA for at-power, inter-
nal events

Technical and peer review requirements for
a Level 1 and LERF PRA for at-power, inter-
nal fire events

Technical and peer review requirements for
a Level 1 and LERF PRA for at-power, exter-
nal events

Technical and peer review requirements for
a Level 1 and LERF PRA for low-power and
shutdown, including internal and external
events (except internal fires) (to be included
at a future date)

Part 2

Part 3

Part 4

Part 5

Each Part is divided into Sections, and the Sectioi'c
are labeled sequentially within Parts, as in the following
example:

PART 1 LEVEL 1 AND LERF PROBABIISIC KISK
ASSESSMENT GENERAL RZJUINIMENTS

1-1 Introduction

1-2 Acronyms and Definitio’.s

1-3 Risk Assessment Applic.‘ica Process
1-4 Risk Assessmen. Te hnical Requirements
1-5 PRA Configuraion Control

1-6 Peer Reviiw

PART 2 'NTEk.'AL EVENTS AT POWER

2-1 Teci.nizal Requirements for Internal Events at
P ver

2-2 reer Review for Internal Events at Power

Each Section is subdivided into paragraphs, subpara-
graphs, and breakdowns, as in the following example:

Paragraph: 1-3.1

Subparagraphs: 1-3.1.2

When paragraphs are used to identify sequential
requirements they will be identified by adding a lower-
case letter such as (a), (b), (c), etc.

Tables and figures provided in this Standard are iden-
tified by the applicable paragraph or subpara;raph
number for which they apply, with either "1 ble " or
"Fig." and labeled sequentially as follows: '-3.2.1-1,
1-3.2.1-2, etc. Each table or figure is pli ced -ear che text
that applies to its use.

References are identified sequentially wi.hin the text
as bracketed numbers (i.e., [1], [?], (tc.). Within tables,
references are identified se;uenuilly as Note (1),
Note (2), etc. A complete list.ag o1 the references, includ-
ing publishers” informatio.. is ocated in the References
section.

When required ky conte.:t in this Standard, the singu-
lar shall be inte 1=ted as the plural, and vice versa.

DESCRIFT10:: UF SECTIONS WITHIN EACH PART IN
THIS STANDARD

1he fcllowing descriptions of the individual Sections
of each Part in this Standard are intended to provide
the reader with general information on the scope of
coverage and the rationale applied in their development.

PART 1 LEVEL 1 AND LERF PROBABILISTIC RISK
ASSESSMENT GENERAL REQUIREMENTS

1-1 Introduction

This Section summarizes the objective, scope, applica-
bility, and contents of the Standard.
1-2 Acronyms and Definitions

This Section identifies and describes unique terms,
abbreviations, and acronyms that are used in this
Standard.

1-3 Risk Assessment Application Process

This Section describes a process for determining the
capability of a PRA to support specific risk-informed
applications.

1-4 Risk Assessment Technical Requirements

This Section contains objectives, scope, and general
requirements for a PRA to be used in support of risk-
informed decision-making.
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1-5 PRA Configuration Control

This Section provides requirements for maintaining
and upgrading a PRA to be used in support of risk-
informed decision-making.
1-6 Peer Review

This Section provides the general requirements for a
peer review of a PRA to be used in support of risk-
informed decision making.
1-7 References

This Section lists the references cited in Part 1.

1-8 For Further Reading

This Section lists additional references that, although
not referenced in this Standard, provide further informa-
tion about the subject.

PART 2 INTERNAL EVENTS, AT POWER

2-1 Technical Requirements for Internal Events, at
Power

This Section contains scope, high level requirements
(HLRs), and supporting requirements (SRs) for a Level
1 and LERF internal events, at power PRA to be used
in support of risk-informed decision-making.

2-2 Peer Review Requirements for Internal Events, at
Power

This Section provides the requirements for a peer
review of a Level 1 and LERF internal events, at power
PRA to be used in support of risk-informed decision
making.

2-3 References

This Section lists the references cited in Part 2.

PART 3 FIRE PRA EVENTS, AT-POWER
3-1 Technical Requirements for Internal Fire Events

This Section contains scope, HLRs, and SRs for a
Level 1 and LERF internal fire events PRA to be used
in support of risk-informed decision-making.

3-2 Peer Review Requirements for Internal Fire
Events

This Section provides the requirements for a peer
review of a Level 1 and LERF internal fire events PRA
to be used in support of risk-informed decision making.

PART 4 EXTERNAL EVENTS, AT-POWER
4-1 Technical Requirements for External Events

This Section contains scope, HLRs, and SRs for a
Level 1 and LERF external events PRA to be used in
support of risk-informed decision-making.

ix

4-2 Peer Review Requirements for External Events

This Section provides the requirements for a peer
review of a Level 1 and LERF external events PRA to
be used in support of risk-informed decision making.

4-3 Documentation Requirements for External Events

This Section provides the requirements documenta-
tion of a Level 1 and LERF external events PRA to be
used in support of risk-informed decision making.

PART 5 LOW POWER AND SHUTDOWN (TO BE
PROVIDED IN A FUTURE PUBLICATION)

5-1 Technical Requirements for Low Power and
Shutdown Conditions

This Section contains scope, HLRs, and SRs for a Level
1 and LERF low power and shutdown PRA to be used
in support of risk-informed decision-making.

5-2 Peer Review Requirements for Low Power and
Shutdown Conditions

This Section provides the requirements for a peer
review of a Level 1 and LERF low power and shutdown
PRA to be used in support of risk-informed decision
making.

USER RESPONSIBILITY

Users of this Standard are cautioned that they are
responsible for all technical assumptions inherent in the
use of PRA models, computer programs, and analysis
performed to meet the requirements of this Standard.

CORRESPONDENCE

Suggestions for improvements to the Standard or
inclusion of additional topics shall be sent to the follow-
ing address:

Secretary, Committee on Nuclear Risk
Management

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5900

ADDENDA SERVICE

This edition of ASME/ANS RA-5-2008 includes an
automatic addenda subscription service with no set
schedule up to the publication of the next edition. The
addenda subscription service includes approved new
Sections, revisions to existing Sections, and issued inter-
pretations. The interpretations included as part of the
addenda service are not part of this Standard.
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ASME/ANS RA-S-2008

PART 1
LEVEL 1 AND LERF
PROBABILISTIC RISK
ASSESSMENT GENERAL
REQUIREMENTS

Section 1-1
Introduction

1-1.1 OBJECTIVE

This Standard sets forth the requirements for probabi-
listic risk assessments (PRAs) used to support risk-
informed decisions for commercial light water reactor
nuclear power plants and prescribes a method for
applying these requirements for specific applications.

1-1.2 SCOPE AND APPLICABILITY

This Standard establishes requirements for a Level 1
PRA of internal and external events for all plant
operating modes (low power and shutdown modes will
be included at a future date). In addition, this Standard
establishes requirements for a limited Level 2 PRA suffi-
cient to evaluate large early release frequency (LERF).
The only initiating events explicitly excluded from the
scope are accidents resulting from purposeful human-
induced security threats (e.g., sabotage). This Standard
applies to PRAs used to support applications of risk-
informed decision-making related to design, licensing,
procurement, construction, operation, and maintenance.
These requirements are written for operating power
plants. They may be used for plants under design or
construction, for advanced LWRs, or for other reactor
designs, but revised or additional requirements may be
needed.

1-1.3 PRA CAPABILITY CATEGORIES

This Standard is intended for a wide range of applica-
tions that require a corresponding range of PRA capabili-
ties. Applications vary with respect to which risk metrics
are employed, which decision criteria are used, the
extent of reliance on the PRA results in supporting a
decision, and the degree of resolution required for the
factors that determine the risk significance of the pro-
posed changes. To determine the needed capabilities, the
application is evaluated by considering PRA technical
element attributes, as amplified in para. 1-3.2.2. For
example, a proposed change to the maintenance practice
for a given component may be evaluated in a particular
application. The capabilities of the PRA for those acci-
dent sequences involving the failure or unavailability
of the component are relevant to such an application,
whereas the capabilities of the PRA for other sequences
are not as relevant since there are no changes that need
to be resolved for these sequences.

The required category of PRA capabilities may vary
over different technical elements of the PRA, within a
given element, across different accident sequences or
classes of accident sequences, initiating events, basic
events, hazard groups, and end states, depending on
the application. Although the range of capabilities
required for each portion of the PRA to support an
application falls on a continuum, three Capability Cate-
gories are defined in this Standard so that requirements
can be developed and presented in a manageable way.
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