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FOREWORD

The American Society of Mechanical Engineers (ASME) Board on Nuclear, Clean Energy, 
Power, and Facilities Codes and Standards (BNCS) and American Nuclear Society (ANS) Stan-
dards Board have formed a Joint Committee on Nuclear Risk Management (JCNRM) to develop 
and maintain probabilistic risk assessment (PRA) standards. The JCNRM operates under proce-
dures accredited by the American National Standards Institute (ANSI) as meeting the criteria of 
consensus procedures for American National Standards. The JCNRM holds two formal meetings 
per year, and users are invited to participate. Additional information about the JCNRM can be 
found on its committee page at https://go.asme.org/JCNRMcommittee.

This Level 3 Standard, ASME/ANS RA-S-1.3-2025, “Standard for Radiological Accident Offsite 
Consequence Analysis (Level 3 PRA) to Support Nuclear Installation Applications,” sets forth 
requirements for determining Level 3 consequences as part of PRAs and related analysis method-
ologies that can be used to support risk-informed decisions for commercial nuclear power plants. 
This Standard also prescribes a process for applying these requirements for certain other appli-
cations involving a release of radioactive materials into the atmosphere [e.g., research reactors, 
fuel cycle facilities, and U.S. Department of Energy (DOE) non-reactor nuclear facilities]. In these 
cases, supplemental requirements may be needed. A separate standard, ASME/ANS RA-S-1.4-
2021, “Probabilistic Risk Assessment Standard for Advanced Non-Light Water Reactor Nuclear 
Power Plants,” has been published and states the requirements for PRAs used to support risk-in-
formed decisions for advanced non-light water reactor (non-LWR) nuclear power plants (NPPs) 
and prescribes a method for applying these requirements for specific non-LWR applications. 

This Standard was developed based on the body of knowledge and experience accumulated 
through the development and application of the ASME/ANS RA-S-1.1-2024, “Standard for Level 
1/Large Early Release Frequency Probabilistic Risk Assessment for Nuclear Power Plant Appli-
cations,” and ASME/ANS RA-S-1.2-2024, “Severe Accident Progression and Radiological Release 
(Level 2) PRA Standard for Nuclear Power Plant Applications for Light Water Reactors (LWRs).” 
This Standard, however, is not dependent upon these other PRA standards, although it is noted 
that the development of the final risk estimation for facilities (e.g., LWRs) can be performed using 
Level 1 and Level 2 (Level 1/2) PRA results (e.g., release frequencies, release characterizations) 
combined with the results of the Level 3 probabilistic consequence analysis.

During the development of this Standard and subsequent changes as a result of the balloting 
process and changes made to the ASME/ANS RA-S-1.1-2024 and ASME/ANS RA-S-1.2-2024, 
the writers have made every effort to be consistent with the aforementioned standards, and the 
JCNRM Writers’ Guide. However, due to some of the unique attributes of a Level 3 PRA, there 
are places in this Standard where consistency was not maintained. In each instance, this was a 
conscious and deliberate effort on the part of the writers to depart from the consistency in an 
attempt to highlight and focus on those items that make a Level 3 PRA distinctly different from 
its antecedent analyses, or to exclude items that are irrelevant in the context of a Level 3 PRA. 
Instances of inconsistency with the aforementioned standards are intentional. The writers request 
that the readers/users of this Standard keep that in mind as they use this Standard to support 
risk-informed applications.

Consequences covered within the scope of this Standard include radiation dose and induced 
health effects, as well as economic impacts, considering atmospheric transport and dispersion 
(ATD), demography, dosimetry, exposure pathways, and plant/site characteristics. The radioactive 
source terms and their frequencies often are passed on from supporting Level 1/2 PRA analyses.

The scope of a PRA covered by this Standard is primarily targeted for use to determine the 
impact of an accident at an NPP. However, the technology discussed here can be used to deter-
mine the impact of a release of radioactive material from any nuclear facility for which a release 
can be defined. The assessment can be on a conditional consequence basis (i.e., Level 3 analysis) 
or can be extended to estimate risk (i.e., Level 3 PRA).
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This Standard describes requirements for calculating the consequences of radionuclide releases 
into the environment and how to present the results of such calculations. It is assumed that one 
or more computerized consequence models will be used. Therefore, emphasis has been placed on 
the information that is typically required as input and available output. As with any computer 
code, there are pitfalls associated with its use, and there are uncertainties inherent in the quality 
and representativeness of the input data and the fidelity of the modeling. 

This Standard contains the requirements for the following technical elements of a consequence 
analysis: (1) Radionuclide Release Characterization (RE), (2) Protective Action Parameters and 
Other Facility Data (PA), (3) Meteorological Data (ME), (4) Atmospheric Transport and Dispersion 
(AD), (5) Dosimetry (DO), (6) Health Effects (HE), (7) Economic Consequences (EC), (8) Condi-
tional Consequence Quantification and Reporting (QT), and (9) Risk Estimation (RI). The ninth 
technical element for risk estimation describes how the combined risk results of a Level 1, Level 
2, and Level 3 PRA can be presented. 

Nonmandatory appendices are provided to clarify the requirements of this Standard. Appendix 
1-A has been included to provide examples of use of the action verbs in the supporting require-
ments (SRs). Appendix 2-A, Explanatory Notes Regarding Application of the SRs, provides 
additional information content through notes and commentaries associated with many SRs as 
nonmandatory information. Appendix 2-B, Computer Codes, has been included to identify codes 
currently used to support Level 3 PRAs and to illustrate typical input parameters and output 
reports of the calculation results. It is acknowledged that some topics are subject to continuing 
development since consequence modeling is not a precise science and contains significant inher-
ent uncertainties. Where an understanding of the current state of the art is deemed necessary 
for a sensible interpretation of the results, a discussion of this topic is included. Other areas that 
are described in some detail are those in which the user’s choice of input data and assumptions 
can significantly affect the output. Examples include evacuation and sheltering in place, and dry 
deposition velocity.

This Standard was developed by subject matter experts (SMEs) affiliated with U.S. nuclear utili-
ties, national laboratories, individual consultancies, and the U.S. Nuclear Regulatory Commission 
(NRC). International participation has been solicited throughout the development process but 
was very limited. While several examples have been included in nonmandatory appendices that 
discuss international applications [e.g., use of the Code System for MARIA (COSYMA, a com-
puter code for consequence modeling) for food pathway modeling], it is acknowledged that most 
examples are U.S.-centric. However, international users should be able to adapt the examples to 
their specific applications and regulatory requirements.   

This publication, ASME/ANS RA-S-1.3-2025, “Standard for Radiological Accident Offsite Con-
sequence Analysis (Level 3 PRA) to Support Nuclear Installation Applications,” was approved 
by the ASME BNCS and the ANS Standards Board. ASME/ANS RA-S-1.3-2025 was approved by 
ANSI on February 12, 2025.
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ACKNOWLEDGMENTS

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/asme-ra-s-13-2025-pdf/


viii

INTENTIONALLY LEFT BLANK

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/asme-ra-s-13-2025-pdf/


ix

K. R. Fine, ASME Cochair, Vistra Corp.
D. W. Henneke, ANS Cochair, GE Hitachi Nuclear Energy
G. W. Kindred, ASME Vice Cochair, Tennessee Valley Authority
A. Maioli, ANS Vice Cochair, Westinghouse Electric Company, LLC
O. Martinez, Secretary, The American Society of Mechanical 

Engineers
P. J. Amico, Jensen Hughes, Inc.
V. Andersen, Jensen Hughes, Inc.
V. K. Anderson, Nuclear Energy Institute
G. Apostolakis, Nuclear Risk Research Center
M. Bensi, University of Maryland
S. Bristol, NuScale Power
R. J. Budnitz, Consultant
G. DeMoss, PSEG Nuclear, LLC
M. R. Denman, Kairos Power
K. N. Fleming, KNF Consulting Services, LLC
D. Grabaskas, Argonne National Laboratory
C. R. Grantom, C. R. Grantom P. E. Associates, LLC
H. A. Hackerott, Individual
J. E. Hagaman, Kairos Power
D. C. Hance, Electric Power Research Institute
F. G. Hudson, Metcalfe, PLLC
M. Humberstone, U.S. Nuclear Regulatory Commission
J. M. Jansen Vehec, BWX Technologies, Inc.

A. M. Kammerer, Department of the Army
N. LaBarge, Westinghouse Electric Company, LLC
S. H. Levinson, Individual
S. R. Lewis, Individual
S. M. Loyd, Alternate, Constellation
Z. Ma, Idaho National Laboratory
P. F. Nelson, National Autonomous University of Mexico
D. C. Raap, Vistra Corp.
R. I. Rishel, Duke Energy, Boiling Water Reactor Owners Group
M. B. Sattison, Individual
R. E. Schneider, Westinghouse Electric Company, LLC
J. L. Stone, Constellation
J. J. Wood, Alternate, U.S. Nuclear Regulatory Commission
R. W. Youngblood, Idaho National Laboratory
B. Dolan, Contributing Member, Tennessee Valley Authority, 

Pressurized Water Reactor Owners Group
K. L. Kiper, Contributing Member, Westinghouse Electric Company, 

LLC
R. Linthicum, Contributing Member, Constellation
J. O’Brien, Contributing Member, U.S. Department of Energy
S. Poghosyan, Contributing Member, International Atomic Energy 

Agency
P. A. Schroeder, Contributing Member, American Nuclear Society
I. B. Wall, Contributing Member, Consultant

Nuclear Risk Standards and Guidance Subcommittee (NURI-SC)

N. LaBarge, Chair, Westinghouse Electric Company, LLC
Z. Ma, Vice Chair, Idaho National Laboratory 
V. K. Anderson, Nuclear Energy Institute 
S. Bristol, NuScale Power
H. L. Detar, Westinghouse Electric Company, LLC
K. N. Fleming, KNF Consulting Services, LLC 
D. Grabaskas, Argonne National Laboratory 
D. W. Henneke, GE Hitachi Nuclear Energy 

M. Humberstone, U.S. Nuclear Regulatory Commission 
A. Maioli, Westinghouse Electric Company, LLC
M. B. Sattison, Individual
R. E. Schneider, Westinghouse Electric Company, LLC
R. Summitt, ENERCON 
T. Sung, Southern Nuclear 
G. A. Teagarden, Three Strand Living, LLC

NURI-SC Level 3 Working Group  

G. A. Teagarden, Chair, Three Strand Living, LLC 
N. E. Bixler, Sandia National Laboratories (retired)
K. Compton, U.S. Nuclear Regulatory Commission
K. Hope, Westinghouse Electric Company, LLC
G. W. Kindred, Tennessee Valley Authority
S. H. Levinson, Individual

C. A. Mazzola, Los Alamos National Laboratory
J. A. Mitchell, U.S. Nuclear Regulatory Commission  

(deceased)
V. Mubayi, Brookhaven National Laboratory (retired)
K. O’Kula, Individual
K. Woodard, ABS Consulting, Inc. (retired)

ASME/ANS RA-S COMMITTEE
Standard for Radiological Accident Offsite  

Consequence Analysis (Level 3 PRA) to  
Support Nuclear Installation Applications

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

COMMITTEE ROSTERS ASME/ANS Joint Committee on Nuclear Risk Management (JCNRM)

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/asme-ra-s-13-2025-pdf/


x

Standards Infrastructure Subcommittee (SI-SC)

D. C. Rapp, Chair, Vistra Corp
S. Zhang, Vice Chair, Idaho National Laboratory 
M. R. Denman, Kairos Power
L. Enos-Sylla, Alternate, U.S. Nuclear Regulatory Commission

H. A. Hackerott, Individual 
R. E. Schneider, Westinghouse Electric Company, LLC 
J. L. Stone, Constellation
J. J. Wood, U.S. Nuclear Regulatory Commission

Subcommittee on Risk Applications (SCoRA)

S. R. Lewis, Chair, Individual
G. M. DeMoss, Vice Cochair, PSEG Nuclear, LLC
F. G. Hudson, Vice Cochair, Metcalfe PLLC 
G. Apostolakis, Nuclear Risk Research Center 
R. J. Budnitz, Consultant
B. Dolan, Tennessee Valley Authority
A.-M. Grady, U.S. Nuclear Regulatory Commission
C. R. Grantom, C. R. Grantom P. E. Associates, LLC
J. E. Hagaman, Kairos Power
C. H. Ng, Alternate, U.S. Nuclear Regulatory Commission
J. M. Jansen Vehec, BWX Technologies, Inc.
G. W. Kindred, Tennessee Valley Authority
N. LaBarge, Westinghouse Electric Company, LLC 
S. H. Levinson, Individual

R. Linthicum, Constellation
A. Maioli, Westinghouse Electric Company, LLC
P. F. Nelson, National Autonomous University of Mexico
J. O’Brien, U.S. Department of Energy 
S. J. Reed, Oak Ridge National Laboratory
R. I. Rishel, Duke Energy 
T. D. Sande, ENERCON
J. L. Stone, Constellation
R. Summitt, ENERCON
C. Trull, Engineering Planning and Management, Inc.
V. Warren, Jensen Hughes, Inc.
Y. Yamanaka, Nuclear Damage Compensation and Decommissioning 

Facilitation 
R. W. Youngblood, Idaho National Laboratory

Technical Requirements Subcommittee (TR-SC)

M. Bensi, Chair, University of Maryland 
M. Degonish, Vice Chair, Ameren
V. Andersen, Jensen Hughes, Inc.
L. Enos-Sylla, Alternate, U.S. Nuclear Regulatory Commission
K. R. Fine, Vistra Corp.
F. Grant, Simpson Gumpertz & Heger, Inc. 

H. A. Hackerott, Individual 
M. Humberstone, U.S. Nuclear Regulatory Commission
F. J. Joglar, Jensen Hughes, Inc.
J. C. Lin, Consultant 
N. Lovelace, Jensen Hughes, Inc. 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/asme-ra-s-13-2025-pdf/


xi

CORRESPONDENCE WITH THE ASME/ANS JOINT 
COMMITTEE ON NUCLEAR RISK MANAGEMENT

General.	 ASME codes and standards are developed and maintained by committees with the 
intent to represent the consensus of concerned interests. Users of ASME codes and standards may  
correspond with the committees to propose revisions or cases, report errata, or request inter-
pretations. Correspondence for this Standard should be sent to the staff secretary noted on the  
committee’s web page, accessible at https://go.asme.org/JCNRMcommittee. 

Revisions and Errata.	 The committee processes revisions to this Standard on a periodic basis 
to incorporate changes that appear necessary or desirable as demonstrated by the experience 
gained from the application of the Standard. Approved revisions will be published in the next 
edition of the Standard.

In addition, the committee may post errata on the committee web page. Errata become effective 
on the date posted. Users can register on the committee web page to receive e-mail notifications 
of posted errata.

This Standard is always open for comment, and the committee welcomes proposals for revi-
sions. Such proposals should be as specific as possible, citing the paragraph number, the proposed 
wording, and a detailed description of the reasons for the proposal, including any pertinent back-
ground information and supporting documentation.

Cases
(a)	 The most common applications for cases are

(1)	 to permit early implementation of a revision based on an urgent need
(2)	 to provide alternative requirements
(3)	 to allow users to gain experience with alternative or potential additional requirements 

prior to incorporation directly into the Standard
(4)	 to permit the use of a new material or process

(b)	 Users are cautioned that not all jurisdictions or owners automatically accept cases. Cases 
are not to be considered as approving, recommending, certifying, or endorsing any proprietary or 
specific design, or as limiting in any way the freedom of manufacturers, constructors, or owners 
to choose any method of design or any form of construction that conforms to the Standard.

(c)	 A proposed case shall be written as a question and reply in the same format as existing 
cases. The proposal shall also include the following information:

(1)	 a statement of need and background information
(2)	 the urgency of the case (e.g., the case concerns a project that is underway or imminent)
(3)	 the Standard and the paragraph, figure, or table number
(4)	 the editions of the Standard to which the proposed case applies

(d)	 A case is effective for use when the public review process has been completed and it  
is approved by the cognizant supervisory board. Approved cases are posted on the committee 
web page.

Interpretations.	 Upon request, the committee will issue an interpretation of any requirement 
of this Standard. An interpretation can be issued only in response to a request submitted through 
the online Interpretation Submittal Form at https://go.asme.org/InterpretationRequest. Upon 
submitting the form, the inquirer will receive an automatic e-mail confirming receipt.

ASME does not act as a consultant for specific engineering problems or for the general applica-
tion or understanding of the Standard requirements. If, based on the information submitted, it is 
the opinion of the committee that the inquirer should seek assistance, the request will be returned 
with the recommendation that such assistance be obtained. Inquirers can track the status of their 
requests at https://go.asme.org/Interpretations.

https://go.asme.org/JCNRMcommittee
https://go.asme.org/InterpretationRequest
https://go.asme.org/Interpretations
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ASME procedures provide for reconsideration of any interpretation when or if additional infor-
mation that might affect an interpretation is available. Further, persons aggrieved by an interpre-
tation may appeal to the cognizant ASME committee or subcommittee. ASME does not “approve,” 
“certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Interpretations are published in the ASME Interpretations Database at https://go.asme.org/
Interpretations as they are issued.

Committee Meetings.	 The ASME/ANS JCNRM regularly holds meetings that are open to the 
public. Persons wishing to attend any meeting should contact the secretary of the committee. 
Information on future committee meetings can be found on the committee web page at https://
go.asme.org/JCNRMcommittee.

https://go.asme.org/Interpretations
https://go.asme.org/Interpretations
https://go.asme.org/JCNRMcommittee
https://go.asme.org/JCNRMcommittee
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1-1.1	 OBJECTIVES

This Standard sets forth requirements for the conse-
quence analysis portion of probabilistic risk assessments 
(PRAs) used to support risk-informed decisions for acci-
dents involving the release of radioactive materials into 
the atmosphere. This portion of a PRA is typically known 
as a Level 3 analysis. This Standard also sets forth require-
ments for risk estimation based on combining the results 
of the Level 1 and Level 2 (Level 1/2) PRA portions (e.g., 
release frequencies, release characterizations) and the 
results of the consequence analysis for a Level 3 PRA.

1-1.2	 SCOPE AND APPLICABILITY

Consequence analysis assesses the effect of releases 
of radionuclides on the surrounding population and the 

environment. It is expected that the primary use of this 
Standard is to evaluate the risk impacts of atmospheric 
releases from light water reactor (LWR) nuclear power 
plants (NPPs), although this Standard could support 
the risk impacts of releases from other facilities that pro-
cess, use, or store radioactive materials. In these cases, 
supplemental requirements may be needed. 

This Standard may be applied to atmospheric releases 
associated with multiple reactors at a single site. For 
such analyses, the Level 1 and Level 2 analyses need 
to define pertinent aspects of the releases for use in the 
Level 3 analysis.   

This Standard only includes limited treatment of the 
impact on doses of the release of radioactive materials 
that could reach liquid pathways (i.e., due to deposi-
tion onto land and bodies of water). To date, there have 

PART 1 
GENERAL REQUIREMENTS 

FOR RADIOLOGICAL ACCIDENT 
OFFSITE CONSEQUENCE 
ANALYSIS (LEVEL 3 PRA) 
TO SUPPORT NUCLEAR 

INSTALLATION APPLICATIONS
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(The text presented in blue font in this Standard comprise hyperlinks to enable efficient access 
to referenced sections and elements, requirements, notes, references, etc.)




