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 USNRC STANDARD REVIEW PLAN 
This Standard Review Plan (SRP), NUREG-0800, has been prepared to establish criteria that the U.S. Nuclear Regulatory 
Commission (NRC) staff responsible for the review of applications to construct and operate nuclear power plants intends to use in 
evaluating whether an applicant/licensee meets the NRC's regulations.  The SRP is not a substitute for the NRC's regulations, and 
compliance with it is not required.  However, an applicant is required to identify differences between the design features, analytical 
techniques, and procedural measures proposed for its facility and the SRP acceptance criteria and evaluate how the proposed 
alternatives to the SRP acceptance criteria provide an acceptable method of complying with the NRC regulations. 
 
The SRP sections are numbered in accordance with corresponding sections in Regulatory Guide (RG) 1.70, "Standard Format and 
Content of Safety Analysis Reports for Nuclear Power Plants (LWR Edition)."  Not all sections of RG 1.70 have a corresponding 
review plan section.  The SRP sections applicable to a combined license application for a new light-water reactor (LWR) are based 
on RG 1.206, "Combined License Applications for Nuclear Power Plants (LWR Edition)." 
 
These documents are made available to the public as part of the NRC's policy to inform the nuclear industry and the general public 
of regulatory procedures and policies.  Individual sections of NUREG-0800 will be revised periodically, as appropriate, to 
accommodate comments and to reflect new information and experience.  Comments may be submitted electronically by e-mail to 
NRR_SRP@nrc.gov 
 
Requests for single copies of SRP sections (which may be reproduced) should be made to the U.S. Nuclear Regulatory 
Commission, Washington, DC 20555, Attention:  Reproduction and Distribution Services Section, or by fax to (301) 415-2289; or by 
email to DISTRIBUTION@nrc.gov.  Electronic copies of this section are available through the NRC's public Web site at 
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0800/ , or in the NRC's Agencywide Documents Access and 
Management System (ADAMS) at http://www.nrc.gov/reading-rm/adams.html, under Accession # ML112990771. 
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19.1    DETERMINING THE TECHNICAL ADEQUACY OF 
PROBABILISTIC RISK ASSESSMENT RESULTS FOR RISK--INFORMED 
ACTIVITIESLICENSE AMENDMENT REQUESTS AFTER INITIAL FUEL 

LOAD 
  
REVIEW RESPONSIBILITIES 
 
Primary -  Organization responsible for the review of probabilistic risk assessment.  
 
Secondary --  None 
 
I. AREAS OF REVIEW 
 
Introduction 
 
While this This Standard Review Plan (SRP) section was primarily developed to 
addressaddresses the technical adequacy of a baseline PRA probabilistic risk assessment 
(PRA) used by a licensee to support license amendments for an operating reactor, it is also 
applicable to assessing the technicalas well as license amendment requests submitted after 
initial fuel load for new reactors.  Technical adequacy, scope, and level of a detail are 
components of overall PRA quality.  Regulatory Guide (RG) 1.174 provides guidance regarding 
all three attributes of PRA quality.  Note that the technical adequacy of the PRA used by an 
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applicant to support athe design certification (DC) or combined license (COL) application.  
However, it needs to be recognized that in these cases there will be aspects of the plant design 
or operating features, e.g., emergency operating procedures, site specific external factors, that 
will not be fully developed.  Therefore, the PRA used, and by a licensee to support such 
applications will of necessity be incompletelicense amendments submitted prior to the initial fuel 
load is addressed in SRP Section 19.0.  In using this SRP section, the reviewer should focus on 
the determination thatdetermining if the baseline PRA reflects the status of the design and the 
appropriate operational features appropriate to the application.   
.
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 USNRC STANDARD REVIEW PLAN 
This Standard Review Plan, NUREG-0800, has been prepared to establish criteria that the U.S. Nuclear Regulatory Commission  
staff responsible for the review of applications to construct and operate nuclear power plants intends to use in evaluating whether an 
applicant/licensee meets the NRC's regulations. The Standard Review Plan is not a substitute for the NRC's regulations, and 
compliance with it is not required.  However, an applicant is required to identify differences between the design features, analytical 
techniques, and procedural measures proposed for its facility and the SRP acceptance criteria and evaluate how the proposed 
alternatives to the SRP acceptance criteria provide an acceptable method of complying with the NRC regulations. 
 
The standard review plan sections are numbered in accordance with corresponding sections in Regulatory Guide 1.70, "Standard 
Format and Content of Safety Analysis Reports for Nuclear Power Plants (LWR Edition)."  Not all sections of Regulatory Guide 1.70 
have a corresponding review plan section.  The SRP sections applicable to a combined license application for a new light-water 
reactor (LWR) are based on Regulatory Guide 1.206, "Combined License Applications for Nuclear Power Plants (LWR Edition)." 
 
These documents are made available to the public as part of the NRC's policy to inform the nuclear industry and the general public 
of regulatory procedures and policies.  Individual sections of NUREG-0800 will be revised periodically, as appropriate, to 
accommodate comments and to reflect new information and experience.  Comments may be submitted electronically by email to 
NRR_SRP@nrc.gov. 
 
Requests for single copies of SRP sections (which may be reproduced) should be made to the U.S. Nuclear Regulatory 
Commission, Washington, DC 20555, Attention:  Reproduction and Distribution Services Section, or by fax to (301) 415-2289; or by 
email to DISTRIBUTION@nrc.gov. Electronic copies of this section are available through the NRC's public Web site at 
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0800/, or in the NRC's Agencywide Documents Access and 
Management System (ADAMS), at http://www.nrc.gov/reading-rm/adams.html, under Accession # ML071700657. 
  
 

 
This SRP section relies ondefines what constitutes a technically acceptable baseline PRA, 
which is addressed by RG 1.200.  RG 1.200 describes the existence of NRC endorsed 
necessary scope, the technical elements of a PRA, and the technical attributes and 
characteristics for a full-scope PRA.  RG 1.200 allows the use of PRA standards.  The following 
paragraphs describe the historical development and current status of these standards, and their 
relevance to this SRP section. 
 
In their March 1999 report, "Nuclear Regulation: Strategy Needed To Regulate Safety Using 
Information on Risk," GAO/RCED-99-95, the General Accounting Office (GAO) identified a 
number of issues that it believed required resolution for the NRC to successfully implement a 
risk-informed regulatory approach.  Among these, GAO indicated that more was  and peer 
reviews to demonstrate conformance.  As such, RG 1.200 also provides the needed to "develop 
standards on the scopeattributes and detailcharacteristics of risk assessments needed for 
utilities to determine that changes to their plants' designs will not negatively affect safety." 
 
Probabilistic risk assessment (PRA) standards have been developed by thea peer review and 
endorses both American Society of Mechanical Engineers (ASME) and American Nuclear 
Society (ANS).  On April 5, 2002, ASME issued a standard (ASME RA-S-2002) for a full-power, 
internal events (excluding fire) Level 1 and a limited Level 2 PRA.  Addenda A and B to the 
Standard were issued in December, 2003 and December, 2005 respectively.   In December 
2003, ANS issued a standard for external events (ANSI/ANS-58.21-2003).  ANS is developing 
Level 1 and limited Level 2 PRA standards for internal fire, the low power and shutdown modes 
of operation, and Level 2 and Level 3 PRAs.  In parallel, reactor owners' groups developed a 
PRA peer review program documented in NEI-00-02, "Probabilistic Risk Assessment Peer 
Review Process Guidance," Revision A3.  Over the course of several years, this peer review 
program was applied at all the U.S. nuclear power plants.  For all but one of the plants, the 
criteria used to assess the technical adequacy of the PRAs had been developed to some extent 
independently of the development of the ASME PRA standard.  Therefore, the results of the ) 
standards, as well as industry peer review could not be used directly to assess whether the PRA 
was in conformance with the ASME PRA standard.  
 
On August 16, 2002, NEI submitted draft industry guidance for self-assessments (Letter A. 
Pietrangelo to S. Newberry) to address the use of industry peer review results in demonstrating 
conformance with the ASME PRA standard.   This additional guidance contains: 
 

1. Self-assessment guidance document 
2. Appendix 1, actions for industry self assessment 
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3. Appendix 2, industry peer review subtier criteria. 
 
Concerns regarding PRA quality and the standards development effort were discussed during 
the March 31, 2000, Commission briefing on the Risk-Informed Regulation Implementation Plan.  
The Commission, in their April 18, 2000, Staff Requirements Memorandum (SRM) on that 
briefing, indicated that the staff "should provide its recommendations to the Commission for 
addressing the issue of PRA quality until the ASME and ANS standards have been completed, 
including the potential role of an industry PRA certification process."  In response to the 
Commission's  SRM dated April 18, 2000, the staff issued SECY-00-162, "Addressing PRA 
Quality in Risk-Informed Activities,@ which described an approach for addressing PRA quality, 
including identification of the scope and minimal functional attributes necessary to ensure that 
the PRA information is adequate for its intended application in decision making.  The 
Commission, in their October 27, 2000, SRM, indicated that the ". . . the timely resolution of 
PRA quality requirements is necessary to support existing and developing risk-informed 
regulation . . . ."  In response to that SRM, Regulatory Guide 1.200 was issued for trial use in 
February 2004.  This provided the staff's position on Addendum A of the ASME Standard, and 
on the NEI peer review process, including the self-assessment guidance.  On May 19, 2006, 
NEI issued a revision to the self-assessment guidance and incorporated it in NEI-00-02, to 
satisfy the peer review requirement(s) of the ASME PRA Standard (ASME RA-Sa-2003) as 
endorsed/modified by the NRC and updated by Addendum B of the ASME PRA Standard 
(ASME RA-Sb-2005).  Regulatory Guide 1.200 and this Standard Review Plan (SRP) Section 
19.1 have been revised to address Addendum B of the ASME standard and the revised NEI 
peer review process.  
In developing this SRP section, the staff considered the NRC's guidance on the use of PRA in 
risk-informed regulatory applications, as documented in Regulatory Guide 1.174 and the 
associated SRP Section 19.2.  These documents make it clear that PRA information is one 
input into making a decision.  Specifically, the decision-making process will use the results of 
the risk analyses in a manner that complements traditional engineering approaches, supports 
the defense-in-depth philosophy, and preserves safety margins.  Thus, risk analysis will inform, 
but it will not determine regulatory decisions..   
 
Applicability 
 
This SRP section is applicable to any licensee amendment request submitted for U.S. Nuclear 
Regulatory Commission (NRC) review and approval for which information from a PRA plays an 
effective role in is used to support the decision-making process.  Itrequested action.  This SRP 
section will be used to support application--specific SRP sections that provide guidance for 
several activities, including the following examples: 
 
$ applications to support a design certification or combined operating license  (SRP 

Section 19.0) 
 

• $ changesChanges to a plant's licensing basis (SRP Section 19.2)). 
 

• $ changesChanges to allowed outage times and surveillance test intervals in 
plant--specific technical specifications (SRP Section 16.1)). 

 
• $ changesChanges in the scope and frequency of tests on pumps and valves in a 

licensee's inservicein-service test program (SRP Section 3.9.7)). 
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• $ changesChanges in the scope and frequency of inspections in a licensee's 
inservicein-service inspection program (SRP Section 3.9.8). 

 
• Implementation of National Fire Protection Association (NFPA) 805 in accordance with 

Title 10 of the Code of Federal Regulations (10 CFR), Paragraph 50.48(c) (SRP 
Section 9.5.1.2). 

 
The above documentsSRP sections address reviewing the application in terms of some or all of 
the following: 
 

• $ the structuresStructures, systems, and components (SSCs); operator actions; 
and plant operational characteristics affected by the application. 

 
• $ the description of the cause-Cause-effect relationships between the change and 

the above SSCs, operator actions, and plant operational characteristics. 
 

• $ mappingMapping of the cause--effect relationships onto PRA model elements. 
 

• $ identificationIdentification of the PRA results that will be used in the decision 
making. 

 
• $ Scope of the scope of risk contributorsPRA needed to support the decision. 

 
The documents also address issues related to limitations in scope of the PRA.   
 
However the PRA results are used, and whatever role they play in the decision making, the 
PRA analysis mustshould be of sufficient quality technical adequacy to support thatits role in the 
decision making process.  The existing SRP sections only give guidance on assessing the use 
oftheof the PRA results, but do not.  RG 1.200 and this SRP Section 19.1 give specific guidance 
on assessing the adequacy of the base PRA.  Regulatory Guide 1.200 and this SRP section are 
intended to fill that gap.baseline PRA.   
 
This SRP section provides guidance to the NRC staff on determining the scope of review of the 
elements of a PRA analysis used to support a specific regulatory application, based on 
information provided by the licensee on the results of a comparison with an industry PRA 
standard or the results of a peer review performed in accordance with an industry approved 
peer review process.  This SRP section is intended tomay be used in conjunction with an 
application--specific SRP section such as SRP Section 19.0, Section 19.2, Section 16.1, 
Section 3.9.7, or Section 3.9.8, or Section 9.5.1.2, which focus on the appropriate use of the 
PRA results in an integrated decision--making process.  This SRP section may also be used to 
support novel applications in which the licensee is expected to identify how the PRA results are 
used to provide information to the decision makers. 
 
This SRP section does not focus on the decision-making process itself, which is addressed in 
the application-specific SRP sections. 
 
General 
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This SRP is intended to support the staff in its assessment of the technical adequacy of the 
PRA model used to generate results to support a risk-informed submittal.  As such, it applies to 
all the parts1 of a PRA that support the results that inform the regulatory decision being made. 
 
Review Interfaces 
 
Other SRP sections interface with this section as follows: 
 
See described in the applicability section. 
 
The specific acceptance criteria and review procedures are contained in the referenced SRP 
sections. 
 
II. ACCEPTANCE CRITERIA 
 
Requirements 
 
Acceptance criteria are based on the Commission’s policy statements (Reference 11) and, for 
reactors licensed under Part 52, on meeting the relevant requirements of the following 
CommissionCommission’s regulations: 
 
The underlying regulations are.  If the applicant shows that its PRA model meets the regulatory 
positions set forth in RG 1.200, the technical reviewer should be able to conclude that the PRA 
is technically adequate.  If exceptions to RG 1.200 have been identified in the SRP sections 
which invoke this SRP sectionand the staff has determined that the exceptions would not affect 
the risk results sufficiently to affect the regulatory decision, the staff should also be able to 
conclude that the PRA is technically adequate. 
 
Requirements 
 
The following regulatory requirements pertain to new reactors: 
 
10 CFR 50.71(h)(1) requires that no later than the scheduled date for initial loading of fuel, each 
holder of a COL shall develop a Level 1 and a Level 2 PRA.  The PRA must cover those 
initiating events and modes for which NRC-endorsed consensus standards on PRA exist 1 year 
prior to the scheduled date for initial loading of fuel. 
  
10 CFR 50.71(h)(2) requires that each COL holder shall maintain and upgrade the PRA 
required by 10 CFR 50.71(h)(1).  The upgraded PRA must cover initiating events and modes of 
operation contained in NRC-endorsed consensus standards on PRA in effect 1 year prior to 
each required upgrade.  The PRA must be upgraded every 4 years until the permanent 
cessation of operations under 10 CFR 52.110(a). 
 
10 CFR 50.71(h)(3) requires that each COL holder shall, no later than the date on which the 
licensee submits an application for a renewed license, upgrade the PRA required by 
10 CFR 50.71(h)(1) to cover all modes and all initiating events.   

                                                
1 1  In this SRP, a part of a PRA can be understood as being equivalent to that piece of the analysis 
for which an applicable PRA standard (i.e., ASME/ANS RA-Sa-2009) identifies a supporting level 
requirement.   
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SRP Acceptance Criteria 
 
Specific SRP acceptance criteria acceptable to meet the relevant requirements of the NRC=s 
regulations identified above are as follows for the review described in this SRP section.  The 
SRP is not a substitute for the NRC=s regulations, and compliance with it is not required.  
However, an applicant is required to identify differences between the design features, analytical 
techniques, and procedural measures proposed for its facility and the SRP acceptance criteria 
and evaluate how the proposed alternatives to the SRP acceptance criteria provide acceptable 
methods of compliance with the NRC regulations.  
In order for the NRC staff to conclude that a PRA is of sufficient technical adequacy to support 
an application, the staff needs to be assured that (1) the parts of the PRA needed to support the 
application have been appropriately identified and (2) those parts have been performed in a 
manner consistent with current good PRA practice.are technically defensible.  The former needs 
to be addressed as part of the assessment of the application.  The latter can be met by 
determining that the necessary parts of the PRA have been performed in accordance with the 
staff position on consensus PRA standards orand industry programs as documented in the 
appendices to Regulatory GuideRG 1.200.  Where there are differences in approach to 
performing a specific part, the staff mustcan determine that the approach used by the applicant 
is either equivalent to, or better than, that supported by the staff position.   
 
III.  REVIEW PROCEDURES 
 
The reviewer should select material from the procedures described below, as may be 
appropriate for a particular case. 
 
These review procedures are based on the identified SRP acceptance criteria.  For deviations 
from these acceptance criteria, the staff should review the applicant=sapplicant’s evaluation of 
how the proposed alternativesalternative would provide an acceptable method of complying with 
the relevant NRC requirements identified in Subsection II. 
 
The objective of this SRP is to provide guidance to the NRC staff on how to determine that the 
PRA results being used in a decision are supported by the underlying analysis.  It mustshould 
be clear that the elements of the model used to generate those results are of sufficient technical 
qualityadequacy and that the assumptions and uncertainties that have the potential to affect the 
results have been properly evaluated as beingand determined to be appropriate. 
 
III.1 Scope of Review 
 
In order to perform the review for qualityPRA technical adequacy, the reviewer should first 
understand the context in which the PRA is being used. 
 
III.1.1 Use of the PRA in the Application 
 
The reviewer should become familiar with the way the PRA is used in the application.  This 
includes understanding: 
 

$• identification of the SSCs, operator actions, and plant operational characteristics that are 
affected by or important to the application.  
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$• a description of the cause-effect relationships between the change and the above SSCs, 
operator actions, and plant operational characteristics (when, where applicable, e.g., for 
licence amendment applications).  
 

$• the mapping of the cause-effect relationships onto PRA model elements (when, where 
applicable).  
 

$• definition of the acceptance criteria or guidelines, including identification of the PRA 
results that will be used to compare against the acceptance criteria or guidelines and 
how the comparison is to be made. 
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III.1.2 Scope of Risk Contributors Addressed in the PRA Model 
 
Based on the definition of the application,The reviewer should identify the scope of the PRA 
(i.e., risk contributors (internalmeasures, hazard groups, and external initiating events, modes of 
plant operation) ofbased on the PRA can be identifiedapplication.  For example, if the 
application is designed around usingapplies the acceptance guidelines of Regulatory GuideRG 
1.174, the evaluations of core damage frequency (CDF), the change in CDF (ΔCDF), large early 
release frequency (LERF), and the change in LERF (ΔLERF) should be performed with a full-
scope PRA, including external initiating events and  that includes all hazard groups and all 
modes of operation.  However, since most PRAs do not address this full scope,   
 
In accordance with the Commission direction on PRA technical adequacy, when the risk 
associated with a particular hazard group or operating mode is significant to the decision being 
made, and a staff-endorsed PRA standard exists for that hazard group or operating mode, then 
the risk should be assessed using a PRA that meets that standard.   
 
For reactors, licensed under 10 CFR 52 the reviewer should become familiar with 10 CFR 
50.71(h).  As required by 10 CFR 50.71(h)(1), each COL holder shall develop a Level 1 and a 
Level 2 PRA no later than the scheduled date for initial loading of fuel.  The PRA must cover 
those initiating events and modes for which NRC-endorsed consensus standards on PRA exist 
1 year prior to the scheduled date for initial loading of fuel.  In addition, 10 CFR 50.71(h)(3) 
requires that each COL holder shall upgrade the PRA required by 10 CFR 50.71(h)(1) to cover 
all modes and all initiating events no later than the date on which the licensee submits an 
application for a renewed license.  With respect to this regulation, the reviewer should be aware 
that an all-mode, all-initiator PRA must be developed by the time a license renewal application 
is submitted, even if standards for such a PRA do not yet exist.  It should be noted that the 
above regulations may have a significant impact to the decision being made for a risk-informed 
license amendment request. 
 
Screening and conservative analyses may be used to demonstrate that the risk contributions 
not addressed by a PRA model are not significant to the decision.  This is discussed more fully 
in NUREG-1855, “Guidance on the Treatment of Uncertainties Associated with PRAs in 
Risk-Informed Decision Making.”  Decision makers must make allowances for may address 
these omissions. in other ways.  Examples of allowances include the introduction of 
compensatory measures, and restriction of the implementation of the proposed change to the 
aspects of the plant covered by the risk model, and use of bounding arguments to cover the risk 
contributions not addressed by the model..  This SRP section does not address this aspect of 
decision making but is focusedfocuses on what PRA information should be provided.  The 
reviewer=sreviewer’s responsibility is to understand the scope of the PRA used in the decision 
making so that the appropriate appendices to Regulatory GuideRG 1.200 are identified as 
references for the review.  
 
III.1.3 Parts of the PRA Model Used in Application 
 
To assess the qualitytechnical adequacy of the PRA input for a decision, the licensee 
identifiesshould identify which parts of the PRA are used to provide the PRA results called for by 
the that will be compared to acceptance criteria. or guidelines that apply to the application.  For 
example, for license amendments, these parts of the PRA include not only the logic model 
events onto which the cause-effect relationships are mapped, but also all the events that appear 
together with those events in the affected accident sequences, and the parts of the analysis 
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requiredneeded to evaluate the necessary results.  For some applications, this may be a limited 
set, but for others,  (e.g., risk-informing the scope of special treatment requirements,) all parts of 
the PRA model are relevant.  In addition, when the assessed impact of a proposed change, is 
measured in terms of  ΔCDF or ΔLERF, is greater than 1E-06/yr or 1E-07/yr respectively as 
described in RG 1.174, the total CDF and LERF are required toshould also be 
estimatedconsidered, broadening the scope of review for technical adequacy.   
 
InThe reviewer, in applying this SRP section, the reviewer need only addressshould become 
familiar with those parts of the PRA identified as being required to supportsupporting the PRA 
results used. 
 
III.2 Assessment of the PRA 
 
The partreviewer should ensure that the parts of the PRA used for the application is assessed to 
determine whether it is are of sufficient technical quality.  There are two aspects to assessing 
the acceptability and adequacy of the.  The PRA results.  First, the underlying PRA mustshould 
be technically sound.  This impliesmeans that (1) the PRA model, or the parts of the model 
requiredrelied upon to support the application, represent the as-built and as--operated2 plant, 
which in turn impliesmeans that the PRA is up -to -date and reflects the current design and 
operating practices, (2) the PRA logic model has beenis developed in a manner consistent with 
current good practice and it correctly reflects the dependencies of systemsbased on one 
anotheracceptable methods and on operator actionsdata, and (3) the probabilities and 
frequencies are estimated consistentlyconsistent with the definitions of the corresponding 
events of the logic model. 
 

                                                
2  For new reactors, since plant-specific operational data (i.e., initiating event frequencies, failure 
rates, etc.) and test and maintenance data may not yet be available in sufficient quantity, the staff should 
ensure that the impact caused by the use of generic experience or data is insignificant or otherwise 
acceptable.  The staff should assess relevant assumptions and data to ensure that the PRA is statistically 
and feasibly developed.  
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Second, theThe engineering analyses, assumptions, and approximations used in developing the 
PRA model mustshould be appropriate and must demonstrate the robustness of the conclusions 
with respect to the uncertainties in the analysisassessment.  There are issues for which there is 
no consensus on analytical models or methods of analysis.  Furthermore, PRAs are models, 
and in that sense the developers of those models rely on certain approximations to make the 
models manageable and on certain assumptions to address the uncertainties concerning the 
modeling of certain issues.  This is recognized in regulatory guidesRGs such as Regulatory 
GuideRG 1.174, which givegives guidance on how to address the uncertainties by, for instance, 
performing appropriate sensitivity analyses.  This aspect is expected to be addressed in the 
application-specific regulatory guidesRGs and associated SRP sections.   that are applicable to 
a particular application. 
 
III.2.1 Determination Thatthat the PRA Model Isis Current 
 
When using risk insights based on a PRA model, the PRA model must be up to date and 
represent the current plant configuration and operating practices.  The reviewer should confirm 
that the licensee has a process for updating and maintaining the PRA model that is consistent 
with the staff position on the process in the ASME PRA standard.  should reasonably represent 
the as-built and as-operated plant.  “Reasonableness” is judged relative to the application being 
considered.  For NFPA 805 applications, 10 CFR 50.48(c), which incorporates NFPA 805 by 
reference, requires that the PRA approach, methods, and data be appropriate for the nature and 
scope of the change being evaluated, be based on the as-built and as-operated and maintained 
plant, and reflect the operating experience at the plant.  For new reactors, the licensee shall 
maintain and upgrade the PRA in accordance with the requirements of 10 CFR 50.71(h).  
 
The reviewer should confirm that the PRA has been revised to reflect any significant changes in 
design or operational practices (including operating procedures), and that the data used to 
estimate the parameters are current.  This may be achieved by reviewing the licensee's 
description of theirits updating process and ascertaining that the licensee has adequately 
addressed recent plant modifications and operational changes that could have a significant 
impact  on the results of the specific application that are not reflected in the current PRA model. 
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III.2.2 Assessment of the Technical Adequacy of the PRA Required by the Application 
 
The parts of the PRA requiredrelied upon by the application are toshould be assessed for 
technical adequacy.    The reviewer should determine that the peer review and self-assessment 
have been performed in conformance with the relevant documents and with the exceptions and 
clarifications found in the appendices to RG 1.200. 
 
The reviewer should understand that the PRA standard allows each technical requirement 
provided in the standard to be assessed at various capability categories based on the risk-
informed application.  As stated in Section 1-1.3.3 of the ASME/ANS PRA Standard 
(Reference 4):   
 

The intent of the delineation of the Capability Categories within the 
SRs is generally that the degree of scope and level of detail, the 
degree of plant-specificity, and the degree of realism increases 
from Capability Category I to Capability Category III.  However, 
the Capability Categories are not based on the level of 
conservatism (i.e., tendency to overestimate risk due to 
simplifications in the PRA) in a particular aspect of the analysis.  
The level of conservatism may decrease as the Capability 
Category increases and more detail and more realism are 
introduced into the analysis.  However, this is not true for all 
requirements and should not be assumed…. 
 
When a specific application is undertaken, judgment is needed to 
determine which Capability Category is needed for each portion of 
the PRA, and hence which SRs apply to the applications. 

 
For further information, the reviewer is referred to Table 1-1.3-3 of the ASME/ANS PRA 
Standard.  
 
Implementation of Regulatory GuideRG 1.200 should obviate the need for a detailed staff 
review of the basebaseline PRA for a risk contributor (e.g., internal events, internal floods, 
internal fires, external eventshazards) for which a standard and a corresponding appendix to 
Regulatory GuideRG 1.200 exist.  A staff review of those PRAs for the risk contributors 
significant to the decision and for which no standard has been endorsed in Regulatory Guide 
RG 1.200 will be necessary to the extent needed to support the decision.  However, even for the 
risk contributors addressed by standards, the staff may, under certain circumstances, decide to 
perform an audit to verify the technical adequacy of the PRA.  An audit may be initiated for a 
number of reasons, some of which are identified below: 
 

$• Lack of evidence that the self-assessment actions3 that are most relevant to the 
application have been adequately performed. 

 

                                                
33  Self assessment actions are relevant for current operating reactor applications when the original 
or current peer review was performed using criteria (e.g., peer reviews using early Boiling Water Reactor 
Owners Group (BWROG) guidance and peer reviews using the NEI 00-02 subtier criteria.) that are 
different from the provisions of ASME/ANS RA-Sa-2009 as endorsed by RG 1.200.  

Formatted: Indent: Left:  0", First line:  0",
Line spacing:  single, Tab stops: Not at  0" + 
0.5" +  1" +  1.5" +  2" +  2.5" +  3" +  3.5" + 
4" +  4.5" +  5" +  5.5"

Formatted: Level 1, Outline numbered +
Level: 1 + Numbering Style: Bullet + Aligned at:
 0.25" + Tab after:  0.5" + Indent at:  0.5"

Formatted: Font: 10 pt

Formatted: Font: 10 pt

Formatted: Font: 10 pt



 

 
 19.1-13 Revision 2 - June 2007 

$• Concerns about  the resolution of peer review findings associated with the PRA technical 
requirements that are most relevantapply to the application. 
 

$• Contributors (e.g., accident sequences, cutsets, operator actions), etc.) to the results 
that differ from those seen at other, similar plants, and for which no plant -specific design 
features can be identified that would explain the differences. 

 
$• Results that seem to be counterintuitive, e.g., a decrease in CDF when equipment is 

taken out of service. 
 

$• Estimates of CDF or LERF that differ significantly from those in prior submittals from the 
same licensee, without a sufficient explanation.       

 
It is expected that a licensee using a PRA standard or standards, and/or the industry peer -
review process has taken account of the exceptions and clarifications found in the appendices 
of Regulatory Guide RG 1.200 and has documented the comparisonassessment of these 
matters with the relevant documents as endorsed.   

 
The capability category needed for each PRA supporting requirement of the applicable PRA 
standard technical element is dependent on the application.  In general, the staff anticipates that 
current good practice, i.e., Capability Category II of the ASME/ANS Standard, is the level of 
detail that is adequate for the majority of applications.  However, for some applications, 
Capability Category I may be sufficient for some PRA supporting requirements, whereas for 
other applications it may be necessary to achieve Capability Category III for specific PRA 
supporting requirements. 
 
The reviewer should determine that the peer review and self-assessment have been performed 
in conformance with the relevant documents with the exceptions and clarifications found in the 
Appendices to Regulatory Guide 1.200.  
 
The reviewer is to focus on the elements that have deviations from, or have discrepancies with, 
the PRA technical requirements of the endorsed documents.  The reviewer may make a 
judgmentshould ensure that the deviation or discrepancy leads to anis acceptable equivalentas 
compared to the requirements of the endorsed documents.  Alternatively, theThe reviewer 
mayshould also determine that the issue hasissues have been addressed adequately ifwhen the 
licensee has givenprovides reasons as to why the discrepancies are not important, or provided 
a demonstrationdemonstrated that the discrepancy has no significant impact on the results used 
in the decision.  
 
III.2.3 Assessment of Engineering Analyses, Assumptions, and Approximations 
 
Since the standards and industry PRA programs are not (or are not expected to be) prescriptive, 
there is some freedom on how to model certain issues in the PRA, so that.  In dealing with this 
model uncertainty, different analysts may make different assumptions regarding these issues, 
yet the issues still meet the requirements of thePRA standard or have been accepted by the 
peer review.  The choice of a specific assumption or a particular approximation may, however, 
influence the results of the PRA.  The NRC staff needs to be confidentshould ensure that the 
conclusions drawn from the PRA are not invalidated by the use of specific assumptions.  This is 
addressed primarily in the application--specific assessment through the use of sensitivity 
analyses.  However, theThe staff should review the licensee=slicensee’s basis for those 
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assumptions and their justification, taking into account the peer reviewers=reviewers’ 
assessment.  The staff should determine thatwhether the assumptions have been characterized 
appropriately so that, and whether there is sufficient information to conclude that the sensitivity 
studies performed to test the robustness of the conclusions are reasonable with respect to what 
is seen in current PRA practice.  The staff=sstaff’s focus should be on assessing the 
licensee=slicensee’s approach to the identification of the key assumptions, which are those 
made in response to key sources of uncertainty (see Regulatory Guide 1.200, Footnote 7 and 
Table A-1),, and on assessing the appropriateness of the key assumptions.4   
 
IV.  EVALUATION FINDINGS 
 
TheIf acceptable, the reviewer should provide documentation to conclude that the elements of 
the PRA requiredrelied upon to produce the results have been performed in such a way that the 
PRA results are fully supportable.  
 
IV.1 Assessment of PRA Against Current Good PRA Practiceagainst the Endorsed 

Standards 
 
The PRA elements are assessed to determine thatwhether they have been performed in a 
technically correct manner that conforms with current goodto the NRC endorsed PRA 
practicesstandards.  This can be determined by an assessment thatof whether the PRA 
elements are performed consistentlyconsistent with the standard orand peer review process as 
endorsed in the appendices to Regulatory GuideRG 1.200, or that, where, if a discrepancy 
exists, whether the approach used is equivalent to, or is superior tobetter than that referenced in 
the standard or peer review process document.  Alternatively, the reviewer may rely on a 
demonstration that the impact on the results used in the application is not significant.   
 

                                                
4  In the ASME/ANS PRA Standard (Reference 4) a source of model uncertainty is labeled “key” when 
it could impact the PRA results that are being used in a decision, and consequently, may influence the 
decision being made. 
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IV.2 Key Assumptions and Approximations AssessedKey Sources of Uncertainty 
 
The reviewer should benot approve this portion of the analysis in the application unless the 
reviewer is satisfied that the key assumptions and approximations made to address thekey 
sources of uncertainty identified as having the potential to significantly impact the particular PRA 
results have been characterized in an acceptable manner given the current state of knowledge, 
and that the characterization has taken into account the results of the peer review. 
 
V. IMPLEMENTATION 
 
This SRP is intended to be used in conjunction with, and in support of, an application-specific 
SRP such as SRP Section 19.0, Section 19.2, Section 16.1, Section 3.9.5.1.2, Section 3.9.7, 
Section 3.9.8, or Section 3.9.85.1.2. 
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The information collections contained in the Standard Review Plan are covered by the requirements of 10 CFR Part 
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-0011 and 3150-0151.   
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information collection requirement unless the requesting document displays a currently valid OMB control number.   
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SRP Section 19.1 
“Determining the technical adequacy of probabilistic risk assessment for risk-informed 

license amendment requests after initial fuel load” 
 Description of Changes 
 
 
This SRP section affirms the technical accuracy and adequacy of the guidance previously 
provided in Revision 12, dated September 2006June 2007 of this SRP.  See ADAMS accession 
number ML062510220Accession No. ML07170057. 
 
In addition, this SRP section was administratively updated in accordance with NRR Office 
Instruction, LIC-200, Revision 1, AStandard Review Plan (SRP) Process.@  The revision also 
adds standard paragraphs to extend application of the updated SRP section to prospective 
submittals by applicants pursuant to 10 CFR Part 52.  
 
The technical changes are incorporated in Revision 23, dated Month, 2007XXXX 2012:   
 
Review Responsibilities - Reflects changes in review branches resulting from reorganization 
and branch consolidation.  Changes is reflected throughout the SRP.   
The tile of this section is modified from the earlier Revision 2 as shown above. 
 
I. AREAS OF REVIEW 
 
1. Updated the introduction to indicate that SRP 19.1 applies to PRAs that support design 

certifications and combined operating licenses, in addition to PRAs used to support 
license amendment requests. 

 
2. Revised references to SRP Chapter 19.0 to SRP Section 19.2 to reflect change in SRP 

numbering. 
 
3. Updated text to indicate that SRP 19.1 relies on the existence of NRC-endorsed PRA 

standards. 
 
4.  UpdatedDeleted the development history of the ASME and ANS standardsStandards. 
 
52. Updated text to include regulatory requirements in 10 CFR 50.71(h)(1), (h)(2), and 

(h)(3). 
 
3.  Updated text to indicate the development and issuance of Regulatory GuideRevision 2 

to RG 1.200. 
 
64.  Updated text to indicate the revisionissuance of RIS 2007-06. 
 
5.  Updated text to indicate the issuance of NEI-00-02 to incorporate self-assessment 

guidance 07-12. 
 
7. 6. Added the Applicability subheadingtransition to NFPA 805 to applicability. 
 
8.7.  Added the General subheading and moved the text under former Section I beneath it. 
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9.  Added the Review Interfaces subheading. 
 
II. ACCEPTANCE CRITERIA 
 
1. Added the Requirements subheading and standardized SRP footnote to explain 

changes to text. 
 
2. Added the SRP Acceptance Criteria subheading and standardized SRP text (as the first 

paragraph). 
 
III. REVIEW PROCEDURES 
 
1. Review Procedures, added first two paragraphs of standardized SRP text. 
2. Added text to indicate when review of the total CDF and LERF is required. 
 
3. Added guidance to determine when an audit is needed to verify the technical adequacy 

of the PRA. 
 
4.  Added guidance for reviewers to determine that PRA peer reviews and self-assessments 

have been performed in conformance with the relevant documents, and have considered 
the exceptions and clarifications in Regulatory Guide 1.200. 

 
5.  Clarified guidance about the review of key assumptions. 
 
IV. EVALUATION FINDINGS 
 
1. Revised the heading of Section IV.2 (changed Asignificant@ to Akey@). 
 
V. IMPLEMENTATION 
 

None 
 
VI. REFERENCES 
 
1. Updated references to reflect the issuance of addenda to thecombined ASME 

standard/ANS Standard and Addendum A. 
 
2. Added the ANS standard on external events to referencesNEI 05-04. 
 
3.  Added letter from NEI dated May 19, 2006 to referencesNEI 07-12. 
 
4.  Added Regulatory GuideRevision 2 to RG 1.200 to references. 
 
5.  Deleted SECY-99-256 from the references. 
 
6. Deleted NEI letter dated December 18, 2001 from the references. 
 
7.  Deleted SRP Chapter 19 from the references. 
 
8.  Deleted SRP Section 16.1 from the references. 
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9.  Deleted SRP Section 3.9.7 from the references. 
 
10.  Deleted SRP Section 3.9.8 from the references. 
 
 

Formatted: Indent: Left:  0", First line:  0"

Formatted: Font: Not Bold

Formatted: Indent: Left:  0", Hanging:  0.5"

Formatted: Font: 12 pt



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


