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1.0 INTRODUCTION
1.1 Background

The Commission, by publishing its Final Policy Statement on the Use of Probabilistic Risk
Assessment Methods in Nuclear Regulatory Activities (Ref. 1), reflected its belief that an overall
policy on the use of probabilistic risk assessment (PRA) methods in nuclear regulatory activities
should be established so that the many potential applications of PRA would be implemented in a
consistent and predictable manner that would promote regulatory stability and efficiency.
Furthermore, the Commission stated its belief that the use of PRA technology in NRC regulatory
activities should be increased to the extent supported by the state-of-the-art in PRA methods
and data and in a manner that complements the NRC'’s deterministic approach. With
implementation of this policy statement, the Commission also recognized, and encouraged,
continuation of industry initiatives to improve PRA methods, applications, and data collection to
support increased use of PRA techniques in regulatory activities.

Since the PRA Policy Statement was issued, a number of risk-informed activities have been
undertaken and a number of documents have been written by both the staff and industry that
provide guidance on the use of PRA information in the risk-informed reactor regulatory activities,
and on PRA quality.

. Reactor owners groups have been developing and applying a PRA peer review program
for several years. In a letter dated April 24, 2000, the Nuclear Energy Institute (NEI)
submitted NEI-00-02 (Ref. 2) to the NRC for review in the context of the staff's work to
risk-inform the scope of special treatment requirements contained in 10 CFR Part 50
(discussed in SECY-99-256, Ref. 3).

On August 16, 2002, NEI submitted draft industry guidance for self-assessments (Ref. 4)
to address the use of industry peer review results in demonstrating conformance with the
American Society of Mechanical Engineers (ASME) PRA standard. This additional
guidance, which is intended to be incorporated into a revision of NEI-00-02 (per NEI, see
Reference 4), contains:

— Self-assessment guidance document

— Appendix 1 (actions for industry self assessment)
— Appendix 2 (industry peer review subtier criteria)

. PRA standards have been under development by the ASME and the American Nuclear
Society (ANS). On April 5, 2002, ASME issued a standard for a full-power, internal
events (excluding internal fire but including internal floods) Level 1 PRA and a limited
Level 2 PRA, supplemented by addenda on December 5, 2003 (Ref. 5). In December
2003 ANS issued a standard for external events (Ref.6), which addresses seismic, high
wind, external flood, and other (e.g., aircraft crash, chemical release) hazards. In the
future, ANS plans to issue standards for PRAs for evaluating internal fire risk and risk
from low-power and shutdown modes of operation.

. RG 1.200 (Ref. 7), “An Approach for Determining the Technical Adequacy of Probabilistic
Risk Assessment Results for Risk-Informed Activities,” issued for trial use. RG 1.200 is
expected to provide the level of confidence that the technical adequacy of the PRA is
sufficient to support the identified applications such that an in-depth technical review by
NRC staff would not be needed to ensure its quality to support the applications. This
regulatory guide (RG) will allow staff members to focus their review on key assumptions
and areas identified by peer reviewers as being of concern and relevant to the
application. Consequently, RG 1.200 will provide for a more focused and consistent
review process.



On December 18, 2003, the Commission provided a staff requirements memorandum (SRM)
(Ref. 8) regarding stabilizing PRA quality expectations and requirements. In the SRM, the
Commission approved implementation of a phased approach to achieving an appropriate quality
for PRAs for NRC's risk-informed regulatory decisionmaking. This phased approach was
described in an attachment to the SRM. The SRM also directed the staff to develop an action
plan that would define a practical strategy for the implementation of the phased approach to PRA
quality. This document provides that action plan.

1.2 Objectives

1.2.1 Phased Approach Objectives

The objective of the phased approach to stabilizing the PRA quality expectations and
requirements is to achieve an appropriate level of PRA quality for NRC'’s risk-informed regulatory
decisionmaking. The phased approach defines the needed PRA quality for current or anticipated
applications and the process for achieving this quality, while allowing risk-informed decisions to
be made using currently available methods until all the necessary guidance documents defining
the PRA quality are developed and implemented.

It is expected that meeting the phased approach objective will result in the following:

. Industry movement towards improved and more complete PRAs

. Increased efficiencies in the staff’s review of risk-informed applications

. Clarification of expectations for 10 CFR 50.46 and 10 CFR 50.69 rulemakings

. Continued near-term progress in enhancing safety through the use of available risk-
i[gfr?]:med methods while striving for increased effectiveness and efficiency in the longer

An additional objective is to ensure that activities are coherently and properly integrated such that
they complement one another and continue to meet the 1995 PRA Policy Statement.

1.2.2 Plan Objectives

The objectives of this document are to provide the action plan for implementation of the phased
approach and to describe how the objectives stated above will be accomplished. The plan
describes the phased approach and what activities, on the part of both NRC and industry, are
needed to achieve the program objectives. In addition, the action plan discusses the resolution
of the following technical issues: model uncertainty, treatment of seismic and other external
events, and human performance issues. As a result of implementing the plan, other technical
issues needing resolution may be identified.

1.3 Scope and Limitations

The approach in this plan is based on the attachment to the December 18, 2003, SRM (Ref. 15),
and addresses the quality of the baseline PRA needed to support current risk-informed reactor
activities and the associated guidance documents supporting these activities. The plan does not
address directly the modifications of the baseline PRA needed to support specific applications
(referred to in the attachment to the SRM as one of the “risk-informed decision making
elements”). These will be addressed in the specific guidance documents for those applications.

Risk-informed activities addressing nuclear materials are not addressed in this plan.

2.0 THE PHASED APPROACH



The Commission, in Reference 15, introduced the concept of a four- phase approach to PRA
quality that provides a pathway for the continued use of risk-informed methods and continued
progress towards adoption of state-of-the-art methodologies. This phased approach is needed
because not all the guidance documents defining PRA quality are available for all the risk
contributors. This approach lays out a path, in a phased manner, for how risk-informed
applications can be implemented while the needed guidance documents defining PRA quality for
the risk contributors are developed. Throughout this paper, as in RG 1.200, the quality of a PRA
analysis used to support a specific application is measured in terms of its appropriateness with
respect to scope (as defined in Section 2.1), level of detail, and technical adequacy.

Only the first three phases are addressed in this plan, as required by the SRM. The feasibility
(including resource evaluation) for pursuing Phase 4 will be evaluated after Phase 2 and
Phase 3 have been achieved.

In this chapter, Phases 1, 2, and 3 are defined, the activities needed to achieve each phase are
identified, and the proposed effect the implementation of the phases will have on the staff review
of risk-informed licensing submittals is described.

2.1 Definition of the Phases

In this section, Phases 1, 2, and 3 are defined. Each phase is characterized in terms of the
available guidance documents relative to the risk-informed activities. What distinguishes the
phases is the availability and implementation of technical guidance documents that address the
use and quality of the PRA with scope and level of detail necessary to support an application.

In addition, another distinction between the phases is the type and extent of the staff review of
risk-informed licensee submittals (see Section 2.3). Staff review will become more focused,
and the staff's confidence in the use of the baseline PRA model to support an application will be
greater when the PRA standards and guidance exist for the defined PRA scope for an
application. When PRA standards or guidance do not exist for the defined PRA scope or
application, the staff review to achieve the same level of confidence will of necessity be more
resource intensive. It should be expected that those staff reviews that are more resource
intensive will also take longer to complete and will likely be placed on an extended schedule (and
have a different application-specific completion goal). Furthermore, if a licensee’s base PRA
does not conform to the existing endorsed PRA standards defined for the specific application for
the risk-significant contributors, but addresses these contributors by other means (e.g.,
gualitative arguments or reliance on unquantified compensatory measures), a more extensive
staff review will be implemented. An important task in this plan is to define a process with which
to schedule and prioritize the reviews of submittals according to how they conform to existing
guidance.

The PRA scope to support an application is defined in terms of the:

. Risk metric used in the decision (e.g., core damage frequency (CDF), large early release
frequency (LERF), health effects)

. Coverage of initiating events (internal events, internal fires, and external events such as
earthquakes and high winds)

. Plant operational modes affected by the application (full power, low power and shutdown,
transition)

The technical guidance documents are primarily:
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. Regulatory guides and associated standard review plan (SRP) chapters
. PRA consensus standards

. Industry PRA application guides
. NRC generated PRA reference documents (e.g., NUREGS)

At this time, consensus standards are not available to address the complete PRA scope as
defined above. Table 1 shows the current status for consensus standards, and Table 2 lists
some existing application specific and supporting guidance documents.

Table 1 Status of Consensus PRA Standards

ITEM SCOPE RESPONSIBILITY STATUS

Risk Level 1 available and endorsed in RG 1.200
Characterization

Level 2 (LERF) available and endorsed in RG 1.200

Level 2 (full) development under consideration

Level 3 development under consideration

Operating full power available for Level 1 and LERF
Modes

low power and under development (projected draft

shutdown in 2005)

Initiating Events internal addressed for Level 1 and LERF in
(transients, ASME standard
LOCAs, floods)

internal (fires) under development (projected draft
in 2005)

external (seismic, published (Level 1 and LERF)
winds, floods, under staff review
other)

Table 2 Status of Guidance Documents

APPLICATION DOCUMENT ORIGINATOR STATUS

License amendment RG 1.174 NRC Rev. 1

Inservice testing (IST) RG 1.175 NRC Rev. 0

Graded QA RG 1.176 NRC Rev. 0

Technical specifications RG 1.177 NRC Rev. 0

Inservice inspection (ISI) of piping RG 1.178 NRC Rev. 1

Technical adequacy of PRA RG 1.200 NRC issued for trial use, Rev. 0 projected
March 2005

Endorsement of NEI-00-04 DG 1121 NRC Draft, to be issued as RG 1.201
(expected Sep 2004)

Guidance for categorization of NEI-00-04 NEI Rev.D

structures, systems and

components (SSCs) by risk-

significance




PRA peer review process NEI-00-02 NEI Projected completion TBD

The guidance documents in Table 2 will need to be revised to implement the phased approach
as discussed in Section 3. To implement the guidance documents, some changes to NRC
processes (e.g., license amendment review and metrics) will be necessary.

Phase 1. An “Application-Specific” Phase of PRA Quality

Phase 1 corresponds to the current status of the use of PRA in regulatory decisionmaking.
Guidance for using PRA in regulatory decisionmaking exists in the form of regulatory guides
such as RG 1.174, 1.175, 1.176, 1.177, and 1.178. These guides address PRA quality in a
general way, stating that the quality of the PRA must be “commensurate with the application for
which it is intended and the role the PRA results play in the integrated decision process.” They
do not, however, provide detailed guidance on what is technically adequate for the defined
scope. The review of the base PRA used to support applications has been based on the
reviewers’ experience guided by previous staff reviews such as those performed on the
Individual Plant Examinations (IPE) submittals, and on observations from peer reviews that were
performed for the licensee. However, until recently (see below) there has been no formal
guidance on PRA technical adequacy. The focus of the reviews has, in general, been on those
aspects of the PRA that contribute to the evaluation of the change in the CDF and LERF
associated with the application, with particular attention to those aspects of the licensee’s PRA
that have been identified as potential concerns in previous reviews.

In the past few years, progress has been made on clarifying the expectations on the technical
adequacy of PRAs. These include:

. ASME RA-S-2002, “Standard for Probabilistic Risk Assessment for Nuclear Power Plant
Applications,” issued in April 2002 (and Addenda ASME RA-Sa-2003, issued in
December 2003)

. NEI-00-02, “Probabilistic Risk Assessment Peer Review Process Guidance”

. RG 1.200, “An Approach for Determining the Technical Adequacy of Probabilistic Risk

Assessment Results for Risk-Informed Activities”

RG 1.200 addresses the use of the ASME and NEI documents as a means for assuring that the
PRA used to support an application is technically adequate. However, these documents only
address a Level 1 internal events PRA (specifically transients, LOCAs, and internal floods) and a
limited Level 2 PRA sufficient to estimate LERF. As shown above in Table 1, other standards
are under development to address other contributors to risk.

As standards are developed and endorsed, it is expected that they will be used to address PRA
quality for an application.

In this current phase, while all contributions to risk from the different operational modes and
internal and external initiating events have to be addressed when making the decision, if the PRA
does not include an assessment of some of these contributions, they may be addressed
gualitatively, by bounding methods, by implementing compensatory measures, or by defining the
change so that the risk from these missing contributions is not changed (i.e., does not
significantly affect the decision).

Reviews of those changes to the PRA model to assess the impact of the proposed application
are performed based on the application-specific guidance documents.

-5-



Phase 2. An “Application Type” Phase of PRA Quality

Phase 2 corresponds to the situation where, for each general application type (such as risk-
informed Inservice Inspection (ISI) applications, risk-informed technical specifications
applications, and 10 CFR 50.69 applications), the baseline PRA that supports the application
meets applicable consensus standards, such as the ASME PRA Standard as endorsed in

RG 1.200. Furthermore, the PRA scope is such that all operational modes and initiating events
that could change the regulatory decision substantially * are included in the model quantitatively.
Thus, for a specific application type to be considered Phase 2, guidance must be in place for (1)
performing the PRA analyses needed to support the application, and (2) assessing whether the
level of detail and technical adequacy of the PRA models for the significant modes of operation
and initiating events (i.e., those whose inclusion could change the regulatory decision
substantially) is sufficient to support the application.

In Phase 2 the staff review of the base PRA is performed in a more efficient way by virtue of a
peer review of those parts of the baseline PRA necessary to support the application having been
performed in accordance with RG 1.200. The staff review of the baseline PRA is focused on
those parts of the PRA which the peer review has identified as not having been performed in
accordance with the appropriate standard, and that are significant to the application, and on
those key assumptions and sources of model uncertainty that are significant to the decision.
Thus, the review is performed in a more formal and systematic manner.

Reviews of those changes to the PRA model in order to assess the impact of the proposed
application are, as in Phase 1, performed based on the application-specific guidance
documents.

Phase 3. An “All-Applications” Phase of PRA Quality

In Phase 3, the regulatory framework is in place (i.e., guidance documents are available) for the
operational modes and initiating events that could affect a decision for existing and planned risk-
informed applications. Therefore, to transition to Phase 3, a licensee will need a PRA that is of
sufficient scope (in terms of operational modes and initiating events) to address currently
envisioned applications and will meet the requirements of the applicable industry consensus
standards.

As in Phase 2, in Phase 3 the staff review of the base PRA is more efficient by virtue of a peer
review having been performed in accordance with RG 1.200. The staff review of the base PRA
is focused on those parts of the PRA that the peer review has identified as not having been
performed in accordance with the appropriate standard, and that are significant to the
application, and on those key assumptions and sources of model uncertainty that are significant
to the decision. In addition, a one-time staff review of the licensee’s base PRA can be
performed, instead of application-specific reviews.

2.2 Guidance Documents for Phases 2 and 3

As discussed above, to fully transition into Phase 2 and then into Phase 3, a number of technical
guidance documents need to be developed. As noted above, these guidance documents
include:

! What this means in practice will be clarified in developing the implementation guidelines (see Section 3.1.4)
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PRA consensus standards

regulatory guides and associated standard review plan chapters

industry PRA application guides

NRC- and industry-generated PRA reference documents (e.g., NUREGS, Electric Power
Research Institute (EPRI) technical documents)

The PRA consensus standards provide the requirements for a technically adequate baseline
PRA (independent of the application) for the defined scope. These standards are endorsed by
the staff in Regulatory Guide 1.200.

For each application, there are application-specific technical documents that provide guidance
on how to perform the analyses and define the application-specific PRA scope. These
documents are either in the form of regulatory guides (and associated standard review plans) or,
in some cases, industry-developed application-specific guides. The industry-developed
documents are endorsed in application-specific regulatory guides.

PRA reference documents provide detailed methods or guidance for specific aspects of the
analysis.

For Phase 2, guidance documents that specify the approach to using the PRA need to be written
for each application type. The guidance documents need to define the scope in terms of
contributions to risk (from operational modes and initiating events) and specify expectations for
level of detail and technical acceptability of the base PRA. Therefore, to fully transition into
Phase 2 for a given application type, the following is needed:

. an application-specific regulatory guide, or industry guidance document endorsed by a
regulatory guide, that specifies the quality of the PRA in terms of its scope, level of detalil,
and technical adequacy

. a standard for performing the PRA for each significant operating mode and initiating
event type (i.e., internal, external, internal fires)?
. staff review and endorsement of the standard(s) in RG 1.200

Because the standards for different contributors are being developed on different schedules, the
transition to Phase 2 status will occur sooner for some application types than it will for others.
The pace at which the staff can achieve Phase 2 is, therefore, impacted to a large extent by
development of the necessary standards by the Standards Development Organizations (SDOS)
(e.g., ASME, ANS, ANSI).

For some application types, for example, risk-informed ISI, the associated RGs already exist, but
they do not address the application-specific PRA quality needs other than in a very general
sense. Therefore, they will need to be revised to clarify the application-specific PRA quality
requirements once the relevant standards have been developed and endorsed by the staff in a
revision to RG 1.200. For other application types, the application-specific PRA guidance is being
generated either by the industry and endorsed in a regulatory guide (e.g., NEI-00-04, guidance
specifically for 10 CFR 50.69 SSC categorization, will be endorsed in RG 1.201) or by the staff in
the form of regulatory guides and standard review plan chapters.

For Phase 3, the staff will develop the necessary guidance to determine that the quality of a PRA
is sufficient to support all current and anticipated applications. For a licensee to achieve Phase

A significant operational mode or initiating event is one whose consideration could change the regulatory
decision substantially.
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3, the PRA must have been developed and a peer review performed using those quality

standards as a basis.

In addition to the technical guidance documents, NRC processes and procedures will need to be
modified, so that the transition between the phases can be accomplished, as discussed below.

2.3

Processing of Licensee Submittals

The processing of licensee submittals during and after the implementation of the phased
approach is captured in Figures 2-1 and 2-2. Figure 2-1 shows the distinction between the three
phases, and the approach that will be taken before the Phase 3 guidance is in place. Figure 2-2
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As shown on Figure 2-1, Box 2, once all the guidance documents are available for all envisioned
applications, Phase 3 can be implemented (go to Figure 2-2). However, until all the guidance
documents become available, a given application will either be in Phase 1 or in
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Phase 2. Because different regulatory decisions may require a different scope of PRA, they will
transition from Phase 1 to Phase 2 at different times, as discussed in Section 2.2. The time at
which an application is considered to have transitioned from Phase 1 to Phase 2 is dependent
on when the guidance is in place to perform the analysis to support the application and to
address the technical adequacy of the PRA models for all significant modes and initiating events
(see Footnote 2) for the identified application (Box 4 of Figure 2-1). For example, if an
application requires only an internal initiating events PRA, it will be classified as a Phase 2
application on completion of the regulatory guide for performing the application, since a PRA
standard exists for internal events and has been endorsed in RG 1.200. An application that
requires a PRA scope that includes a fire PRA, will only become a Phase 2 application when a
fire PRA standard has been issued, RG 1.200 has been revised to include the staff's position on
that standard, and the application-specific regulatory guidance is available.

For an application classified as being in Phase 2, it is expected that the licensee’s base PRA
conforms to the applicable standards for the risk-significant modes and initiating events

(Box 2-1, Figure 2-1). For the Phase 2 applications (Yes branch of Box 4, Figure 2-1), if the risk-
significant modes and initiating events are included in the licensee’s base PRA, then the
application receives a Phase 2 staff review which is scheduled and prioritized based on a set of
criteria to be developed by the staff (see Section 3.1.5) (Box R, Figure 2-1). These criteria are
yet to be developed, but will be developed such that review of these applications would be
expedited. The staff expects that these criteria will be published in a revision to the NRR office
instruction on license amendment review procedures. The staff also expects that the guidance
on tracking and reporting the status of license amendment reviews will have to be modified.

An application that does not conform to the Phase 2 expectations, when the guidance for that
application type is complete, will be considered a Phase 1 application. If the significant
contributors are addressed by alternate means (Yes branch in Box 1-3, Figure 2-1), the
application will be scheduled and prioritized in accordance with the criteria established by the
staff (see Section 3.1.5). In the attachment to the SRM, the Commission suggested that such
applications be given a low priority. If the significant contributors are not addressed by alternate
means (No branch in Box 1-3, Figure 2-1), the submittal will be rejected as being inadequate
(Box 5).

One subtlety associated with an application is that a licensee’s submittal can meet the
requirements of a Phase 2 application without the full scope identified in the general guidance
(e.g., a regulatory guide) as being necessary for that application. This reduced scope submittal
is possible if the licensee can demonstrate that the missing scope items, for the specific plant
and the specific application, would not significantly impact the regulatory decision. For example,
if the general guidance states that the contribution of seismic risk should be accounted for, and
the standard for a seismic PRA has been endorsed by NRC, a seismic PRA is required for
Phase 2, unless the licensee can demonstrate that, because of the location of the plant, and/or
because of the seismically robust design of the plant, the seismic risk is negligible. However,
this would require staff review of the licensee’s information supporting that claim. The NUREG
report discussed in Section 3.2.2 will provide characteristics of an acceptable bounding analysis
that will assist the staff in its review.

Phase 1 applications (No branch of Box 4, Figure 2-1) will initially be reviewed in the same
manner as they are currently reviewed. As standards are developed and approved, however, it
is expected that the licensee will use a PRA that conforms to those quality standards for those
significant contributors for which guidance exists (Yes branch in Box 1-1), which will expedite
the review process for the application. When existing standards are not used to assess the
guality of the baseline PRA (No branch from Box 1-1), the submittal will enter the scheduling and
prioritizing process if the risk significant contributors are addressed (Yes branch of Box 1-2), but
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rejected otherwise (Box 5). The scheduling and prioritizing process will be constructed so that
submittals conforming to existing standards will be given a higher priority than nonconforming
submittals.

The scheduling and prioritizing process must also address an application in which a licensee
uses a PRA which has a scope greater than the scope of the quality guidance that has been
developed, with the purpose of expanding the scope of application to get increased relief from
regulatory controls. An example is the use of a fire PRA in the implementation of 10 CFR 50.69
to expand the scope of SSCs that could be allocated to the RISC Il category, prior to the
development and endorsement of a fire PRA standard.

The scheduling and prioritization criteria will be established in Task 3.1.5. The issues that will be
taken into account in developing the criteria and the associated process will include:

. the staff resources needed to perform the review (higher for those cases where
standards are not developed and endorsed)

. the potential safety benefit of the application

. the potential benefit to the licensee (economic, schedule for plant modification, etc.)

. the degree to which the application enhances the state-of-practice or the state-of-the-art
(e.g., a pilot application)

. the degree to which the comprehensiveness of the risk insights enhances the decision

Figure 2-2 applies when the Phase 3 guidance is complete. Once the guidance for current and
anticipated applications has been published, a licensee can develop a PRA corresponding to
Phase 3 quality (Box 2 of Figure 2-2). Once a PRA that meets all the quality requirements has
been developed (Yes branch of Box 3-1), the licensee can request a “one time review” (Box 3-2).
This staff review (and approval) will only be for application types included in the set defining
Phase 3. At this point, a licensee could prepare documentation, independent of the application,
assessing the quality of its PRA, which could be referenced in all future applications.
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If a licensee chooses not to develop a full Phase 3 PRA (No branch in Box 3-1), then as long as
the PRA meets the Phase 2 guidance for a specific application (Yes branch in Box 3-5), then
that application will be given a Phase 2 review. However, if this is not the case (no branch in Box
3-5), the submittal will be rejected. This reflects a difference from Box 1-1 on Figure 2-1 and
represents the increased expectation concerning the quality of the base PRAs in transitioning to
Phase 3.

However, if a new type of application is developed, and it needs new PRA capabilities, the
application will be a Phase 1 application until the necessary guidance has been developed.
Once the guidance for performing this new application has been developed and endorsed by the
NRC, such an application will become a Phase 2 application. Phase 3 will then be revised to
include the additional guidance.

Throughout Phases 1, 2, and 3, the staff will continue to use opportunities provided by the risk-
informed license application reviews, using Phase 3 of the Reactor Oversight Program (ROP)
Significance Determination Process (SDP), Accident Sequence Precursor Analyses, and any
benchmarking of NRC models (Standardized Plant Analysis Risk [SPAR], SDP notebooks) to
gain insights into the technical adequacy of licensee PRAs.

3.0 APPROACH

This section identifies the staff