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Appendix D1

Self Assessment Process

Summary:

Appendices D1 through D3 provide guidance for using the results of existing
industry PRA peer reviews (guidance document: NEI 00-02), along with
supplemental self-assessments, to satisfy the peer review requirements of the
ASME PRA Standard (ASME-RA-Sb-2005) as endorsed/modified by the NRC
in Regulatory Guide 1.200.

The supplemental self-assessment process (i.e., beyond the peer review
process) results in documentation delineating the technical adequacy of a
PRA with respect to ASME PRA Standard technical requirements (as
clarified or endorsed by NRC) that were not fully supported by the original
peer review process of NEI 00-02. This information will be used to support
more effective and efficient NRC reviews of risk-informed regulatory
applications. The self-assessment process does not require that the PRA
itself be upgraded or modified to meet the ASME PRA Standard. This
decision is a function of the application.

An important objective of the self assessment process is to increase the
familiarity of plant personnel with the details of the PRA. In many
instances, the original PRA was performed by a contractor, or the plant
personnel involved in the original PRA may no longer be involved in its
maintenance. Performing the self assessment process will enable a better
understanding of the PRA by those now using it for applications.

Regulatory Framework

NRC Regulatory Guide 1.174 provides that PRA capability should be
commensurate with the regulatory application, and provides guidance for
demonstration of sufficient PRA capability. The regulatory guide recognizes
that PRA is one element of an integrated decision-making process to support
a regulatory application. The importance of the PRA information to a
regulatory application is a function of many factors, including defense-in-
depth, deterministic analyses, and conservatism in the decision process.
Thus, both the ASME PRA Standard and the industry PRA peer review
process recognize multiple levels of PRA capability (or technical adequacy).
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Industry PRA Peer Review Process

Prior to development of the ASME PRA Standard, industry developed and
implemented a process for performance of peer reviews to address the
strengths and weaknesses of plant-specific PRA models. NEI 00-02,
“Industry PRA Peer Review Process Guidance,” provides the process and
criteria for the peer review. Peer reviews have been performed at all US
plants (one plant had their PRA peer review performed directly to the criteria
of the ASME standard rather than the NEI 00-02 criteria). The NEI PRA
peer review process (NEI 00-02) addresses 11 technical elements of the PRA,
broken down into 209 subelements. Each of these is graded to convey the
ability of the PRA subelement to support particular types of risk-informed
applications.

The four grade levels are used to indicate the relative capability of the
subelement to support risk-informed applications, ranging from applications
with less rigor (grade 1) to most rigorous (grade 4). No overall grade is
assigned to the PRA. Subtier criteria are provided for each subelement to
differentiate the technical basis for grades two through four. The subtier
criteria were not included in the original version of NEI 00-02, and have been
provided as Appendix D3 to this guidance.

A peer review report is issued containing the subelement grades, and
associated facts and observations. Conditional grades may be issued with
specific associated conditions. In general, grade 3 corresponds to a typical
risk-informed regulatory application.

ASME PRA Standard

The American Society of Mechanical Engineers (ASME) originally issued a
consensus standard, ASME RA-S-2002, “Standard for Probabilistic Risk
Assessment for Nuclear Power Plant Applications,” dated April 5, 2002. The
standard provides technical requirements for both Level 1 (core damage
frequency) and a simplified large early release frequency assessment.
Following initial trial application, Addendum A to this standard was issued
on December 5, 2003 by ASME. In February 2004, NRC issued Regulatory
Guide 1.200, “An Approach For Determining the Technical Adequacy of
Probabilistic Risk Assessment results for Risk-informed Activities. This
Regulatory Guide was issued for trial use and contained an Appendix
providing objections and clarifications to the ASME Standard including
Addendum A.

ASME i1ssued Addendum B to their Standard on November 9, 2005. The
ASME PRA Standard as modified by Addendum B addresses many of the

D1-2



Appendix D1 10/2006

NRC objections and clarifications identified in the trial use version of
Regulatory Guide 1.200. This revision to the standard (incorporating both
addenda and referred to as ASME RA-Sb-2005) provides technical
requirements for an internal events, at-power PRA. The self assessment
process is intended to address ASME RA-Sb-2005, as modified by NRC
Regulatory Guide 1.200.

The ASME standard contains the following sections:

Introduction

Acronyms and Definitions

Risk Assessment Application Process
Risk Assessment Technical Requirements
PRA Configuration Control

Peer Review

o Ov o

Section 4 of the standard, Risk Assessment Technical Requirements, contains
requirements for nine elements of the PRA, as follows:

Initiating Events Analysis (IE)
Accident Sequence Analysis (AS)
Success Criteria (SC)

Systems Analysis (SY)

Human Reliability Analysis (HR)
Data Analysis (DA)

Internal Flooding (IF)
Quantification (QU)

LERF Analysis (LE)

© PN Ok o

For each of the above elements, the standard identifies a set of high level
requirements. These high level requirements are delineated in the standard
as “shall” statements, and, in order to meet the standard, a PRA is expected
to comply with each of the high level requirements, regardless of the
application for which the PRA is intended.

The standard provides supporting requirements for each of the above high
level requirements. The supporting requirements provide more detailed
information on how the high level requirements may be met, and are
presented in a three-column format, with each column corresponding to a
“Capability Category.” The categories represent the capability of the PRA to
support different levels of applications, with a higher category corresponding
to greater reliance on the PRA results to support a decision. In general,
Capability Category II corresponds to a typical risk-informed regulatory
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application. Capability Category II is generally equivalent to Grade 3 of the
NEI 00-02 peer review process.

Comparison of NEI 00-02 and ASME Standard

Section 6 of the Standard discusses the need for a peer review team to review
a PRA with respect to how it meets the Standard, and provides qualifications
for the peer review team. NRC has concluded that the peer review
requirements of Section 6 of the ASME standard may be considered met
through the performance of the existing peer reviews. The peer review team
qualifications of the Standard are intended to apply to future peer reviews,
and credit may be taken for previous peer reviews (those conducted prior to
the 1ssuance of the final version of Regulatory Guide 1.200) based on the peer
reviewer qualification guidance of NEI 00-02. Thus, no additional peer
reviews need be performed to address the peer review requirement of the
ASME PRA Standard (see note below); however, the technical requirements
of Section 4 of the Standard must still be addressed through the self-
assessment process.

Note: Section 5 of the ASME Standard discusses PRA configuration
control. If, as a result of the self assessment findings (or other factors)
the PRA is upgraded (as defined in Definitions, Section 2 of the
Standard), new peer reviews may be required to meet paragraph 5.4 of
the ASME standard. Such peer reviews may be limited to those parts
of the PRA that have been upgraded. NEI-05-04, “Process for
Performing Follow-on PRA Peer Reviews Using the ASME PRA
Standard” provides guidance in this regard. NRC has not endorsed
NEI-05-04.

Many of the technical requirements of Section 4 of the ASME PRA Standard
RA-Sb-2005, are consistent with the peer review process; and for these
requirements the existing peer review results can be used to demonstrate
compatibility with the Standard and Regulatory Guide. However, in some
areas the requirements are not sufficiently supported by NEI 00-02 to make
this conclusion, and the differences in technical requirements between the
peer review process and the Standard need to be dispositioned such that a
plant can determine the degree to which the PRA is consistent with the
Standard. That is the purpose of the self-assessment process.
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Industry has reviewed and compared the technical contents of the peer
review process and ASME RA-Sb-. Appendix D2 of this guidance provides
this comparison in tabular form. Since the purpose of this comparison table
was to address risk-informed regulatory applications, the peer review
guidance (subtier criteria) corresponding to a grade 3 for each subelement
was compared against the Capability Category II supporting requirements
from the ASME PRA Standard. The table does not address other grade or
capability levels of either process.

There are 305 supporting requirements in Addendum B. Four of these do not
specify Capability Category II requirements. Each of the 301 supporting
requirements applicable to PRA Capability Category II from the ASME PRA
Standard has been binned into one of three categories:

e 139 supporting requirements (46%) addressed by peer review
process

e 72 supporting requirements (24%) partially addressed by peer
review process

e 90 supporting requirements (30%) not addressed by peer review
process®

* 50 of these 88 requirements relate to modeling of internal
flooding, which is not addressed by the peer review process

* Note: The above numerical comparison of criteria between NEI
00-02 and the ASME standard as addressed by RG 1.200 is for

information purposes and is not specifically endorsed by NRC

General Notes for Self-Assessment Process

The following general considerations were used in developing the comparison
table, and must be considered in performing the self-assessment:

1. There are some subtier criteria for which the difference in the grading
criteria involve the use of the term "should" (for grade level 3) versus
"shall" (for grade level 4). In performing the peer reviews, the peer
review teams generally interpreted the "should" statements as
meaning that the peer review subcriteria were to be met, or, if
alternative approaches or substantially different interpretations were
used, these were to be documented in the peer review report.

NRC staff has taken the position that their review of the NEI

comparison of the subtier criteria to the ASME PRA standard was
performed under the condition that all of the requirements in the NEI
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subtier criteria be mandatory. Thus, the NRC position on the self-
assessment process is predicated on the requirement that all of the
requirements in the NEI subtier criteria where the verb “should” is
used, it is interpreted as “shall.” The self-assessment process needs to
verify that, when the verb “should” was used in a subtier criterion, it
was interpreted as “shall”’. Otherwise, the peer review report needs to
1dentify if an alternate approach or substantially different
interpretation was used.

2. In a number of cases, the requirements of the ASME PRA Standard
and the peer review process are similar, but are denoted in greater
detail in the standard. The peer review process was not intended to be
an instruction manual for the performance of a PRA, but rather a
guideline for review by knowledgeable individuals. Thus, certain of
the ASME PRA Standard requirements were determined to be
addressed “in practice" during a peer review, but are not explicitly
stated in the peer review criteria or the subtier criteria. Credit may be
taken for meeting these ASME requirements subject to confirmation in
the self-assessment that the requirements were in fact addressed by
the peer review. These are noted in the table (Appendix D2)

3. The NRC has provided clarifications and objections to portions of the
ASME standard in Appendix A to Regulatory Guide 1.200 . The
comparison table (Appendix D2 of this document) addresses these
exceptions (e.g., it is a comparison of the peer review process to the

ASME standard Addendum B).

Self Assessment Process Attributes

The self assessment may be performed in its entirety in advance of any
specific application, or may be performed in stages, as necessary to support
ongoing risk-informed regulatory applications.

The following attributes are necessary to ensure regulatory acceptance of the
process:

o The process should be performed by knowledgeable PRA engineers
with experience in the plant-specific PRA.

o The self assessment should be reviewed by an independent group
within the plant organization.

The following attributes of the process are desirable:
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e An applicability statement should be developed regarding the PRA and
its capability to support specific applications under consideration.

e A sign off of the preparers and reviewers attesting to the validity of the
self assessment should be considered.

Overall Peer Review Process and Decision

The overall process for using peer review results and the ASME PRA
Standard to support a regulatory application is shown in Figure 1.

As noted in this figure, the process includes the identification of the elements
of the PRA pertinent to a given application, and the necessary Capability
Categories for those elements that support the application. In general,
Capability Category II is expected to be used to support regulatory
applications.

Alternatively, the entire PRA may be assessed irrespective of application.
This process would provide the foundation for future applications without the
need for additional base PRA reviews.

An additional alternative to the self assessment is to perform a new peer
review directly to the requirements of the ASME Standard. The decision as
to whether to perform a self assessment or new peer review could be based on
several factors, including:

Age of existing peer review

Documentation level of existing peer review

Degree of significant changes to the PRA since the peer review

Overall degree of effort to perform the self assessment versus new peer
review

Figure 2 depicts the detailed process for determining if a particular ASME
supporting requirement is met. This process is repeated for each supporting
requirement that is assessed.
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Figure 1
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Figure 2
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Self Assessment Process Steps — refer to Figure 2

1. Compile the following information
a) Plant PRA and associated documentation

b) ASME PRA Standard - RA-Sb-2005 (includes Addenda A and B)
(Note: The Standard is copyrighted and must be obtained from
ASME for the purposes of the review.)

¢) NEI 00-02, Revision 1 (including appendices below)

d) Appendix D1, self assessment process

e) Appendix D2, comparison table for supporting requirements
f) Appendix D3, subtier criteria for peer review process

g) Plant PRA Peer Review Report

h) NRC Regulatory Guide 1.200, including Appendices A and B
addressing, objections and clarifications to the ASME standard
and NEI 00-02, respectively.

2. In order to support regulatory applications, the self assessment process
should be performed at the PRA subelement level.(i.e the NEI 00-02
PRA subelements should be compared to the ASME standard
supporting requirements).

3. Identity the ASME supporting requirement of interest (e.g., IE-A1)

4. Refer to Appendix D2 of this document. Using the table, determine if
the supporting requirement was “Addressed”, “Partially Addressed”, or
“Not Addressed” by the industry peer review process

5. If the supporting requirement was “Not Addressed”, the peer review
results cannot be used to assess the ASME supporting requirement.
Follow the action in the Table of Appendix D2, which is generally to
“use the ASME Standard for requirements.” Go to step 14 below.

6. If the supporting requirement is identified as “Addressed”, or
“Partially Addressed”, the next step is to evaluate the peer review
results to determine if credit can be taken for a Grade 3 (as conditioned
in this process). The third column of the table in Appendix B2
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identifies the peer review subelements corresponding to the ASME
supporting requirement. In some cases the peer review subelement is
listed in bold, where NRC has determined this to be the specific
subelement that addresses the ASME supporting requirement.
However, all listed subelements must be address in the process.

7. For each peer review subelement identified in the above step, review
the information listed in item (1) above, and confirm the following:,

a. A grade of 3 or above was assigned during the peer review for
this subelement. If a grade less than 3, or a conditional grade 3
was provided, or if significant facts and observations (A or B
level facts and observations) need to be reconciled, the
subelement cannot be credited toward meeting the
corresponding ASME supporting requirement. If the conditional
grade items have been resolved, and/or any A or B level facts or
observations have been resolved, then the subelement can be
credited towards meeting the corresponding ASME supporting
requirement, and this determination should be documented.

b. The peer review interpreted the “should” wording in the
subelement as “shall” in making the grading determination.
The self-assessment process needs to verify that, when the verb
“should” was used in a subtier criterion, it was interpreted as
“shall”. Otherwise, the peer review report needs to identify if an
alternate approach or substantially different interpretation was
used. This should be evaluated by reviewing the peer review
documentation. If this cannot be confirmed, the subelement
cannot be credited toward meeting the corresponding ASME
supporting requirement.

8. Ifitems 7(a) and 7(b) above are confirmed for each listed peer review
subelement, identify the actions described in the fourth column of the
table in Appendix D2. If items 7(a) and 7(b) cannot be confirmed for
each subelement, go to step 14 below.

9. If “yes” appears in the “addressed by NEI 00-02” column of the table in
Appendix D2, and an action is listed, it is believed that, while the
supporting requirement is not addressed explicitly as a subtier criteria,
1t was typically addressed in the peer review. Document that the
ASME supporting level requirement has been met for Capability
Category II.
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10.If “partial” appears in the “addressed by NEI 00-02” column of the
table in Appendix D2, complete the stated actions, and document the
results. Document that the ASME supporting level requirement has
been met for Capability Category II. If the stated actions cannot be
completed, go to step 14 below.

11.If “none” appears in the action column, document that the ASME
supporting level requirement has been met for Capability Category II.

12.Following assessment of all supporting requirements associated with a
particular high level requirement of the ASME Standard, review the
information produced and make a determination whether the high
level requirement is met. Repeat for all high level requirement in a
given section of the Standard (e.g., for the Initiating Events Analysis
section, Table 4.5.1-1 of the Standard provides the high level
requirements). Document this determination.

13.Repeat the above process for sections 4.5.1 through 4.5.9 of the ASME
Standard (or, if performing the self-assessment on an application-
specific basis, for those sections necessary to support a particular
application).

14.1If the peer review results cannot be used to substantiate an ASME
supporting requirement has been met, then a self assessment should
be performed directly to the ASME standard supporting requirement.
This should include a determination of which Capability Category is
met. This action is depicted on the flowchart (Figure 2) as “Use the
ASME Standard for Requirements”. NEI-05-04, “Process for
Performing Follow-on PRA Peer Reviews Using the ASME PRA
Standard” provides information that may be useful in this regard,
particularly Section 3.0, “Grading Process”. While written to support
peer review, this document provides information that is also relevant
to self assessments.
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