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1.200, dated February 2004), An Approach for Determining the Technical Adequacy of Probabilistic Risk
Assessment Results for Risk-Informed Activities

ENCLOSURE: Comments on DG-1161
Dear Mr. Lesar:

We appreciate the opportunity to provide comments on draft Regulatory Guide 1.200 (DG-1161). This is
an important document since it provides guidance for determining the adequacy of PRA results for risk-
informed activities. These comments are provided in two enclosures. The first enclosure provides
comments and their rationale. The second provides marked-up text to clarify specific language changes
recommended by many of the comments in the first enclosure. We request that the NRC review both
enclosures to obtain a clearer view of the intent of the BWROG comments.

Should you have any questions about these comments, please contact Greg Krueger (BWROG Risk-
Informed Regulation (IRIR) Committee Chair) at 610-765-5973, or Fred Emerson (IRIR Project
Manager) at 910-675-5615.

Sincerely,

¢

R. C. Bunt .
BWR Owners’ Group Chair

cc: Mr. Douglas Coleman, BWROG Vice-Chair
Ms. Michelle Honcharik, NRR
BWROG Primary Representatives
BWROG IRIR Committee
NRC Document Control Desk



Enclosure 1

BWROG Comments on Regulatory Guide 1.200
October 13, 2006
Part 1

The comments on DG-1122/DG-1161 are in two parts. Part 1 consists of numbered
comments to the Regulatory Guide. Part 2 consists of a PDF file with hand-written
comments on DG-1122, reflecting many of the comments in Part 1.

1.

Clarification of Purpose of Section 1 and Deletion of Section 1.3

This comment deals with the clarity and practical applicability of Section C.1 and has
some impact on the structure of the draft guide. The stated purpose of this section is
that it “describes one acceptable approach for defining the technical adequacy for an
acceptable PRA of a commercial nuclear power plant.” The phrase “one acceptable
approach” implies a requirement to be met by the applicant, but none is provided in
this section as is done in Sections 2.1 and 2.2 where a specific activity (peer
review/self assessment) is required “to demonstrate that the PRA is adequate”.

Moreover, the functional requirements of Section 1 including the associated
“technical characteristics and attributes” of Section C.1.3 are not of sufficient detail to
provide practical guidance for reviewing the adequacy of a PRA model for risk-
informed submittals to NRC. In particular, the “technical characteristics and
attributes” of an internal events PRA are essentially covered by just the High Level
Requirements of the ASME Standard. (Note that the nomenclature and grouping of

~ the technical elements differ between the ASME standard and the regulatory guide

causing additional unneeded confusion. The difference in placement of the
quantification of initiating event events and documentation are examples of such
differences.) There are also many Supporting Requirements in the Standard that go
into much greater detail and are used (via Appendix A or B) to demonstrate PRA
technical adequacy as provided in Section C.2 of the regulatory guide.

Thus, the purpose of Section C.1 is not clear and could cause unnecessary work for an
applicant. Most of the content of Section C.1 appears to be based on SECY-00-162,
which was issued before the NRC endorsed the ASME Standard. Section C.1 is
useful in that it introduces a broad statement of the minimum functional requirements
of a PRA as given in SECY-00-162 to provide context for the remaining guidance.

The following changés should be made:

e Delete Section C.1.3 except for the second and third paragraphs (begins “For
each given technical element...”). These should be modified and transferred
to the end of Section C.1.2 on page 8 (following “...Regulatory Position
1.2.7”) as indicated in the markup. Essentially all of the Section C.1.3 material
that describes the technical elements for an internal events (including



flooding) PRA is covered by the high level requirements of the ASME
Standard and is therefore recommended for deletion. As NRC endorses other
standards, the requirements of these standards will cover the remaining
portions of Section 1.3 that are not under the umbrella of the ASME Standard.

o Modify the first sentence of Section C.1 to more accurately state that only a
broad delineation of the minimum functional requirements of a PRA are to
follow. This will differentiate their use from the material in Sections C.2.1
and C.2.2 that specify sufficient detailed guidance “to demonstrate that the
PRA is adequate to support a risk informed application” for either the
consensus standard (Sect. C. 2.1) or industry peer review program (Sect.
C.2.2) approach.

The Part 2 markup includes the Section C.1.3 deletion portion (first bullet) of the
recommended changes above. Note that some of the markups resulting from the
Section C.1.3 deletion are outside of Section C.1.3 and are obviously contingent on
use of the deletions shown for Section C.1.3. (e.g.; change in subsequent section
number) Also, there are unrelated markups within Section C.1.3 that will become
moot if Section C.1.3 is deleted.

The Part 2 markup also includes the change described above in the second bullet for
Section C.1, and should be considered independently of the C.1.3 deletion '
recommendation since the second bullet change is recommended whether or not
Section C.1.3 is deleted.

These modifications will simplify the regulatory guide and reduce confusion on the
part of an applicant trying to determine what is required for a risk-informed
application.

. Deletion of the Term “Large Late Release”

This comment deals with the incorporation of the term “large late release”.
Notwithstanding the inclusion of late releases in SECY-00-162, its use in Draft
Regulatory Guide 1161 is unnecessary and inappropriate for the reasons discussed
below.

In Section C.1.1 of the regulatory guide under “Risk characterization” (p. 7) core
damage frequency (CDF) is introduced as the surrogate for latent fatality risk. This is
consistent with the very large margins between latent fatalities allowed by a 10-4/yr
CDF limit and the safety goal latent fatality limit as calculated by Level 3 PRAs for
the five plants of NUREG-1150. That 1s, if the plant’s CDF were controlled to 10-
4/yr, then the expected latent fatality risk would be below the safety goal by the stated
margin. The large margins allow for variations among plants in large late release
frequency for a given CDF as well as for uncertainties in general. See the summary of
margins (stated as ratios) below for the five NUREG-1150 plants.



Latent Fatality Margin Ratios for five NUREG-1150 Plants

Margin Ratio Between

~ Plant CDF (/yr)? PRA Results and Safety Goal

Plant Margin® Scaled to 10 CDF
Surrogate Goal
Surry 4.0E-5 1000 400
Peach Bottom 4.5E-6 4000 180
Sequoyah 5.7E-5 182 104
Grand Guif 4.0E-6 4444 178
Zion 6.0E-5 182 . 109

*NUREG-1150, Vol. 1, December 1990

b«pSA Applications Guide”, EPRI TR-105396, August 1995 (Table C-3)/
NUREG-1150

Moreover, by also controlling LERF as provided in DG-1161 and Regulatory Guide
1.174, latent fatalities should also be restricted to values below the Safety Goal based
on the observation given in the August 4, 1986 Safety Goal Policy Statement that
reads as follows:

“...if the quantitative objective for prompt fatality is met for individuals in the

immediate vicinity of the plant [controlled by LERF in the context of R. G. 1.200], the
estimated risk of delayed cancer fatality to persons within 10 miles of the plant and
beyond would generally be much lower than the quantitative objective for cancer

Jatality”.

Consistent with these observations, the ASME Internal Events PRA Standard treats
only LERF as the release metric for quantification, and Appendices A and B of DG-
1161 do not contradict this approach. Moreover, Regulatory Guide 1.174 (and its
associated risk-informed regulatory guides) contains no acceptance guidelines for a
large late release, making its quantification moot for applications that follow the
associated regulatory guide. Again, in DG-1161 itself, in Section C.1.1 under “Risk
characterization”, CDF is named as a surrogate for late fatality risk. (If that were the
original intent, it should be stated in the context where the term “large late release” is
used.)

Contrary to the above discussion, the term “large late release” is introduced in at least
four places in the Regulatory Position portion of DG-1161. Such mention implies that
it needs to be incorporated in the PRA model even though it adds little or nothing to
the protection of the public in risk-informed decision making. Thus, its mention
should be deleted from the text. If it is deemed necessary to include the term as a
necessary and expected part of a standard Level 2 PRA, then a footnote to a modified
phrase under “Source term analysis” (p. 10) could be added. It would simply state that




traditional Level 2/3 PRAs typically characterize all releases (high, low, early, late,
etc) as implied in SECY-00-162, but for risk-informed activities covered by this draft
regulatory guide, only LERF need be included for the Level 2 risk metric. All other
references to the term “large late release” would be deleted (twice on p.10, p. 13, p.
16).

A summary of the rationale for the deletion of the term “large late release” is as
follows: ‘

e CDF and LERF limits provide adequate surrogates for controlling latent fatality
risk due to their large margins to the latent fatality Safety Goal.
The term is not included in the NRC endorsed ASME PRA Standard.
There are no numerical acceptance guidelines for late release in the NRC

regulatory guidance for risk-informed changes to a plant’s licensing basis
(R.G. 1.174).

Part 2 provides the recommended deletions and the suggested footnote.

. Self Assessment of Subsequent PRA Improvements

Following demonstration of Capability Category levels for each SR in a PRA model
using either the peer review process associated with Appendix A or the self
assessment process associated with Appendix B, there likely will be a need to change
the PRA model/documentation. This could be due either to a desire to initially
improve the Capability Category level of selected SRs or the continuing process of
keeping the model current and applicable for given applications (See Section 5.4 of
the ASME PRA Standard.) If these model changes do not constitute a “new
methodology or significant changes in scope or capability” (See definition of PRA
upgrade, Section 2.2, ASME PRA standard), then demonstration that the change has
been performed adequately and the affected SR(s) meets the given Capability
Category can be made by a self-assessment (i.e. peer review not required) likely
consisting of a normal structured internal review process. The rationale for this
assertion is two-fold:

e Inthe ASME PRA Standard the definitions for “PRA upgrade” (requires peer
review) and “PRA maintenance” (no upgrade required) are not all-inclusive.
There are PRA changes that do not meet either the “PRA upgrade” definition nor
the “PRA maintenance” definition. Examples include scope of consideration
improvement, documentation improvement, additional sensitivity studies to better
characterize assumptions, increased model detail using same techniques, and error
corrections. These changes and those that resulting from overdue PRA
maintenance should not require a follow-on peer review. They could result in an
improvement in Capability Category for a given SR.

e Such use of self-assessment is comparable to that specified in Appendix B to
demonstrate that grade 2 or 4 sub-elements meet a given Capability Category or




the use of self-assessment for all Capability Categories for all SRs of the Internal
Flooding technical element.

This provision for the use of self-assessment should be explicitly stated somewhere in
Draft Regulatory Guide 1161. A potential technique to accomplish this would be an
expanded definition of PRA maintenance in the Section 2.2 portion of Table A-1 to
include the changes described above in a category not requiring a peer review. A
second technique would be the introduction of a new PRA change category in Section
2.2 to capture changes not requiring a peer review. A third technique would provide
recognition in Section 5.4 of Table A-1 (and subsequently in the Standard) that there
are some PRA changes that are not PRA maintenance and yet do not require a peer
review. To implement this approach, the following sentence is suggested for
insertion at the end of the second paragraph of Section 5.4 of the Standard.

“Note that there are some PRA changes that are not PR4 maintenance and yet do
not require peer review since they do not constitute a new methodology nor

significant changes in scope or capability (PRA upgrade).”

The Chapter 5.4 section of Table A-1 of the regulatory guide should be
correspondingly modified to accommodate this change as shown in Part 2.

Suggested wording to accomplish this modification is included in Part 2.

Section 1.2.1. Quantification

The sentence beginning “If truncation...” is awkward and contains a double negative
rendering the meaning incorrect. Either delete the word “not” as used the second time
or rewrite as shown in Part 2.

Section 1.2.3, Quantification, last sentence

The sentence should be clarified or deleted. A partial clarification has been included
inPart2. - :

Section 1.2.4

Fire Analysis Section 1.2.4 and Table 3 are inconsistent with NUREG/CR-6850 and
the draft Fire Standard. In addition, the level for each step does not match the steps
listed under internal events in 1.2.1. Finally, Table 3 lists general attributes of Fire

PRA, which do riot match the attributes in the Fire Standard or NUREG/CR-6850.

Section 1.2.5. Hazard Analysis

Use of the very specific uncertainty terms “aleatory” and “epistemic” here for
external hazards, but not under “Parameter estimation analysis” in Section C.1.2.1 for
internal events, implies a distinction in uncertainty treatments between these two



types of PRA types that is artificial.

Section 1.2.5

~ While this section treats all relevant external hazards, it probably should be

10.

11.

acknowledged that seismic events are the predominant external hazard example of
interest.

Table 8

Table 8, item 4: Remove the words “thoroughly and completely.” The Standards
define the criteria for the PRA, including attributes and high level and supporting
criteria, but not what is required. :

Table 8, item 5: The emphasis of a PRA standard is not on the methods. As identified
in Table 8 item 1, the standard identifies criteria. This is not covered by any bullets in
the peer review section of Table 8, which focuses on methods. Please reword
appropriately the bullets under Item 5.

Table 8, item 7: This item is not a principle supporting the development of the
ASME or any of the ANS standards, and should be removed.

Section 2.2, first paragraph

The Peer Review Process should also discuss NEI 05-04, Process for Performing
Follow-on Peer Reviews. Many utilities are presently performing a “GAP analysis”
using 05-04, and the acceptability of this process should be discussed in the
regulatory guide. Also, the first paragraph of Section 2.2 indicates the wrong
reference for NEI-00-02 (should be Ref. 11 instead of 9).

Section 2.2, second paragraph, last sentence

The “Appendix B approach” for demonstrating adequate PRA quality for applications

. includes industry self-assessment for the Technical Element Internal Flooding (Table

12.

B-4). Therefore, “internal floods” are part of the appendix B self-assessment process
and should not be included in the parentheses with internal fires and external events
that provide exclusions to the determination of PRA adequacy.

Table 9, Team Qualifications, first bullet

A literal interpretation of “no conflicts of interest” may exclude qualified personnel
whose conflict in a practical sense would have no meaningful impact on the integrity
of their review. This could likely be the case for obscure organizational connections.
Thus, it would seem appropriate to insert a word such as “meaningful” before
“conflicts of interest” to allow room for rational interpretation.



13.

14.

15.

16.

17.

18.

Tablé 9, Documentation, after last bullet

It is helpful to both the PRA owners as well as NRC reviewers to have a rough idea of
the scope of the peer review of interest. The addition of a new bullet with the phrase
“summarizes scope of review” is meant to assure provision of such information that
would include items (d) and (e) specified in Section 6.6 (Documentation) of the
ASME PRA Standard.

Section 3.3, second and third paragraphs

Most of the material in these two paragraphs is redundant to that contained in the
preceding paragraph, Section C.2.1, and Sections C.3.3.1, and C.3.3.2, and can be
deleted. The useful reference to Regulatory Guide 1.174 is kept and transferred to the
end of Section C.3.3.2 on page 28.

Section 3.3.2

The last sentence is confusing. It seems to indicate the peer review is the basis for
sensitivity analysis. Please reword.

Section 4.1, fourth bullet

Peer reviews are not required for PRA maintenance. Thus, the word “maintenance”
should be deleted. Alternatively, insert the word “associated” before “peer reviews”
and end sentence at this point. This would provide inclusion of voluntary review of
PRA maintenance for whatever reason.

Section 4.2, last bullet

The term “lower capability categories or grades” is confusing. The last sentence could
be interpreted to mean that every Supporting Requirement lower than Capability
Category III or Sub-element (NEI-00-02) lower than grade 4 should be investigated to
see if those grades lead to limitations on the implementation of the licensing change.
This could almost be a boundless task. The sense of the requirement should to
identify SRs with grades and/or Capability Categories lower than deemed appropriate
for the application (i.e. Section 3 of the ASME Standard) to see if they lead to
limitations on the implementation of the licensing changes. Thus, the term “the
lower” should be deleted and the phrase “lower than deemed required for the given
application to determine” should be inserted after “categories or grades.”

Table A-1. General Comment

A number of comments suggest removing the recommended changes for various

reasons. Basically, since the ASME standard is a consensus standard, the NRC
should first propose any changes to the standard in the ASME committee, of which
the NRC is a member. Comments 19 through 34 below provide examples of changes



19.

20.

21.

22.

23.

that should be brought in front of the ASME committee.

Table A-1, 2.2, Core Damage: The added wording is not accurate. If the radiation
from an undamaged core is released from containment, this can cause health effects.
Thus the standard, as amended by the table, would mean that any damage at all, even
small amounts of localized fuel damage, would be applicable here. This is
inconsistent with NRC and industry practice. A significance measure is needed here
such that significant offsite consequences are required in order to determine
significant core damage. We recommend that until wording can be modified in the
standard, the amended wording in the regulatory guide be removed, and proposed
wording changes should be brought into the ASME Standard committee for amending
the standard.

Table A-1, 2.2, Significant Contributor: The definition adds other terms that are not
defined in Section 2.2 (e.g., significant basic event, significant sequence). The
definition of “significant contributor” does not appear to be in the scope of Section
2.2. We recommend that the item be removed from Table A-1.

Table A-1, 4.3.3: The use of outside experts should not be required for any analysis
that meets one of the three bullets. If there is an unimportant sequence or model, and
expert judgment is used, then inside expert judgment would be acceptable, especially
since the additional time and effort to solicit outside support would have no affect on
the results. If the NRC would like to require expert judgment in this case, then the
significant contributor aspect should be brought into play here, where external
support for expert judgment shall be used for significant accident contributors. We
recommend adding: “for all events that are significant contributors” to the
requirement.

Table A-1, IE-A4: The standard should capture best practices for PRA, especially for
Category I/II. However, not all systems are reviewed to the sub-system level as
required in the recommended change. Many systems can be reviewed in an IE review

“at the system level, especially systems that do not result in a plant trip or shutdown.

For example, boric acid makeup to the RWST would not require sub-system review.
Similarly, demineralized water and other support systems can be screened at a system
level rather than sub-system level. The NRC-recommended change would deviate
from what is typically performed today, and would not meet the guidelines of what
the standard should require. Additionally, “sub-system” is not defined in the standard.

Table A-1, IE-Ada: Temporary alignments for maintenance are considered routine.
By changing the requirements to non-routine, the standard would basically require the
review of all possible alignments, which is not the practice today, nor is it practical.

- We recommend defining routine alignments to include scheduled and routine

24.

maintenance performed on a system.

Table A-1, IE-C10: Adding a specific reference to the standard is not typical unless it
is the only acceptable method, and defeats the purpose of a standard as being




25.

26.

27.

28.

performance based. In this case, the PRA should include a comparison of the
initiating event analysis with the generic initiating events. Adding the reference to an
NRC accepted generic database provides no value, but would discourage the use of
other initiating event information, such as those provided for specific reactor types by
the Owners Group. Additionally, “pertinent” is not defined.

Table A-1, SY-B15: In this requirement, the addition of containment failure is open-
ended. It is possible to interpret this such that anything within the path of any
containment failure (penetration or physical containment boundary failure, such as
during a containment bypass event prior to core damage) needs to include this effect.
For example, electrical equipment in the electrical penetration room just outside of
containment could be affected by a failed penetration and venting of containment
atmosphere into the room. Analysis of all possible break locations is definitely not
accepted practice and there is no method for doing this. Please reword the changes to
ensure the containment effects are limited to those components aligned to the
containment, in the path of a likely break location, or remove the new requirement

(h).

Table A-1, HR-D3: We recommend changing “potential for confusion” to “clarity”.
Clarity or some other positive attribute is better suited for this-definition. Also,
change “configuration control” to “configuration control process”. Finally, the
addition of the wording in bold type here is not recommended. First, we typically
don’t review all of the items on the new wording during the performance of an HRA.
Second, the additional wording may limit the requirement to only those aspects listed
and not require additional aspects to be considered. What if the procedures are in the
Shift Manager’s office, and the operator needs to go to the next room just to get a
copy? This is not included in the NRC recommended list. However, it may be
something we take into account in our analysis.

Table A-1, HR-G3: The new wording is confusing. “Degree of clarity of the meaning
of cues/indications” does not provide better or clearer direction than the degree of
clarity of cues/indications. The use of the term “meaning of cues/indications” is not -
standard in HRA methods and terminology. Please remove the suggested changes.
Similarly, in item g, “determining the need for” is not a standard term. Replace the
term with “diagnosing” or other standard terms we typically include in our
consideration and analysis.

Table A-1, DA-C14: First, add “data” or “experience” after “plant specific.” Second,
the referenced (new) DA-D8 does not have requirements for the acceptability of plant
specific data that can be measured. However, the goal here is to use the best data
available, and if the plant specific data is limited, then generic data may be more
appropriate. The new DA-C14 wording should be revised to either add requirements
for when plant specific data is not appropriate or acceptable, or to remove the

recommended wording change as listed.



29.

30.

31.

32.

33.

34.

35.

36.

Table A-1, DA-D1: By removing the wording listed, the NRC is saying that the
Bayesian update process is the only accepted method for updating data, and will
remain that way. If for example a new update method were developed that worked
better than the Bayesian method for smaller sample sizes, then this new method
would not be acceptable. This approach does not seem to meet the goals of the
standards as performance-based approaches rather than prescriptive requirements.

Table A-1. DA-D6: There is no value added in requiring non-significant CC events to
have CC data analysis of a detailed type. ‘

Table A-1, IF-E6A: There is no known method available to adjust common cause for
flooding concerns. Please remove the requirements in parenthesis for this method.
Again, the standard should document acceptable best practices, and not require new
analysis methods not previously performed.

Table A-1, QU-A2B: Performing the state-of-knowledge correlations for non-
significant events adds no value and is not the accepted best practice for the industry.
The recommended wording change should be removed.

Table A-1, QU-E4: As a minimum, the wording should be changed to “key model
uncertainties and key assumptions.” However, by adding this requirement, the NRC
has now changed the typical analysis performed for IPE type analysis, and is ’
changing the typical industry practice. Additionally, for Category 1 analysis, this new
analysis provides no benefits. The recommended wording change should be removed.

Table B-1, 1.1, Second entry, 2.2 and 3.4: The NRC needs to complete the review of
NEI 05-04 that was developed to bridge the gap between NEI 00-02 and Addendum
B (note this is done in Table B-5) and include the summary here. Basically, it appears
the NRC accepts a combined NEI 00-02 and 05-04 review (with clarifications as
stated in the RG 1.200). If this is true, this should be stated here rather than stating
that an NEI 00-02 doesn’t meet the NRC expectations for Addendum B.

Table A-1, 6.6.1, Resolution (1): This “Clarification” to confirm every SR capability
category appears to make the peer review scope all encompassing in breath and depth,
obviating the need for a minimal set of items to be reviewed as given in Section 6.3 of
the ASME Standard. It also minimizes the use of judgment as provided in Standard
Section 6.3 by essentially requiring a 100% audit sample of every SR in Section 4 of
the ASME Standard. Moreover, items (f) and (g) under Standard Section 6.6.1 should
suffice in documenting conformance to SRs.through a peer review process and also
maintain the flexibility provided through use of reviewer judgement. Therefore, item
(1) under 6.6.1 should be deleted.

Table B-1, 2.3, last bullet

The NRC should make 'clear that all review team members need not have all listed

capabilities. The wording is revised in Part 2 to parallel Section 6.2 of the ASME

10



37.

38.

39.

Standard to make this point.

Sentence preceding Table B-2, NRC Position on the Self-Assessment Process

The sentence is not clear. There is no Section B.2. Should it be Table B-2? What are
“categories”? '

Table B-2. 7.a

For sub-elements receiving a Grade 4 and where no Table B-4 “Industry Self
Assessment Actions” are specified, logic would dictate that the corresponding SR
could receive a Capability Category II without further review. If a Capability
Category IlI is considered, a self-assessment against the standard is required to see if
Capability Category III requirements are met. This conclusion is consistent with the
“Comment/Resolution” given in Table B-5 under Section 4.3 (last sentence) on page
B-63.

A sentence asserting this position has been added to the “Commentary/Resolution”
for Report Section 7.a in Part 2.

Introduction to Table B-4

It would be helpful if just prior to the table containing the required self assessment
actions (Table B-4) a short summery is provided that describes the product of the use
of the table. Such a proposed summary is provided below as a two-sentence insert just
prior to Table B-4. (It is repeated in Part 2.)

“In summary, following completion of the ‘Industry Self-Assessment Actions’ as
augmented by the ‘Regulatory Position’ for all applicable NEI Grade 3 sub-elements
(and Grade 4 if no self assessment specified), the corresponding SR may be
considered to have met Capability Category 1I requirements of the Standard. For NEI
sub-elements receiving other grades, a self-assessment against the Capability
Category requirements of the ASME Standard (with Appendix A modifications) will
determine the Capability Category for the corresponding SR.”

11



BWROG Comments on Regulatory Guide 1.200
: October 13, 2006
Part 2

This document provides comments on Regulatory Guide 1.200, Revision 1, dated August
2006. The comments in this document are in the form of markups of the original
Regulatory Guide, many of which are referred to in the document entitled “BWROG
Comments on Regulatory Guide 1.200, October 13, 2006, Part 1.” Together these two'
documents form the BWROG comments on Regulatory Guide 1.200.
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JLATORY GUIDE

OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 1.200, Revision 1
(Draft was issued as DG-1122)

AN APPROACH FOR DETERMINING THE TECHNICAL ADEQUACY
OF PROBABILISTIC RISK ASSESSMENT RESULTS
FOR RISK-INFORMED ACTIVITIES |

A. INTRODUCTION

In 1995, the NRC issued a Policy Statement (Ref. 1) on the use of probabilistic risk analysis
(PRA), encouraging its us¢ in all regulatory matters. The Policy Statement states that . . . the use of
PRA technology 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.” Since that time, many
uses have been implemented or undertaken, including modification of NRC’s reactor safety inspection
program and mitiation of work to modify reactor safety regulations. Consequently, confidence in the
information derived from a PRA is an importani issue: the accuracy of the technical content must be
sufficient to justify the specific resulis and msights that are used to support the decision under
consideration.

This regulatory guide describes one acceptable approach for determining that the
quality of the PRA. in total or the parts that are used to support an application, is sufficient to
provide confidence in the results such that the PRA can be used in regulatory decision making for
light-water reactors. This guidance 1s intended to be consistent with the NRC’s PRA policy
statement and subsequent, more detailed, guidance in Regulatory Guide 1.174 (Ref. 2). It is also
intended to reflect and endorse guidance provided by standards-setting and nuclear industry
organizations. When used n support of an application, this regulatory guide will obviate the need
for an in-depth review of the base PRA by NRC reviewers, allowing them to focus their review on

Ragulatory guides are issued 1o dessribe and mseke available to the public such information as methods sceeptable o the NRC stsff for implementing
specific parts of the NRC's regulations, techniques used by the stalf in evalusting specific probiems or postulated accidents, and data nesded by the
NRC staff in its review of applications for permits and licenses. Regulatory guides are not substitutes for regulations, and compliance with them is not
required. Methods and solutions different from those set out in the guides will be acceptable if they provide a basis for the findings requisite to the
issuansve or continuance of a permit o7 license by the Commission.

This guide was issued afier consideration of comments received from the pubfic. Coinments and suggestions for impiovernents in these guides are
encouraged at all times, and guides will be revised, as appropriate, to accommodate commasnts and to reflect new information or experience. Written
comments may be submitted to the Rules and Directives Branch, ADM, U.S. Nuclear Regulatary Commission, Washington, DC 20555-0001.

Reguiatory guides are issued in ten broad divisions: 1, Power Reactars; 2, Research and Test Reactors; 3, Fuels and Materials Facitities; 4, Environmentat
and Siting; 5, Materiais and Plant Protection; 6, Products; 7, Transportation; 8, Occupational Health; 9, Anttrust and Financial Review; snd 10, Genaral.

Single copies of regulatory guides {which may be reproduced) may be obtained free of charge by writing the Distribution Services Section, U.S. Huciess
Regutatory Cominission, \Nashmg[on DC 20555-0001, or by fax to (301j415-2289, or by emad to DISTRIBUTION@NRC.GOV. Electronic copies of this
guide and other recently issued guides are svailable at NRC's home page st <y¥iy\, 2 through the Electranic Reading Room, Accession
Number ML04C630073. .




On May 19, 2006, NE] issued a revision to the self-assessment guidance incorporated in
NE1-00-02, to satisty 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.(Ref 11)

on
August, 2006, NEI issued NEI-05-04, “Process for Performing Foltow-jf PRA Peer
Reviews Using the ASME PRA Standard.” This document provides guidance material for

‘conducting and documenting a follow-on peer review for PRAs using the ASME PRA

standard. (Ref 12)

SECY-00-0162 (Ref. 13) describes an approach for addressing PRA quality in risk-
informed activities, including identification of the scope and nunimal functional attributes
of a technically acceptable PRA.

Regulatory Guide 1.201, “Guidelines for Categorizing Structures, Systems and
Components in Nuclear Power Plants According to their Safety Significance” (Ref. 14),
discusses an approach, along with References 8 and 11. to support the new rule 10 CFR
50.69, “Risk-informed categorization and treatment of structures, systems and components
for nuclear power reactors.” (Ref. 15)

SECY-04-0118, “Plan for the Implementation of the Commission’s Phased Approach to
PRA Quality” (Ref. 16), provides the staff approach in defiming 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 are developed and implemented.

PURPOSES OF THIS REGULATORY GUIDE

The purposes of this regulatory guide are to provide guidance to licensees in determining

the technical adequacy of a PRA used in a risk-informed regulatory activity and to endorse
standards and industry guidance. Guidance is provided in four areas:

&)

2)

3)

4

A minimal set of functional requirements of a technically acceptable PRA.
The NRC position on PRA consensus standards and industry PRA program documents.

Demonstration that the PRA (in total or specific parts) used in regulatory applications is of
sufficient technical adequacy.

Documentation to support a regulatory submittal.

This regulatory guide provides more detailed guidance, relative to Regulatory Guide 1.174,

on PRA technical adequacy in a risk-informed integrated decision-making process. It does not
provide guidance on how PRA results are used in the application-specific decision-making
processes; that guidance is provided in such documents as References 5 through 8.
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C. REGUL ATORY POSITION

1. FUNCTIONAL REQUIREMENTS OF A TECHNICALLY ACCEPTABLE PRA
& minimz] set o‘f«Fanc'tyor)z/ reqmrermm‘t-g for ﬂ.’?feclmeﬂuvj
This section describeseae
acceptable PRA of a commercial nuclear power pl.mt PRA\ used in nsk—mformed actu ities may
vary in scope and level of detail, depending on the specific application. However. the PRA results
used to support an application must be derived from a PRA model that represents the as-built, as-

operated plant® to the extent needed to support the application (\
p

RA e e

, ' g . Fhe scope is defined in
terms of (1) the metrics used to characterize risk, (2) the plant operating states for which the risk
is to be evaluated, and (3) the types of initiating events that can potentially challenge and disrupt
the normal operation of the plant and, i not prevented or mitigaied. would eventually result in core
damage and/or a Jarge release.

The level of detai] required of the PRA model is determined ultimately by the application,
However, a minimal level of detail is necessary to ensure that the unpact of designed-in
dependencies (e.g., support system dependencies. functional dependencies and dependencies on
operator acttons) are correctly captured and the PRA represents the as-built, as-operated plant.

\ This minimal {eve! of detail is implicit in the technical characteristics and attributes discussed in
this section.

This section, consequently, provides guidance in four areas:
dttrputer &ud chaeactenct ics

[ Maguue Ccoupnsier

N Definition of the scope of'a PRA 0N DELET o0 ¢F
(2) T ec]?rligaj elements) of a fui}-scope PRA o f SECTION . g]

( 4) Development, maintenance and upgrade for a PRA
—_—

This guidance is in accordance with SECY-00-0162.

1.1 Scope of PRA

The scope of a PRA is defined by the challenges included in the analvsis and the level of
analysis performed. Specifically, the scope is defined in terms of:

. the metrics used in characterizing the risk,
. the plant operating states for which the risk is to be evaluated, and
»  the types of imtiating events that can potentially challenge and discupt the normal

operation of the plant.

2 . . - . . B . - . .
“ Some applications may involve the plant af the design certification or combined operating license stage where the plant is not
built or operated. At these stages. the intent 15 for the PRA mwdel 1o reflect the as-designed plant.
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T/)e metrics fo, Pic? Il7 used to cbar&c‘r‘(’rtze rIeK &re

: - wes of core damage frequency (CDF)
and larg,e earlv reluabe frequencv (LERT‘) (&h surrogates tor latent and early fatality risks,
respectively, for light water reactors). These are defined in a functional sense as follows:

r NEED RULLETS @ Core damage frequency is defined as the sum of the frequencies of those accidents that

-To PHow THEE

result in uncovery and heatup of the reactor core to the point at which prolonged oxidation
and severe fuel damage involving a large fraction of the core (i.e., sufficient, if released

ARE S‘UKHEN)‘N'. 3 from containiment, to have the potential for causing offsite health effects) is anticipated.
© g METRIC Ly . . .

PH?AK’INC’

WIU RW&S‘:&J magz-affeet some modes of operation, but not others, m/m/ &Ffest the rick WPR(Z’

@.7Large early release frequency is defined as the frequency of those accidents leading to
significant, unmitigated releases from containment in a time frame prior to effective
evacuation of the close-in population such that there is the potential for early health effects.
Such accidents generally include unscrubbed releases associated with early containment
failure shortly afier vessel breach, containment bvpass events, and loss of containment

isolation n r;s‘”-f’?‘ﬂ’m?d &d[\/{tles qnder we PL(;‘V,{W afﬁb‘ reﬂu IQfOrLl gu 1(19

Issués related to the reliability of barriers, in particular containment integrity and
_ consequence mitigation, are addressed through other parts of the decision-making process, such as
consideration of defense in depth. To pronde the risk perspective for use in decision making®a
Level 1 PRA is required to provide C: Dl‘y ~ X limited Level 2 PRA i-noeded-to address L. }*RF Leoyel 3

pPra (¢ bﬂ/dnd the Scope of ths gude,

Plant operating states (POSs) are used to subdivide the plant operating cycle into unique
states such that the plant response can be assumed to be the same for-elsubsequent-gooident €——
witiatng-events, Operational characteristics (such as reactor power level, in-vessel temperature,
pressure, and coolant level, equipment operability; and changes in decay heat load or plant
conditions that allow new success criteria) are examined to identify those relevant to defining plant
operational states. These characteristics are used to define the states, and the fraction of time.
spent in each state is estimated using plant specific information. The risk perspective is based on
the total risk connected with the operation of the reactor, which includes not only full-power
operation, but also low-power and shutdown conditions. For some applications, the-sisk-mapact..

Initiating events are the events that have the a.bx,ix.ly to challenge the condition of the plant.
These events include failure of equipment from either internal plant causes such as hardware
faults, operator actions, floods or fires, or external plant causes such as earthquakes or high winds.
The risk perspective is based on a consideration of the total risk, which includes events from both
internal and external sources.

1.2 Technical Elements of PRA

Table 1 provides the list of general technical elements that are necessary for a PRA. A
PRA that is missing one or more of these elements would not be considered a complete PRA. A
brief discussion 1s provided below of the objective of each element.

@} ‘447 time wrthm the qivey FOS For & givey /;y‘tzct’l‘ng eve;t
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Table 1. Technical Elements of a PRA

Scope of Technical Element

Analysis

Level 1 »  Initiating event analysis »  Parameter estimation analysis
»  Success criteria analysis ¢ __Human reliability analysis
»  Accident sequence analysis *  Quantification

»  Systems analysis

Level 2 ¢ Plant damage state analysis *  Quantification
«  Accident progression analysis

Interpretation of results and documentation are elements of both Level 1 and Level 2 PRAs.

These technical elements are equally applicable to the PRA models constructed to address

each of the contributors to risk, 1.e., internal and external iitiating events, for each of the plant

operating states. Because additional analyses are required to characterize their impact on the plant

in terms of initiating events caused and mitigating equipment failed ¥intemal floods, inlernal fires,

and external hazards are discussed separately in Regulatorygl 2.3, 1.2.4, and 1.2.5, respective
“Further, to understand the results, it is important to examine the different contributors on both an

individual and relative basis. Therefore, this element, interpretation of results, is discussed

separately in Regulatory Position 1.2.6. Another major element that is common to all the technical

elements is documentation; it is also discussed separatelyg in Regulatory Position 1.2.7.

INSERT FROM PAGE IS —P , the Common mysde
1.2.1 Level 1 Technical Elements . /mf.m gt ators dye to
“THIS INTERT CONTINORAT QN DELETION oF SE CTIoN 43]
Initiating event analysis identifies and characterizes the events that both challenge normal
plant operation during power or shutdown conditions and require successful mitigation by plant
equipment and personnel to prevent core damage from occurring. Events that have occurred at the
. plant and those that have a reasonable probability of occurring are identified and characterized.
An understanding of the nature of the events is performed such that a grouping of the events into
event classes, with the classes defined by similarity of system and plant responses (based on the
success criteria), may be performed to manage the large number of potential events that can
challenge the plant.

Success criteria analysis determines the minimum requirements for each function (and
ultimately the systems used to perform the functions) to prevent core damage {or to nutigate a
release) given an initiating event. The requirements defining the success criteria are based on
acceptable engineering analyses that represent the design and operation of the plant under
consideration. For a function to be successful, the criteria are dependent on the imiiator and the
conditions created by the initiator. The computer codes used to perform the analyses for
developing the success criteria are validated and verified for both technical integrity and suitability
to assess plant conditions for the reactor pressure, temperature, and flow range of interest, and they
accurately analyze the phenomena of interest. Calculations are performed by personnel who are
qualified to perform the types of analyses of interest and are well trained in the use of the codes.

1.200-8
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Accident sequence-dovelopsent analysis models, chronologicallyto the extent
practical), the different possible progression of events (i.e., accident sequences) that can occur
from the start of the initiating event to either successful mitigation or to core damage. The
accident sequences account for the systems that are used (and available) and operator actions
performed to mitigate the initiator based on the defined success criteria and plant operating
procedures (e.g., plant emergency and abnormal operating procedures) and traning. The
availability of a system includes consideration of the functional, phenomenological, and
operational dependencies and interfaces between the different systems and operator actions during
the course of the accident progression.

Systems analysis identities the different combinations of failures that can prevent the
system from performing its function as defined by the success criteria. The model representing the
various failure combinations includes, from an as-built and as-operated perspective, the system
hardware and instrumentation (and their associated failure modes) and human failure events that
would prevent the system from performing its defined function. The basic events representing
equipment and human failures are developed in sufficient detail in the model to account for
dependencies between the different systems and to distinguish the specific equipment or human
events that have a major impact on the svstem’s ability to perform its function.

Parameter estimation analysis quantifies the frequencies of the initiating events and
quantifies the equipment failure probabilities and equipment unavailabilities of the modeled
systems. The estimation process includes a mechanism for addressing uncertainties and has the
ability to combine different sources ot data in a coherent manner, including the actual operating
history and experience of the plant when 1t is of sufficient quality, as well as applicable generic
experience.

Human reliability analysis identifies and provides probabilities for the human failure
events that can negatively impact normal or emergency plant operations. The human failure events
. associated with normal plant operation include the events that leave the system (as defined by the
human actions |_success criteria) in an unrevealed, unavailable state. The human failure events associated with
;' emergency plant operation include the @th:«n, if not performed, do not allow the needed
j system to functiog. Quantification of the probabilities of these human failure events is based on
( plant- and accident-specific conditions, where applicable, including any dependencies among
actions and conditions, ”
@Eﬂ.’i’iﬁe fo the consequences oF & 0 it Zing M‘Q
Quantificatien provides an estimation of the CDF given the design, operation, and
maintenance of the plant. This CDF is based on the summation of the estimated CDF from each
accident sequence for each initiator class. If truncation of acudem sequences and cutsets 1S
applied, truncation limits are set so that thee
hat significant accident sequences or contributors® are not eliminated. Therefore, the truncation
limit can vary for each accident sequence. Consequently, the truncation value is selected so that
the accident sequence CDF is stable with respect to further reduction in the truncation value.

* Significant accident sequence: a significant sequence is one of the set of sequences, defined at the functional or systemic level
that, when ranked, compose 25% of the CDF or the LERF. OR that individually contribute more than ~195 to the CDF or LERF.
Significant basic event/contributor: the besic events (1.c., cquipment unavailabilities and human {ailure events) that have a Fusscll-
Vesaly impottance greater than 0,005 OR a risk-achievement worth greater than 2.

1.200-9
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1.2.2 Level 2 Technical Elements

Plant damage_'state analysis groups similar core damage scenarios together to allow a
practical assessment of the severe accident progression and containment response resulting from
the full spectrum of core damage accidents identified in the Level 1 analysis. The plant damage
state analysis defines the attributes of the core damage scenarios that represent boundary
conditions to the assessment of severe accidents progression and containment response that
ultimately affect the resulting radionuclide releases. The attributes address the dependencies
between the containment systems modeled in the Level 2 analysis with the core damage accident
sequence models to fully account for mutual dependencies. Core damage scenarios with similar
attributes are grouped together to allow for efficient evaluation of the Level 2 response.

LFor covsisepey winwd TARE 1 ]

Severe Accident progression analysis models the ditferent series of events that challenge
containment integrity for the core damage scenarios represented in the plant damage states. The
accident progressions account for interactions among severe accident phenomena and system and
human responses to identify credible containment failure modes, including failure to isolate the
containment. The timing of major accident events and the subsequent loadings produced on the
containment are evatuated against the capacity of the containment to withstand the potential
challenges. The contamment performance during the severe accident is characterized by the
timing (e.g., early versus late), size (e.g., catastrophic versus bypass), and location of any
containment failures. The codes used to perform the analysis are validated and verified for both
technical integrity and suitability. Calculations are performed by personnel qualified to perform
- the types of analyses of interest and well trained in the use of the codes.

Source term analysis characterizes the radiological release to the environment resulting
from each severe accident sequence leading to containment failure or bypass. The characterization
includes the time, elevation, and energy of the release and the amount, form, and size of the
radioactive material that is released to the environment. The source term analysis is sufficient to
determine whether a large early release er-alargelatereicase occurd?A large early release is one
involving the rapid, unmitigated release of airbome fission products from the containment to the
environment occurring before the effective implementation of off-site emergency response and
protective actions such that there 1s a potential for early health effects. Such accidents generally
include unscrubbed releases associated with early containment failure at or shortly afier vessel

breach, containment bypass events, and loss of containment isolation. With-Jarge-laterelease;

Quantification integrates the accident progression models and source term evaluation to
provide estimates of the frequency of radionuclide releases that could be expected following the .
identified core damage accidents. This quantitative evaluation reflects the different magnitudes
and tuming of radionuclide releases and specifically allows for identification of the LERE and-the

R Traditonal Level 2fceve] 7 PRAS tqu«z/hr characfcn-‘fe/fuanf.ri:‘{ all releaces oy
Chogh, Low, [ate, €arly wtc.), Howeues, Sor Zhe ris-mformed pctiuties Covtred by this
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1.2.3 Internal Floods Technical Elements

PRA models of internal floods are based on the internal events PRA model. modified to
include the impact of the identified flood scenarios in terms of causing initiating events, and
failing equipment used to respond to initiating events. These flood scenarios are developed during
the flood identification analysis and the flood evaluation analysis. The quantification task
specific to internal floeds is similar in nature to that for the internal events. Because of its
dependence on the internal events model, the flooding analysis incorporates the elements of
Sections 1.2.1 and 1.2.2 as necessary.

Flood identification analysis identifies the plant areas where flooding could result in
significant accident sequences. Flooding areas are defined on the basis of physical barriers,
mitigation features, and propagation pathways. For each flooding area, flood sources that are due
to equipment (e.g., piping, valves, pumps) and other sources intemal to the plant (e.g.. tanks) are
identified along with the affected structures, svstems, and components (SSCs). Flooding
mechanisms are examined that include tailure modes of components, human-induced mechanisms,
and other water-releasing events. Flooding types (e.g., leak, rupture, spray) and flood sizes are
determined. Plant walkdowns are performed to verify the accuracy of the information.

Flood evaluation analysis identifies the potential looding scenarios for each flood source
by identifving flood propagation paths of water from the flood source to its accumulation point
(e.g.. pipe and cable penetrations, doors, stairwells, failure of doors or walls). Plant design features
or operator actions that have the ability to terminate the flood are identified. The susceptibility of
each SSC in a flood area to flood-induced mechanisms is examined (e.g., submerge, spray, pipe
whip, and jet impingement). Flood scenarios are developed by examining the potential for
propagation and giving credit for flood mitigation. Flood scenarios can be eliminated on the basis
of screening cnteria. The screening criteria used are well defined and justified.

Quantification provides an estimation of the CDF of the plant that includes internal
floods. The frequency of flooding-induced initiating events that represent the design, operation,
and experience of the plant are quantified. The Level | models are modified and the intemal flood
accident sequences quantified to: (1) modify accident sequence models to address flooding
phenomena, (2) perform necessary calculations to determine success criteria for flooding
mitigation, (3) perform parameter estimation analysis to include flooding as a failure mode, (4)
perform human reliability analysis to account for performance shaping factors (PSFs) that are due
to flooding, and (5) quantify internal flood accident sequence CDF. Modifications of the Level 1
models are performed consistent with the appropriate boundary for Level 1 elements for transients
and loss of coolant accidents (LOCAs)y Lo Rccommdiie f /oo&? meprets, .

LTS LBST SEMTEMCE SHovto RE ExPAMORD EvEly MeRE Fert C‘LAK»FIGA‘WOMJ

1.2.4 Internal Fire Technical Elements

PRA models of internal fires are based on the internal events PRA model, modified to
include the impact of the identified fire scenarios in terms of causing initiating events (plant
transients and LOCAs), and failing equipment used to respond to initiating events. These fire
scenarios are developed during the screening analysis, fire initiation analysis, and the fire
damage analysis. The plant response and quantificatiou that is specific to internal fires 1s
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1.2.5 External Hazards Technical Elements

PRA models of external hazards, when required, are based on the internal events PRA
model, which are modified to include the impact of the identified external event scenarios in terms
of causing initiating events(plant transients and LOCAs), and failing equipment used to respond to
initiating events. However, it is prudent to perform a screening and bounding analysis o screen
out those external events that have an insignificant impact on risk. When external events are
modeled in detail, the external event scenarios are developed during the hazard analysis and the
fragility analysis as discussed below. The quantification task specific io external events is similar
in nature to that for the internal events. Because of its dependence on the internal events model,
the external events analysis incorporates the elements of Sections 1.2.1 and 1.2.2 as necessary.

Screening and bounding analysis identifies external events other than earthquakes (such
as river-induced {looding) that may challenge plant operations and require successful mitigation by

plant equipment and personnel to prevent core damage from occurring. The term "screening out"

is used here for the process whereby an external event is excluded from further consideration in
the PRA analysis. There are two fundamental screening criteria embedded here. An event can be
screened out if either (1) it meets the design criteria, or (2) it can be shown using an analysis that
the mean value of the design-basis hazard used in the plant design is less than 10™/year and that
the conditional core-damage probability is less than 107, given the occurrence of the design-basis
hazard. An external event that cannot be screened out using either of these criteria is subjected to
the detailed analysts.

Hazard analysis characterizes non-screened external events and setsmic events, generally,
as frequencies of occurrence of different sizes of events {(e.g., earthquakes with various peak
ground accelerations, hurricanes with various maximum wind speeds) at the site. The external
events are site-specific and the hazard characterization addresses both aleatory and epistemic _
uncertainties. [ ConEWHAT INCONS1STRRT To OJE T»'!"";Y; TWo HGHLE TEueo TopcsmonTy TTRRMS

HERE FOLEXRERNDL HOEPRDs BRD NeT for TNE co;zesrpoqu‘ FARAMETER TSTiHATION AlpLYs:s “ay PAGE 6}:]

Fragility analysis characterizes conditional probability of failure of SSCs whose failure
may lead to unacceptable damage o the plant (e.g., core damage) given occurrence of an external
event. For significant contributors {(i.e., SSCs). the fragility analysis is realistic and plant-specific.
The fragility analysis is based on extensive plant walkdowns reflecting as-built, as-operated
conditions. ' :

Plant response analysis and quantification involves the modification of appropriate
plant transient and LOCA PRA models to deternine the conditional core damage probability,
given damage to the sets of components identified. The external events PRA model includes
initiating events resulting from the external events, external-event-induced SSC failures, non-
external-event-induced fatlures (random failures), and human errors. The system analysis is well
coordinated with the fragility analysis and is based on plant walkdowns. The resulis of the
external event hazard analysis. fragility analysis, and system models are assembled to estimate
frequencies of core damage and large early release.
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1.2.6 Interpretation of Results

The results of the Level 1 PRA are examined to identify the contributors sorted by
initiating events, accident sequences, equipment tallures, and human errors. Methods such as
importance measure calculations (e ¢.. Fussell-Vesely Importance, risk achieverent worth, risk
reduction worth, and Birnbaum Importance) are used to identify the contributions of various events
to the estimation of CDF for both individual sequences and the total CDF (i.e., both the
contributors to the total CDF (includes the contribution from the different initiators, i.e., internal
and external events, and different operating modes, i.e., full and low power and shutdown) and the
contributors to each contributing sequence are identified). -

The results of the Level 2 PRA are examined to identify the contributions of various
events to the model estimation of LERF asd-large-ate-release-prebabiity for both individual
sequences and the model as a total. using such tools as importance measure calculations (e.g.,
Fussel-Vesely Importance. risk achievement worth, risk reduction worth, and Birnbaum
Tmportance).

An important aspect in understanding the PRA resulls 1s understanding the associated
uncertainties. Key sources of uncertainty” are identified and thetr impact on the results analyzed..
The potential conservatism associated with the successive screening approach used for the analysis
of specific scope items such as fire, flooding. or seisnuc imitiating events is assessed. The
sensitivity of the model results to model boundarv conditions and other key assumptions” is
evaluated using sensitivity analyses to look at key assumptions both individually or in logical |
combinations. The combinations analyzed are chosen to account for wteractions among the
variables. '

1.2.7 DPocumentation

~ Traceability and defensibility provide the necessary information such that the results can
easily be reproduced and justified. The sources of information used in the PRA are both
referenced and retrievable The methodology used to perform each aspect of the work 1s described
either through documenting the actual process or through reference to existing methodology
documents. Key sources of uncertainty are identified and their impact on the results assessed.
Key assumptions made in performing the analyses are identified and documented along with their
justification to the extent that the context of the assumption is understood. The results (e.g.,
products and outcomes) from the various analyses are documented. A keyv source of uncertainty is

*4 key source of uncertainty is ove that s related o an issue i which there 15 no consensus approach or model and where the
choice of approach or model ts knows to have an ampact on the nsk prolile (2.g., total CDF and total LERF, the set of initiating
events and accident sequences that contribute most to CDF and to LERF) or a decision being made using the PRA. Such an impact
might occus, for example, by intoducingnew functional accident sequence or a change 1o the overall CDF or LERF estimates
significant esough to atfect insights gained from the PRA

>4 kev assumption is one that is made i response 1o a key source of uncertainty in the knowledge that a different reasonable

alternative assumption would produce different results, o an assumption that results in an approximation made for modeling
convenience in the knowledge that a more detailed mode! would produce different results. For the base PRA, the term “different’
results” refers to 2 change in the risk profile and the associated changes in insights derived from the changes in the risk profile. A
“reasonable alternative” assurnption is otie that has broad acceptance within the technical community and tor which the technical
basis for consideration is af feast as sound as that of the assumption baing, chaflenped.
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[ feganctess of the leel of detmil i 2he PRA, 2 muniniim “se¥ oF PRA Characteristes anel
attrbutes s be wneclucled were frewaur/-{ provided in SECy -00-0l82, They are now mclided )

1

o detai] i concensas PR staactards (1ssued o 2. be 1stueel) that have o will be ""’4«’1’&‘«/&1-
/et€ .

NRC. such as clesceripec 1n Append iy A o ths reg«"‘*“‘i i‘“‘{'e‘ Demeonstration of Conforpy ance 4

® PRA with Such Standeard t &s qescribed ' gfc-f"” 2 15the mechrmtan by whicy Lhe technca] -
R _plaat e PRA_ 15 dlemmoy siritect s ' e
Qe L e ThaT 1s related 1o an (Ssue where There 1S No COBSensUs approach or model (e.g., choice of data

source, success criteria, reactor coolant pressure (RCP) seal LOCA model, human reliability
model) and where the choice of approach or model is known to have an impact on the PRA resuits
in terms of introducing new accident sequences, changing the relative importance of sequences, or
affecting the overall CDF or LERF estimates that might have an impact on the use of the PRA in

decision making. A Key assurmption is one that is made in response to a key source of uncertainty.

[THIS INSERT CoNTHISENT
ON DELET loy 8F SEcion | 3]

For each given technical element, the level of detail may vary. The detail may vary from

JNSELT & | the degree to which (1) plant design and operation is modeled, (2) specific plant experience is
an P ¥ incorporated into the model, and (3) realism is incorporated nto the analyses that reflect the

The level of detail needed 1s dependent on the application. The application may involve
using the PRA during different plant “stages,” i.e., design, construction, and operation.
Consequently, a PRA used to support a design certification will not have the same level of detail
as a PRA of a plant that has vears of operating experience. While it is recognized that the same
level of detail is not needed, each of the technical eleiments and its attributes has to be addressed.

Initiating sufficiently detgjled tdeatitication and characterization gf4

Event > grouping of mdivitdhegl events according to plant respdfise and mitigating requirements
Analysis « proper screening of anvisdividual or groupedaditating events

Success » based on best-sstimate engineerig vses applicable to the actual plant design and
Criteria operaton

Analysis « codes developed, validatgd?and verified in stfgient detail
+ analyze {he phgpefena of mterest

= be applicght€ 1 the pressure, temperature, and flow3

ge of inderest

Accident » defiad in terms of hardware, operator action, and timing requir ts and desired end state
Sequence Te.g., core damage or plant damage states (PDSs))

+ includes necessary and sufficient equipment {safety and non-safety) reasonably
be used to mitigate initiators
« ncludes functional. phenomenologieal, and operational dependencies and interfaces

_ 1.200-15 .
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F)egncnt Technical Characteristics and Attributes /

models developed in sufficient detai] to:
» veflect the as bult, as operated plant including how it has performed during the plagit history
» reflect the suceess criteria for the svstems to mitigate each identified accident se
. capture impacz oi’dcpendencies includin«1 support system's and harﬁh'enviro

Syster
Analysis

»ybu,m
daciude common cause falures, human errors, unavailability due to tes

nd mamienance,

! probabiiity models,

Parameter * estundyon of parameters associated with initiating event, basic evg
Estimation recovervyetions, and unavailability evenis using plant-specific ghd generic data as applicable
Analysis ** consistent With component boundaries

+ estimation imsjudes a characterization of the uncertointy

Human » identification an
Reliability . or pre- and post-acoident human falure events that v
Analysss events '
+ quantification of the asseciated human error propabilities taking inte account scenario
(where applicable) and pl}\q'-sptum tactors gl including appropriate dependencies both
pre- and post-accident N /_f

ydefiniiion of the human failure even}fﬁmt would result in initiating eventsj
uld impact the mitigation of initiating

Quantification | = estimanon of the CDIEF for mode kd sequ,cnvm that are not screened due to truncation, given

© asathean value \S

» estimation of the aceident sequenceSPFs for cach initiating event group

» truncation values set relative y £ 1(;{1%2;1( CDF such that the CDF 1s stable with respect
g g

to further reduction in the trundation val

Plant Damage | » identification of the atiributes of the core damageeenarios that influence severe accident
State Analysis progressien, conlaimient performance, and any subsgquent radicnuclide releasc
» grouping of core gdmage scenarios with sirmlar atiriblges into plant damage state
« carryover of relg@ant information from Level | to Level

Severe + use of veriligd, validated codes by qualified trained users wity an understanding of the code
Accident limitatiogd and the means for addressing the imitations

Progression .

Analysis *  assess

pétablishineot of the capacity of the containmhent to withstand severe acsident environments
assessment of accident progression lmxum, including tiniing of loss of coMainment failure
integrity

Quantificati + estimation of the frequency of different containment failure modes and resultinhradionuctide
SQUrce ierms

Sourcg’Term + assessment of radionuclide releuses including appreciation of timing, location, anmount and
SIS form of refease
= grouping of radionuchide releases wto smaller subset of representative source terms with

emphasis on large early release (1.ER) swdeon-lofsedato-roloassedobig— J

Em,s LLR DELETM;J RECOMMEOED IF TARE & 1L HAMA;&Q}; LE $ECTIed L2
a NoT DELETED )
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cofiSidered in each of the above 1echmca! d.ummlsf [ p:m,w eF THLS PHRASE RECOHMGLDRD-

EVEN |F SECTIN) 1.7 15 NoT oazrzo.]

Technical Characteristics and Attributes™

Analysis

sufticiently detailed identification and characterization of:
- flood areas and SSCs located within each area
— {lood sources and flood mechanisms
—~ tvpe of water release and capacity

— structures {unctioning as drains and sumps

Flood Evaluation
Analysis

cation and evaluation of
i ropda_auon paths
1gatmg met dc‘;ig,n tcat w'es and operator actions

- the suscepy 1 flood area to the different types of

flonds
elimination of flootgcenarips uses well defined and justified screcning
criteria

Quantification

.

°

identification of flo uced imtiating cvents on the basis of a

modifl
including uncertainties

Screening Analysis

fire arcas are identified and addressed that can resuliyn significant accident
sequences

all credited mitigating components and their cables in eachfire area are
dentified.

screening critena are defined and justified

necessary walkdowns are performed to confirm the screening decisions
screening process and results are docurnented

unscrecned events areas are subjected to appropriate level of evaluation
(including detailed fire PRA evaluations as described below)
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Ardas of Analysis

Technical Characteristics and Attributes* /

Initiatidg Analysis

+ f{ire scenarios in each unscreened area are addressed that can result in &
significant accident sequenw[ ADD' Q ];— TARE 2 NA/UTAMQDJ

+ fire scenario frequencies reflect plant-specific features

+ fire scenario physical characteristics are defined

» bases arc provided for screening fire initiators

Damage Analysis

» damage to significant contributors (i.c.. components) is a

considers all potential component failure modes

all potentially significant contributars (.., damage 1

identified and addressed; damage criteria are speciffed

dgalysis addresses scenario-specific factors affegfing fire growth,
supgression, and component damage

« modalg and data arc consistent with experic
as wellwg experiments

¢ from actual fire experience

and fire effects (e.g., smoke)
between fire Lompartments

Plant Response

« fire-tnduced inhk{t'mg events that Zan result in significant accident

Analysts sequences are zndd)@sed so thapAheir bases are included in the modet
+ includes fire scenaridympactg’on core damage mitigation and containment
systems. mcluding fireNpdpCed failures
» analysis reflects plant-sp&ific safe shutdown strategy
» potential circuit intera that can interfere with safe shutdown are
addressed
. ses effect of fire sccuano-chmF ic
Quantification ° estunaiion

nd.mg of the impact of thc l\cy ass nptwns** on the CDF
e-significant sequences are traceable a&i\reproducible

e

Screening and
Bounding Analysis

/ credible external events (natural and man-made) that way affect the site are

addressed
» screening and bounding criteria are defined and lcsuim ar
sary walkdowns are performed

cencd events are subjected to an appropriate level of evaluations

ocumented

* non-sC

Hazard Angfysis

= the hazard analysis is site- and plant-specific
+ the hazard analysis addresses uncertainties

Fragity Analysis

« fraglity estimates are plant-specific for \mnﬁcam contributors (i.¢., SSKs)
+ walkdowns are conducted to identify plant-unique conditions, faxlurc
modes. and as-built conditions.
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Techmical Characteristics and Attributes* ~

Plant resp
analysis and
quantification

+ external event caused initiating events that can lead to significan

damage and large early release sequences are included :

+ external event related unique failures and faslure modes#fe incorporated

gquapment failures from other causes and human
en necessary, human error data are modi

* unique aspr
included

inputs (i.c. beZard. fragility, syste

hodeling) and final quantitative results
such as&DF and LERF '

[LEVEL 3 PRANOT
Qeguinso PER SFelleN

- DELETE , RE@RMS;
o7 FATE oF TARE 3

o mfegration/quantification accounts for a

correlation afTect the resuits;Level 30fTsite

endencies and
q

.} AND ¢Zcy-po-oled. |

analysigssessiment o

materiaffAnalysis of the radiatior

populations via direct
these doses

ceidend inventogie

iadirect pathwayspa

Tadi

tive

cceived by the expd
vgig of the mitgation of

TEMCrgency response ac:l"ion§Falculation ol alth effsgts

Fthe releases

Technical Characteristics and Attributes

Interpretation
of Results

3

gtion of the key contributors to CDF: initiatpg-€vents, accident

sequences, yuipment failures and human err
 identification of ke¥squrces of uncertgiatf and their impact on the results
+ understanding of the impat< tey assumptions on the CDF and the

identification of the accy ¢ and their contributors

Interpretation
of Results

sulting source

+ detifification of the contributors to containment failure ag
terms :

» identification of kev sources of uncertainty and their impact on the resull
+ understanding of the impact of the key assumptions on Level 2 results
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%\.} Technical Characteristics and Atiributes

Traceability »  the documentationms-suilicient to facibiteteTdependent peer reviews
and «  the documentati iBES the TUETTH final results, insights, and key
defensibility reet Ol uncertaintics

« walkdown process and resulis are fully described

1.3 [CONTINGENT on DELETIoN g5 SECTION 1.8.]
44  PRA Development, Maintenance and Upgrade

The PRA results used to support an application are derived from a PRA model that
represents the as-buill, as-operated plant 1o the extent needed to support the application.
Therefore, a process {or developing, maintaining and upgrading a PRA is established. This
process involves identifving and using plant information to develop the original PRA and to
modify the PRA. The process 1s performed sach that the plant information identified and used in |
the PRA reflects the as-built. as-operated plant.® The information sources include the apphcable
design. operation. maintenance. and engineering chaxacterlsucs of the plant

For those structures, systems, and components (SSCs) and human actions used in the
development of the PRA, the following information is identified, integrated and used in the PRA:

. plant design information reflecting the normal and emergency configurations of the plant
. plant operational information with regard to plant procedures and practices

+« - plant test and maintenance procedures and practices

. engineering aspects of the plant design

Further, plant walkdowns are conducted to ensure that information sources being used
actually reflects the plant’s as-built, as-operated condition. In some cases, corroborating
information obtained from the documented information sources for the plant and other information
may onlv be gained by direct observations.

It is recognized that at the design csrtification or combined operating license stage where the plant is not built or operated, the
term “as-built, as-operated” 15 meant o reflect the as-designed plant assuming operational conditions for the given design.
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xpe of Attributes and Characteristics
Infoxmation

.\ - . . L .

Design \ +  the safety functions required to maintain the plant in a safe stable state
' prevent core or contaiment damage;

identification of those SSCs that are credited in the PRA to perforpthe above

\

the automtjc and manual (human interface) aspects-0f equipment initiation,
actuation, opxation as well as isolation and termpiation;

» the §8C’s capabiuties (flows, pressures, actuafion timing, environmental
operating limits);

= spatial layout, sizing,
and

»  other design information needed 1o support the PRA modeling of the plant.

d accessibility aiformation related to the credited SSCs;

Operational + that information needed to re ¢ actual operating procedurcs and practices
used at the plant including when and how operators interface with plant
equipment as well as Jow plant stafl mo 'tor equiptment operation and status, and

»  that information neéded to reflect the operating history of the plant as well as any
events involving“significant human interaction.

unplanned tests and

maintewinee activities and their relationship to the staris, timing, and duration of
the atvailability of equiprient, and

~/bi§forical information related to the maintenance practices anthgxperience at the
plant.

Maintenance |+ Lhat}x;fgnégon needed to reflect planned and typic?

=
Engineering/ » the design margins in the capabilities of the SSCs:
]« operating environmenta limits of the equipment;
» expected thermal hydraulic plant response to different states of equipment (Sugh
as for establishing success criteria); and ,
« other engineering information needed to support the PRA modeling of the plant.

TN

As a plant operates over tune, its <1sbuuated risk may change. This change may occur
because of the following:

. The PRA model may change due to improved methods or techniques.

. Operating data may change the availability or reliability of the plant’s structures systems
and components.

. Plant design or operation may change.
Therefore, to ensure that the PRA represents the risk of the current as-built and as-operated plant, ,
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The NRC endersécl. consensus pra standards cofein the

the PRA needs to be mantained and upffmdcd over tume. ’Labk,lp;-gmdes-&he-aﬂnbut—es—and

characteristics of an acceptable process.

/= -
Gharacteristics and Attributes /

ollects new information

« Monitor PRA inpufsSan

« Ensure cumulative impact of ges are considered

+ Maintain configuration conirg ocles used in the PRA

« ldentify when PR4 information or new
niodels/ie

Erisure peer review is performed on PRA upgrades

2. CONSENSUS PRA STANDARDS AND INDUSTRY PRA PROGRAMS

One acceptable approach to demonstrate conformance with Regulatory Position 1 is to use
an industry consensus PRA standard or standards that address the scope of the PRA used in the
decision makingZ An alternative acceptable approach to using an mdustrv consensus PRA standard
is to use an industry-developed peer review program. . 7 e{ev ela pina &n n temel everte PRA

standarel cligeussed {ater in Zhie section,

2.1 Consensus PRA Standards
In general, if a PRA standard is used to demonstrate conformance with Regulatory @
Position 1, the standard should be based on a set of principles and objectives. Table@f/grovides an [
acceptable set of principles and objectives that were established and used by ASME¥ Principle 3

recognizes that the various parts of a PRA can be, and are generally, performed to different
“capabilities.” The different capabilities are distinguished by three attributes. That is, in

developing the various madels in the PRA, the degree to which: [ 748 & NUMRER CHANGE ConTiNGENT ON
DELETIa 0F SECTIoN 1.2 AND TABES & AuD 1],

(1) the scope and level of detail that reflects the plant design, operation and maintenance may
vary.

93} plant-specific information versus generic information is used such that the as-built and as-
operated plant is addressed.

(3)  realism is incorporaled such that the expected response of the plant is addressed.

1t is recognized that the various parts of a PRA will not be to the same capability category. Which
part of the PRA meets what capability category is dependent on the specific application.
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EY
Table 3. Principles and Objectives of a Standard

1. The PRA standard provides well-defined criteria against which the strengihs and weaknesses of the PRA
may be judged so that dectsion makers can deterrune the degree of reliance that can be placed on the
PRA results of interest.

2. The standard is based on current good practices®* ¥®beew) yq reflected in publicly available documents.
The need for the docwmentation to be publicly available follows from the fact that the standard may be
used to support safety decistons. '

3. To facilitate the use of the standard for a wide range of apphications, categerics can be defined to aid in
determining the applicability of the PRA for various types of applications. ,

4. The standard thoroughly and completely defines what is technically required and should, where
appropriate, identify one or more acceptable methods.

:.J 3

The standard requires a peer review process that identifies and assesses where the technical requirements

of the standard are not met. The standard needs to ensure that the peer review process: :

~ determines whether methods identified in the standard have been used appropriately;

- determines that, when acceptable methods are not specified in the standard, or when alternative
wethods are used 1w heu of those identified i the standard, the methods used are adequate to meet the
requirements of the standard; ‘

~ assesses the significance of the results and insights ganed from the PRA of nol meeting the technical
requirernends i the stagdard;

~  highlights ey [cmphasts added] assumptions that may stgmtitesmtly [emmphasis removed] impact the
results and provides an assessment of the reasonableness of the assumnptions:

~ s flexible aod accommedates alternative peer review approaches, and

~ includes a peer review team that is composed of members who are knowledgeable in the technical
elements of o PRA, are familiar with the plant design and operation, and are independent with no
conflicts of mierest that may influence the outcome of the peer review [thus clause was not i the
ASME detinition].

6. The standard addresses the maintenance and update of the PRA to incorporate changes that can
substantially impact the risk profile so that the PRA adequately represents the current as-built and as-
operaied plant.

7. The standard is a living document. Consequently, it should not impede research. It is structured so that,
when improvements in the state of knowledge occur, the standard can easily be updated.

Note: Current good practices nre those practices that are generally accepted throughout the mdustry and have shown
to be technically aceeptable 11 documnented analyses or engineering assessments. |No definition was provided for
these terms by ASME ]

The standards are written in terms of “requirements.” These requirements will be either (1)
“process” in nature, or (2 technical in nature. The process type requirements address the process
for application, development, maintenance and upgrade, and peer review. The technical
requirements address the technical elements of the PRA and what is necessary to adequately
perform that element. Therefore, when a standard is used to demonstrate conformance with
Regulatory Position. 1, the requirements in the standard will need to be met. As a general rule, a
requirement of a standard is met when it 13 demonstrated that there is clear evidence of an intent to
meet the requirement. Note 43T Pruciple § of Table 2 réquires & Peer review Process be
Includeef &s & means of aSJe&S?nj thL the techn, cal re7euremgu7i$ of the Ctandarc!
dre ,me'f. Leoe Secton A.2. .
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For process requirements, the intent, is generally straightforward and the requirement is
either met or not met. For the technical requirements, it s not always as straightforward. Many of
the technical requirements in a standard apply to several parts of the PRA model. For example,
the requirements for systems analysis apply to all systemis modeled, and certain of the data
requirements apply to all parameters for which estimates are provided. If among these systems or

e

parameter estimates there are a few examples a specific requirement has not been met, it is not
necessarnily indicative that this requirement has not been met. If, for the majority of the systems or .
parameter estimates the requirement has been met and the few examples can be put down to
mistakes or oversight, the requirement would be considered to be met. If. however, thereis a
systematic failure to address the requirement, e.g., component boundaries have not been defined
anvwhere, then the requirement has not been complied with. In either case, the examples of
noncompliance are to be (1) rectified or demonstrated not to be relevant to the application, and (2)
documented.

Further, the technical requirements may be defined at two different levels: (1) high level
requirements; and (2) supporting requirements. High level requirements are defined for each
technical element and capture the objective of the technical element. These high level
requirements are defined mn general terms, need to be met regardless of the capability category, and
accommodate different approaches. Supporting requirements are defined for each high level
requirement. These supporting requirements are those minimal requirements needed to satisfy the
high level requirement. Consequently, determination of whether a high level requirement is met,
is based on whether the associated supporting requirements are met. Whether or not every
supporting requirement is needed for a high level requirement is application dependent and is
determined by the application process requirements.

One example of an industry consensus PRA standard is the ASME standard, with a scope
for a PRA for Level | and limited Level 2 (LERF) for full-power operation and internal events
{excluding internal fires). The staff regulatory position regarding this document is provided in
Appendix A to this regulatory guide. If it is demonstrated that the parts of a PRA that are used to
support an application comply with the ASME standard, when supplemented to account for the
staff’s regulatory positions contained in Appendix A, it is considered that the PRA is adequate to
support that risk-informed regulatory application.

Additional appendices will be added in {utwre updates to this regulatory guide to address

PRA standards for other risk contributors, such as accidents caused by extemal hazards,er internal

ﬁre)or caused during the low-power and shutdown modes of operation. - @m}—?ﬂ “‘@

2.2  Industry Peer Review Program

An acceptable approach that can be used to ensure technical adequacy is to perform a peer
review of the PRA. A peer review process can be used to identify the strengths and weaknesses in
the PRA and their importance to the confidence in the PRA results. A peer review process is
provided in the ASME standard and in the mdustry-developed peer review program (i.e., NEI-00-
02, Ref. 9). The staff regulatory position on the process in the ASME PRA standard and in NEI-
00-02 1s provided in Appendices A and B, respectively, to this regulatory guide. When the stafl’s
regulatory positions contained in Appendices A and B are taken into account, use of these
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processes can be used to demonstrate that the PRA is adequate to support a risk-informed
application. : ’ '

The peer review is to be performed against established standards, e.g., ASME PRA
Standard. If different criteria are used than in the established standard , then it needs to be
demonstrated that these different critena are consistent with the established standards, as endorsed
by the NRC. NEI-00-02 provides separate criteria for a peer review of a Level 1/LERF PRA at
full-power for internal events, excluding internal flood and fire and external events. NEI-00-02
also provides guidance for resolution of the differences between the established standards, as
endorsed by the NRC (ie, ASME PRA standard and Appendix A to this guide) and its peer
review criteria. The staff position on this guidance (referred to as the “Licensee Self-Assessment.
Guidance™), is provided in Appendix B to this guide. When the staff’s regulatory positions
contained in Appendix B are taken into account, use of the peer reviews performed using NEI-00-
02 can be used to demoenstrate that the PRA 1s adequate to support a risk-mformed application
(with regard o a Level I/LERF PRA for full-power for internal events (excluding-mtermal-floeds

-and fires and external events). L APPENCI. B COVERS Flose VIA SELF ASSESSH;WJ

If a peer review process is used to demonstrate conformance with Regulatory Position I, an
acceptable peer review approach is one that is performed by qualitied personnel and, according to
an established process that compares the PRA against the characteristics and attributes, documents
the results and identifies both strengths and weaknesses of the PRA.

The team qualifications determine the credibility and adequacy of the peer reviewers. To
avoid any perception of a technical conflict of interest, the peer reviewers will not have performed
any actual work on the PRA. Each member of the peer review team must have technical expertise
in the PRA elements he or she reviews, including experience in the specific methods that are used
to perform the PRA elements. This technical expertise includes experience in performing (not just
reviewing) the work in the element assigned for review. Knowledge of the key features specific to
the plant design and operation is essential. Finally, each member of the peer review team must be
knowledgeable in the peer review process, including the desired characteristics and attributes used .
to assess the adequacy of the PRA

The peer review process includes a documented procedure used to direct the team it
evaluating the adequacy of a PRA. The review process compares the PRA against desired PRA
characteristics and attributes such as those provided in Regulatory Position 1.3 and elaborated on
in a PRA standard. In addition to reviewing the methods used in the PRA, the peer review
determines whether the methods were applied correctly. The PRA models are compared against
the plant design and procedures to validate that they reflect the as-built and as-operated plant. Key
assumptions are reviewed to determine if they are appropriate and to assess their impact on the
PRA results. The PRA results are checked for fidelity with the model structure and for

- consistency with the results fromn PRAs for similar plants based on the peer reviewer’s knowledge.

Finally, the peer review process examines the procedures or guidelines in place for updating the

PRA 1o reflect changes in plant design, operation, or experience. Consequently, over time,

additional peer review may be needed (see Regulatory Posttion +4). .

13 [ CONTINGEWT on DELETION OF SECTGN /,’é’]

Documentation provides the necessary information such that the peer review process and
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the findings are both traceable and defensible. Descriptions of the qualifications of the peer

review team members and the peer review process are documented. The results of the peer review
for each technical element and the PRA update process are described, mcluding the areas in which
the PRA does not meet or exceed the desired characteristics and attributes used in the review
process. This includes an assessment of the importance of any identified deficiencies on the PRA
results and potential uses and how these deficiencies were addressed and resolved.

Table # provides a summary of the characteristics and attributes of a peer review.

.2 o
Table.®. Summary of the Characteristics and Attributes of a Peer Review

Element . Charactenistics and Attributes
meaqingFyl
Team « ndependent with no Aconﬂicts of interest :
Qualifications « coliectively represent expertise m all the technical elements of a PRA including
mtegration
[ADD . ] o experuse in the technical element assigned to review

+  knowledge of the plant design and operation
« knowledge of the peer review process

Peer Review « uses docuumented process _
Process = uses as a basis for review a sct of desired PRA characteristics and attributes
« uses a minumum list of review topics to ensure coverage, consistency, and
unformity

« reviews PRA methods

«  reviews application of methods

+  reviews Key assumptions and assesses their validity and appropriateness

« determines if PRA represents as-built and as-operated plant

» reviews results of each PRA technical element for reasonableness

+  reviews PRA maintenance and update process

« reviews PRA modification due to use of different model, techniques or tools

Documentation |« describes the peer review (cam qualifications

« describes the peer review process

+ documents where PRA does not meet desired characteristics and attributes
» assesses and documents significance of deficiencies

o SUMMACIZeS SCope o IevIeW

3. DEMONSTRA TING THE TECHNICAL ADEQUACY OF A PRA USED TO
SUPPORT A REGULATORY APPLICATION

This section of the regulatory guide addresses the third purpose identified above, namely,
to provide guidance (o licensees on an approach acceptable to the NRC stafl to demonstrate that
the quality of the PRA used, in total or the parts that are used to support a regulatory application, is
sufficient to support the analysis.

- The application-specific regulatory guides identify the specific PRA results to support the
decision making and the analysis needed to provide those results. The parts of the PRA to support

1.200-26



W"'M;'
e ar W -

to thit 8“_“{9'

The PRA standards and industry PRA programs that have been, or are in the process of
being, developed address a specific scope. For example, the ASME PRA standard addresses
internal events at full power for a limited Level 2 PRA analysis. Similarly NEI-00-02 is a peer
review process for the same scope (with the exception of intemal flooding, which is-net-censidered
mDHE-00-02). Neither addresses external (including internal fire) initiating events nor the low
power and shutdown modes of operation. The different PRA standards or industry PRA programs
are addressed separately in appendices to this regulatory guide. In using this regulatory guide, the
applicant will identify which of these appendices is applicable to the PRA analysis.

3.3 Demonstration of Technical Adequacy of the PRA

There are two aspects to demonstrating the technical adequacy of the parts of the PRA to
support an application. The first aspect 1s the assurance that the parts of the PRA used in the
application have been performed in a technically correct manner, and the second aspect is the
assurance that the assumptions and approximations used in developing the PRA are appropriate.

Co\/e;“gc b"l the self assem‘meuf/ArME Ctandaeel -’-)Wra&ch of A(hfm@flx B,
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For the first, assurance that the parts of the PRA used in the application have been
performed in a technically correct manner implies that (1) the PRA model, or those paris-of the
model required.to support the application, represents the as-built and as-operated ptdnt, which, in
turn, implies that MrelRA is up to date and reflects the current design and gpefating practices, (2)
the PRA logic model had~een developed in a manner consistent with jadUstry good practice (see

ootnote to tm and that Mequrectly reflects the dependencjes©f systems and components on
one another and on operator actions,and (3) the probabilitieSand frequencies used are estimated
consistently with the definitions of the corresponding-events of the logic model. '

For the second. the current statg.efthe art in PRAgechnology is that there are issues for
which there is no consensus on metods of analysis. Furtherihezg, PRAs are models, and in that
sense the developers of thoserfiodels rely on certain approximation®ta_make the models tractable
and on certain assumpkdns to address uncertainties as to how to model speeific issues. This is
recognized in Regtlatory Guide 1.174, which gives guidance on how to address™thg uncertainties.
In accordamce with that guidance, the impact of these assumptions and approximationdweqg the

results™of interest to the application needs to be understood.

. we 4 - . N [ 15 MaTERinL REDLNOLNT
3.3.1 Assessment that the PRA Model is Technically Correct Fiast 4P, sgerion 2. | (TAGES)

. Cy _ SECTieng 3.4.| AND 3.2.2]
When using risk insights based on a PRA model, the applicant must ensure that the PRA

model, or at least those parts of it needed to provide the results, is technically correct as discussed
above.

The licensee is to demonstrate that the model 1s up to date in that it represents the current
plant design and configuration and represents current operating practices to the extent required to
support the application. This demonstration can be achieved through a PRA maintenance plan that
includes a commitment to update the model periodically to reflect changes that impact the
significant accident sequences.

'The various consensus PRA standards and industry PRA programs that provide guidance

1.200-28
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on the performance of, or reviews of, PRAs are addressed individually in the appendices to this
regulatory guide. These appendices document the staff’s regulatory position on each of these
standards or prograrms. .

When the issues raised by the staff are taken into account, the standard or program in
question may be interpreted to be adequate for the purpose for which it was intended. If the parts
of the PRA can be shown to have met the requirements of these documents, with attention paid to
the NRC’s clarifications or qualifications, it can be assumed that the analysis is technically correct.
Therefore, other than an audit, a detailed review by NRC staff of the base model PRA will not be
necessary. When deviations from these documents exist, the applicant must demonstrate either
that its approach 1s equivalent or that the influence on the results used in the application are such

" that no changes occur n the significant accident sequences or contnbutors.

3.3.2 Assessment of Assumptions and Approximations

Since the standards and industry PRA programs are not (or are not expected to be)
prescriptive, there i some {reedom on how to model certain phenomena or processes in the PRA;
different analysts may make different assumptions and still be consistent with the requirements of
the standard or the assumptions may be acceptable under the guidelines of the peer review process.
The choice of a specific assumption or a particular approximation may, however, influence the
results of the PRA. Fuor each application that calls upon this regulatory guide, the applicant
identifies the key assumptions and approximations relevant to that application. This will be used
to identify sensitivity studies as input to the decision making associated with the application. Each
of the documents addressed i the appendices either requires, or in the case of the industry peer
review program, represents, a peer review. One of the functions of the peer review is to address
the assumptions and make judgments as to their appropriateness. This in tum provides a basis for
the sensitivity studies. Ly Rdsl:L1on | ??eﬂu 13tory Guide 1.174 Jes gmdakce on how 1o Rddress

uncedtaplies that may b¢ Attendact with the Aforermentioned use of Assamption; @nd approxinations,

[Avo Tiis szureues
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The licensee develops documentation of the PRA model and the analyses performed to 2N FAGE- 2 ‘?j
support the risk-informed regulatory activity. This documentation comprises both archival (i.e.,
available for audit) and submuttal (1.e., submutted as part of the risk-informed request)
documentation. The former may be required on an as needed basis to facilitate the NRC staff’s
review of the risk-mformed submuttal. -

4. DOCUMENTATION TO SUPPORT A REGULATORY SUBMITTAL

4.1 Archival Docurmnentation
- Archival decurnentation associated with the base PRA include the following;
. A detailed description of the process used to determune the adequacy of the PRA.
. The results of the peer review and/or self-assessment, and a description of the resolution of
all the peer review or self-assessment findings and observations. The results are

documented i such a manner that 1t is clear why each requirement is considered to have
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been met. This can be done, for example, by providing a rgferenu, to the appxo puate
section of the PRA model documentation.

. - The complete documentation of the PRA model. If the staff elects to perform an audit on
all or any parts of the PRA used in the risk-informed application, the documentation
maintained by the licensee must be legible, retrievable (i.e., traceable), and of sufficient
detail that the staff can comprehend the bases supporting the results used in the application.
Regulatory Position 1.3 of this guide provides the attributes and characteristics of archival
documentation associated with the base PRA. The consensus PRA 3Tand oxls &lte frewdf
clacumentation qudance For fhe base PRA.

. A description of the process for maintenance and upgrade of the PRA. The history of the
maintenance and upgrade activities are maintamed, and include the results of any peer
reviews that were performed+e as a result of mamtenance-or uporade

PRA
The archival documentation associated with a specific application 1s expected to include
enough information to demonstrate that the scope of the review of the base PRA s sufﬁuem to
support the apphcation. This includes:

. The impact of the application on the plant design, configuration. or operational practices,
’ The risk assessment, including a description of the methodology used to assess the risk of

the application. how the base PRA model was modified to appropriately model the risk
impact of the application, and details of quantification ans the resulis.

. The acceptance gundelines and method of comparison,
. The scope of the risk assessment in terms of initiating events and operating modes
modeied.
. The parts of the PRA required to provide the results needed to support comparison with the

acceptance guidelines,
4.2 Licensee Submitial Documentation

To demonstrate that the technical adequacy of the PRA used i an application is of
sufficient quality, the stafl’expects the following information will be submitted to the NRC.
Previously submitted documentation may be referenced if it is adequate for the subject submittal:

. To address the need tor the PRA model to represent the as-built, as-operated plant,

' identification of permanent plant changes (such as design or operational practices) that
have an impact on those things modeled in the PRA but have not been incorporated in the
baseline PRA model.

If a plant change has not been incorporated, the licensee provides a justification of why the
change does not impact the PRA results used to support the application. This justification

can be in the form of a sensitivity study that demonstrates the accident sequences or
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contributors stgnificant to the application were not impacted {remained the same).

. Documentation that the parts of the PRA required t6 produce the results used in the
decision are performed consistently with the standard as endorsed in the appendices of this

regulatory guide.

If a requirement of the standard (as endorsed in the appendix to this guide) has not been
et the licensee is to provide a justification of why it 1s acceptable that the requirement
has not been met  This justification should be in the form of a sensitivity study that
demonstrates the accident sequences or contributors significant to the application were not
impacted (remamed the same).

. A summary of the risk assessment methodology used to assess the risk of the application,
including how the base PRA model was modified to appropriately model the risk impact of
the application and results. (Note that this is the same as that required in the application’
specific regulaton guides)

. TIdentification of the key assumptions and approximations relevant to the results used in the-
decision-making process. Also include the peer reviewers’ assessment of those
assumptions. These assessments provide nformation to the NRC staff in their
determination of whether the use of these assumptions and approximations is either
appropriate for the application, or whether sensitivity studies performed to support the
decision are appropriate. ’

. A discussion of the résolution of the peer review or self-assessment findings and
observations that are applicable to the parts of the PRA required for the application. This
may take the form of:

— a discussion of how the PRA model has been changed, or

— a justification in the form of a sensitivity study that demonstrates the accident
.sequences or contributors significant to the application were not impacted
{remamead the same) by the particular 1ssue.

° The standards or peer review process documents may recognize different capability
categories or grades that are related to level of detail. degree of plant specificity, and degree
of realism. The licensee’s documentation is to identify the use of the parts of the PRA that
conform to kedower capability categories or gradi%ﬂt;hey lead to limitations on the
implementation ol the licensing change. {lower Lian deemed @ __un'ee/ For Phe
%NCM ;\FP/,@Q-h;,, ( Section 3 ASME FPRe

Stand arl ) 1.0 cletermn-€
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APPENDIX A
NRC REGULATORY POSITION ON ASME PRA STANDARD

INTRODUCTION

ASME has published ASME RA-S-2002, “Standard for Probabilistic Risk Assessment for
Nuclear Power Plant Applications,” (April 5, 2002), Addenda A to this standard (ASME RA-Sa-
2003, December 5, 2003), and Addendum B to this standard (ASME RA-Sb-2005, December 30,
2005). The standard states that it “sets forth requirements for probabilistic risk assessments
(PRAS) used to support risk informed decision for commercial nuclear power plants, and descnbes
a methed for applving these requirements for specific applications.” The NRC staff has reviewed
ASME RA-Sb-2005 against the characteristics and attributes for a technically acceptable PRA as
discussed in Regulatony Position 3 of this regulatory guide. The staff’s position on each
requirement (referred to in the standard as a requirement. a high-level requirement, or a supporting
Tequirement) INASIE-RAE-200)s categorized as “no objection,” “no objection with
clanfication,” or “no objection subject to the following qualification,” and defined as follows:

(the AMSE fand@r \ o _
. o objection: the siafl has no objection to the requirement.

» No objection with clarification: the stafl has no objection to the requirement. However,
certain requirements. as written, are either unclear or ambiguous, and therefore the staff has
provided its understanding of these requirements. -

« No objection subject to the following qualification: the staff has a technical concern with
the requirement and has provided a qualification to resolve the concern.

Table A-1 provides the staft’s position on each requirement in ASME RA-$-2002, ASME RA-
Sa-2003 and ASME RA-$b-2005. A discussion of the staff's concern (issue) and the staff’
proposed resolution is provided. In the proposed staff resclution, the staff clarification or
qualification 1o the requirement is indicated either in bolded text (i.¢, bold) or strikeout text (i.e.,
strikeout); that is, the necessary additions or deletions to the requirement {(as written in the ASME
standard) for the staff to have no objection are provided.

Table A-1  Staff Position on ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-$b-2005

| Index No ] issue

Resolution

Position

—_ Use of rafercnces. the various Clartfication For every reference:

references. m general may be No staff position is provided on this reference. The staff
acceptable, however. there may be neither approves ov disapproves of information_

aspects that ure not applicable or ) contained in the reterenced docwment.

not acceptable
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Table A-1  Staff Position on ASME RA-8-2002, ASME RA-Sa-2003, and ASME RA-8b-2005

Index No Issue Position Resolution
1.1 The standard is only for current | Clarification | This Standard sets forth requirements for
: generation LWRs the Probabilistic Risk Assessments (PRAs) used to
; requiremnents may not be . - support risk-informed decisions for current
sufficient or adequate for other comrercial light water reactor nuclear power plants,
types of reactors and prescribes a method for applying these
6}’\ _/ requirements for specific applications (additional or
' revised requirements may be needed for other reactor
designs).
12-17 e No objection

faed

A

No objection

-
Lo

Core damage

The use of the term “a large
fraction of the core™ should be
consistent with the defimiiion
of “large” used in the LERF
defimtion.

Clanification

core damage: .. anvolving a large fraction of the core
{i.e., sufficient, if released from containment, has
the potential to cause offsite health effects) is
antieipated.

Extrercly
rare event

A frequency cutoff should be
provided as part of this

Clarification

extremely rare event: one that would not be expected
to occur even once throughout the world nuclear

state-year

accurately reference the rnight
table i Section 4.5

defintion. mdustry over many vears (e.g., < 1E-6/yr).

Internal event | Internal fire is an internal and | Qualification | internial event: ... By convention, loss of oifsite power
not an external event is considered to be an internal eventand-internai-fire

PRA upgrade | See issue discussed on Clarnification | PRA upgrade: The incorporation into a PRA model

: definition of Accident of a new me.tho:fology or srgmifreant changes in scope
sequence, dominant or capability that have the potential to impact the
significant sequences. This could....

Rare event A frequerncy cutoff should be Clanfication { rare event: one that might be expected to ocour only a
provided as part of this few times throughout the world nuclear industry over
definition. many years (e.g., <1E-4/yr).

Reactor-year | This term references the wrong | Clarification | reacror year: a calender year in the operating life of
footnote and could more oie reactor, regardless of power level. Sce Note2 3
accurately reference the right in Table 4.5.1-2 (¢}.
table in Section 4.3

Reactor- This term references the wrong | Clarification | ....See Note 23 in Table 4.5.1-2 (¢).

operating- footnote and could more
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Table A-1  Staff Position on ASME RA-5-2002, ASME RA-8a-2003, and ASME RA-5b-2005
Index No ' issue Position Resolution
DA-Elthru | = s No abjection

DA-E3

4.57-1F

4571

No objection

Table 4.5.7-1

No objection

Tables 4.5.7-2j thre 4.5.7-3¢f)

1F-Al thru
IF-A4

No objection

F-Bi

The st of 1Tusd svstemms should
be expinded 1o oclade fire

i
proteciien svstems,

Clarification

“For each flood area... . INCLUDE:

(a) equipment (e.g., piping, valves, pumps) located in
the area that are connected to fluid systems (e.g.,
circulating water syslem, service water system,. .. fire
protection system. .

1FF-Bla thru
TF-B2

No objection

B3

ltis necessary Lo consider a
range of How rates for
dent:fied Houding sources,
each having a unique frequency
of ¢ For ¢fxample,
simall leaks that only cause
spray are nmwre likely than large
feaks tit may cause equipment
SU])I‘L]CT}_&GHC&}.

Ve

Clarification

(b) range of flow rates ef-water

IF-B3a

Note: 11-B4 was deleted in
Addendum B

No objection

IF-Cl

For a given fieed source, there
may b multiple propagation
patie and areas of
accumudation.

Clarification

For cach defined flood area and each flood source,
IDENTIFY the propagation paths from the flood
source area to 1ts the areas of accumulation.

IF-C2 thru

1F-C2b

No objection
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Table A-1  StafT Position on ASME RA-5-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005
Index No 1ssue Position Resolution
LE-Blthrn | —remeeeemeees No objection
LE-B3
LE-CI The SR for Capability Clarification | NUREG/CR-6595, Appendix A provides a

Category I contains the

Appendix A provides an
acceptable definition of LERF
source terms.” In fact, the
Appendix contains three
possible detirutions of LERF.

statement: “NUREG/CR-6595.

discussion and examples anacceptable-defirtron-of

LERT source terms.

LE-C2a thru
LE-C10

- No abjection

LE-D] thru
LE-D6

No objection

LE-El thru
LE-E4

No objection

LE-¥ia thru
LE-F3

No objection

LE-G1 thru
J-I EB-G6

No objection

No objection

doeumented from the peer
review.

51 e

52 B No objection

53 | e No objection

5.4 See issue discussed on Clanfication | 2% para: .C Flc{nges that would iropact risk-informed
definition of Accident decisions should be prieritized-toensure-that-thre-mmost
sequence, dominant sigrficantchameesare incorporated as soon as

practical.”

55,56 e No objection

57 1 e No objection

5.8 {a)-(D) e o e No objection

5.8 (e) Tt is unclear what 1s to be Clarification | “(e) record of the performance and results of the

appropriated PRA reviews (consistent with the
requirements of Section 6.6)”

5.8(5), 5.8(g)

No objection

&u

PrRA changer TheT re
neithe "PA Mmamtencce

, Clanfication

nes PRA Mfir?.cm v
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Table A-1  StafT Position on ASME RA-S-ZOO.’Z, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No

Issue

Position

Resolution

6.5

No objection

6.6

6.6.1

As written, It is not clear
whether certamn essential items
are included in the
documentation requirements
that are necessary to
accomplish the goal of the peer
TEVIEW.

Clanification

“ (1) identification of the strengths and weaknesses
that have a significant stopact on the PRA
(K) assessment of the key assumptions

6.6.2

No objection
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APPENDIX B
NRC POSITION ON THE NEI PEER REVIEW PROCESS (NEI 00-02)

INTRODUCTION

The NEI Peer Review Process is documented i NEI 00-02, Revision 1. Tt provides guidance
- for the peer review of PRAs and the grading of the PRA subelements into one of four capability
" categories. This documentncludes the NET subtier criteria which provides the criteria for assigning
a grade to each PRA subelement. The NEI subtier criteria for a Grade 3 PRA have been compared
by NET to the requirements in the ASME PRA standard (ASME RA-Sb-2(105) listed for a Capability
Category I PRA A comparison of the criteria for other grades/categories of PRAs was not
performed since NEI contends that the results of the peer review process generally indicate the
reviewed PRAs are consistent with the Grade 3 criteria in NEI 00-02. However, the PRAs reviewed
have contained a number of Grade 2, and even Grade 4 elements. The comparison of the NEI subtier
criteria with the ASME PRA standard has indicated that some of the Capability Category II ASME
PRA standard requirements are not addressed in the NEI Grade 3 PRA subtier criteria. Thus, NEI
has provided guidance to the licensees to perform a self~assessment of their PRAs against the criteria
in the ASME PRA standard that were not addressed during the NEI peer review of their PRA. A
self-assessment is likely to be performed in support of risk-informed appluatlons This self-
assessment guidance is also included in NE} 00-02, Revision 1.

‘This appendix provides the staff”s position on the NEI Peer Review Process (i.e.; NEI 00-02),
the proposed self~assessment process, and the self-assessment actions.  The staffs positions are
categorized as following:

+  No objection: the staff has no objection to the requirement.
+ No objection with clarification: the staff has no objection to the requirement. However, certain

requirements, as wrilten, are either unclear or ambiguous, and therefore the staff has provided its
understanding of these requirements.

»  No objection subject to the following qualification: the stafl has a technical concern with the
requirement and has provided a qualification to resolve the concem. :

In the proposed stafl resolution, the staff clarification or qualification that is needed for the staff
to have no objection are provided.

NRC POSITION ON NEI 00-02

Table B-1 provides the NRC position on the NEI Peer Review Process documented in NEI 00-
02, Revision 1. The slated positions are based on the historical use of NET 00-02 and on the
performance of a self assessment to address those requirements in the ASME PRA standard and
Addendums A and B (ASME RA-5-2002, ASME RA-5a-2003, and ASME RA-8b-2005) that are
not included in the NET subtier criteria.
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Table B-1. NRC Regulatory Position on NEI 00-02.

Report
Section

Regulatory
Position

Comunentary/Resoclution

2.1 Objectives

Clarification

See comment for Section 1.1.

2.2 Process
Description

Clarification

] Table B-3) need to be addressed in the NEI self-assessment process as endorsed

The ASME PRA standard (with the staff’s position provided in Appendix A of
this regulatory guide) can provide an adequate basis for a peer review of an at-
power, internal events PRA (including internal fleoding) that would be
acceptable to the stafll Since the NEI subtier ertteria do not address all of the
requiremnents in the ASME PRA standard, the staff"s position is that a peer
review based on these criteria is incomplete. The PRA standard requirements
that are not included in the NE] subtier critenia (identified for a Grade 3 PRA in

by the staff in this appendix.

Steps 4,7, & 8

Clarification

See previous comunent.

2.3 PRA Peer
Review Team

Clarification

The peer reviewer qualifications do nol appear to be consistent with the following

requirements specified in Section 6.2 of the ASME PRA standard:

» the need for familiarity with the plant design and operation

+ the need for each person to have knowledge of the specific areas they review

» the need for each person to have knowledge of the specific methods, codes,
and approaches used in the PRA £ lermeqt &ssigned for review

The NET self-assessment process needs to address the peer reviewer

qualifications with regard to these factors.

2.4and 2.5

No objection

3.1 No objection

3.2 Criteria Clarification | See comment for Section 1.1

and

3.3 Grading

3.3 Grading. Clarification | The NEI peer review process grades each PRA element from 1 to 4, vhile the

ASME PRA standard uses Capability Categories I, II, and 1. The staff
interpretation of Grades 2, 3, and 4 is that, they correspond broadly to Capability
Categories 1, 1T, and I1I respectively. This statement is not meant to imply that thg
supporting requirements, for example, for Category 1 are equally addressed by
Grade 2 of NEI-00-02. The review of the supporting requirernent for Category 11
against Grade 3 of NEI-00-02 indicated discrepancies and consequently the need
for a self-assessment. The existence of these discrepancies would indicate that it
would not be appropriate to assume that there are not discrepancies between
Category T and Grade 2. A comparison between the other grades and categories
has not been performed. The implications of this are addressed in item 7a on
Table B-2.
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Table B-1. NRC Regulatory Position on NEI 00-02.

Report Regulatory Commentary/Resolution
Section Position :

C.1 Purpose No objection

C.2 Peer No objection
Review Tearnt
Mode of
Operation

C3 Clarification | See cormment for Section 4.1.
Recommended
Approach to

Completing the

Review

C.4 Grading Clarification | See the two comments on Section 3.3,
/Qualificatio
n

C.5 Peer No aobjection

Review Tearn
Good Practice

List
C.6 Qutput Qualification } See the comments on Section 4.1
C.7 Forms Clarification | The stafl does not agree with the use of an overall PRA elenient grade

(documented in Tables C.7-5 & C.7-6) in the assessment of 2 PRA.

NRC POSITION ON SELF-ASSESSMENT PROCESS

The staff position on the self-assessment process proposed by NEI to address the
requirements in the ASME PRA standard and Addendums A and B (ASME RA-§-2002, ASME RA-
Sa-2003, and ASME RA-$H-2003) that are not included in the NEI subtier criteria are addressed in
this section. Both the self-assessment process and the specific actions recommended by NEI to

“address missing ASME standard requirements are addressed.’

‘Table B-2 provides the NRC position on the NEI self-assessment process documented in
Appendix D1 of NEI 00-02, Revision 1. The staff’s position on specific aspects of this process use -
the categories provided Section B.2 of this regulatory guide.

[ LAST SEATENCE NoT CLEOR UMLESS S&cTiny R.2 Y 18 MEOUT Jo RE-TARE B-2 7

8 The NEI comparntson between NEI 00-02 criteria and the ASME requirements utilized the original standard as modified by
subsequent Addendums (A and B).
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Table B-2.

NRC Regulatory Position on NEI Self-Assessment Process.

Report
Section

Position

Regulatory

Commentary/Resolution

Clarificatzon

Certain ASME PRA standard requiremnents. although not explicitly listed in
the MNEI subtier critena, may generally be included as good PRA practice.
Credit may be taken for meeting these ASME requirements subject to
confirmation in the self-assesément that the requirements were in fact
aiddressed by the peer review. Table B-4 identifies the ASME PRA
standard requirements not explicitly addressed in the NEI subtier criteria
that the statf believes needs hc addressed in the NET self-assessment
process.

Clartfication

The stafl takes exception to the statement that NET (0-02 Appendix D2 “isa
companson of the peer review process to the ASME PRA standard
Addendum B, as endorsed/meodified by NRC in RG 1.200.” Since the NRC
commenis on Addendun B were nat published at the time NEI 00-02,
Revision | was generated, this statement is incorrect. The NET Self-
Assessment document should state that the “Industry has reviewed and
compared the technical contents of the peer review process and the ASME -
PRA Sumndard (ASME-RA-S8x-2003) as endorsed/maodified by the NRC and
updated by Addendum B of the ASME Standard.” The self-assessment
process should consider the claritications and qualifications on Addendum
B that will be provided Appendix A of RG 1,200, Revision 1.

Self Assessment
Process
Attributes

No objection

Qverall Peer
Rewview Process
and Decision

No objection

I thr 6. No objection e s

7.2 Clanticauon For the PRA subelements assigned a grade other than a Grade 3 in the NEI
peer review (Le., s Grade 1, 2, or 4)a self-assessment of those PRA
subelements requu'cd for the application against the Capability Category
requirements (of the ASME PRA standard as qualified in Appendix A of
this regulatory guide) deternined o be applicable for the application needs
to be performed and documented. 4

7.bthu8. No objectin:

9 Clartfication The list of items subject to a sell assessarent aciion and documentation
needs to always include those requirements where “Yes™ is listed in the

“Addressed by NEI™ column and there are actions listed in the “Industry

Self-Assessment Actions” colun.

10. thru 13. No objectzon e

However 1t 15 reqronable to R08gn Aa SR dhat reguiees ne Append ix I3 Pe/)"&“"‘ menl

that rece:ueq/ An NCIwﬁr‘Qc
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Table B-2. NRC Regulatory Position on NE{ Self-Assessment Process.

regulatory guide, needs to
subelements.

"Report ‘ Regulatory Commentary/Resolution
Section Position
14 Clarification The staff’s comments on which ASME PRA requirements need to be

addressed m the self assessment, and on the suggested actions {Appendix
D2 of NET 00-02, Rev. 1) are provided in Table B-3. 1n addition, the staffs
position on the ASME PRA standard, as documented i Appendix A of this
be toeluded in the self assessment of the PRA

Tables B-3 and B-4 provide the staff position on the NEI comparison of NEI 00-02 (including
the subtier criteria) to the ASME PRA standard Addendum B and the self-assessment actions
provided in Appendix D2 of NEI 00-02, Revision 1.° The staff’s position on the ASME PRA
standard (Addendum B) documented in Appendix A of this regulatory guide was considered in the
comparison. The review of the NEI comparison and proposed actions was performed under the
assumption that all of the requirements in the NEI subtier criteria were treated as mandatory. Thus,
the staff position is predicated on the requirement that all of the requirements in the NEI subtier

criteria are interpreted as “shall” being required.

Table B-3 provides the staff position of the “explanatory™ table preceding the comparison and
self assessment actions table provided in Appendix D2. The first two columns are taken directly
from the table in Appendix D2.

Table B-3 NRC Regulatory Positions on Actions Utilities Need to
Take in Self Assessment Actions.
TEXT UTILITY ACTIONS REGULATORY | COMMENT/RESOLUTION
‘ ‘ POSITION ' '

YES and NONE in | None Noobjection [ ——-memmmmmm e
Action colump
YES and Review comment. Tt is Clarification As wrilten, no action may be taken,
clanfications believed Peer Review Process which is in conflict with the actions
included 1n action addressed the requirements. specified in the table providing the
column Unless it is suspected a industry self assessment actions. [t is

problem exists, no further assumed that the actions provided in

action required. that table will be taken.
PARTIAL Take action(s) specified in No Objection

comments colimn
NO Take action(s) specified No Ghjection

comrments column

: ASSESSMENT
In Table B-4, the “NEI 2asessment” mcludes, for each supporting requirement in the ASME

¥ The NEI self-assessment process was tevised 1o address the requirements in Addendum B of the ASME Standard.
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standard (ASME,SR), NEi's assessment if this SR is addressed{in NEI 00-02 (NEI 00-02), s

32then where it is addressed is-identified (NEI 00-02 ELEMENTS), and
whether NEI recommends any self assessment by the licensee (INDUSTRY SELF ASSESSMENT

ACTIONS). Table B-4 aiso includes the staffs position on the suggested industry self assessment
action (REGULATORY POSITION). ’

P ¥ .
Table B-4. NRC Regulatory Position on Industry Self Assessment Actions.
NEI ASSESSMENT
ASME ADDRESSED | APPLICABLE INDUSTRY SELF REGU?‘%?’ORY
STD SR BY NEL 0002 | ASSESSMENT ACTIONS POSITION
NEJ 00-02° ELEMENTS
[E-Al Yes -7, M-8, 1299, | None No objection
' [F-10
B-A2 Yes [F-3, TE-7.1E-9, | Confirm that the inittators Niy objection; the definition of
[[5-10 (including human-mduced active component provided in
initiators, and steam the Addendum B of the ASME
generator tube rupture standard needs to be used when
(PWRs); were inchuded, verifving 1SLOCAs were
This can be done by cither modeled; LE-7 is the applicable
citing peer review NEL 00-02 element.
documientation/conchsions
or exumpies from vour
model. _
documentation/conciusions
or exarnples from var
model. NEJ 00-G2 does not
explicitly mention human-
induced nttiators but in
practice peer reviews have
sddressed fhos.
IE-AS Yes {E-R.1E-9 None No objection; [E-8 is the
' ' apphicable NE1 00-02 element.
IE-A3a® | Yes M-8, 1E-9 Nonie Ne objection;, IE-8 is the
' v applicable NE1 00-02 element.
[E-A4 Partial TE-SOIE-7,IB-9. | Check for imuating events Na objection, IE-10 is the
jli-10 that can be caused bv a train | applicable NEI 00-02 element.
farlure as well as a svsiem
failure.
IE-A4a'V | Partial (E-5. 1E-7.1E-9, | Cheek for mnitiating events No objection
{E-10 that can be caused by
mnzltiple failures, of the
equipraent failures result
trowu & SO0 Catisg &F
| from roulne sysiens
alienments.
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Table B-4. NRC Regulatory Position on Industry Self’ Assessment Actions.

"

NEI ASSESSMENT

ASME
STD SR

IF-E3a®

ADDRESSED
BY

NEI 90-92?

No

APPLICABLE
NEJ 00-02

ELEMENTS

INDUSTRY SELF
ASSESSMENT ACTIONS

Use the ASME standard for
requrements. NE§ 00-02
does not address this
supporting requirement.

REGULATORY
POSITION

No abjection

JF-E4

ilse the ASME standard for
requirements. NE! Q0-02
not address this

wling, requirement.

does

No objection

IF-ES5

Use the ASME standard for
requirements. NE] (0-02
Jdoes not address this
supporting requirement.

-No objection

IF-BSa®

Use the ASME standard for
requirernents. NEL00-02
does ot address this
SUppOFang requireTnert.

No objestion

IF-E6

Use the ASME standard for
requiremnents. NEI 00-02
does not address this
suppoeriing requirenient.

Mo objection

TF-E6a™

Lze the ASME standard for
requirements. NE20-02
does not address this
suppoerbing, requirement.

Neo objection

IF-E6H®

fise the ASME standord tor
requirements. NE 490-02
does nol address this

supporbng requirenent.

No objection

F-E7

Use the ASME standard tor
requirerpents. NET 00-02
does notaddress this
sUppOIINgG requirerien

No objection

IF-ER™.

No

Use the ASME standard for
requirernents. NET 00-02
does not address this
supporting requirement.

Mo objection

FF1?D

No

Else the ASME standard For
reginrements. NET 006-02
does not address this
supperting requirement.

No abjection

P20

Llse the ASME standard for
requirsments. NEI00-02
does nol address this
supperling requireinent.

No objection

F-F3@

Else the ASME standard for
requirements. NEI 00-02
duoes not address this
supperting requirement.

No objection

TION ANALYSIS

NEXT PAGE
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Table B-4. NRC Regulatory Position on Industry Self Assessment Actions.

NEI ASSESSMENT

STD SR

ASME .

ADDRESSED
BY
NEI 60-02?

QU-F4” | No

APPLICABLE
NEI 00-02
ELEMENTS
QU-27, QU-

28, QU-32

INDUSTRY SELF
ASSESSMENT ACTIONS

Use the ASME standard
for requirements at the
time of doing an
apphicauon. NE!I 00-02
does ot address this
supporting requirement.

REGULATORY
POSITION

No objection

QU-F5®

No

Use the ASME standard
for requirements at the
time of doing an
application. NE1 00-02
does not address this
supporting requircment,

No objection

QU-F6®

No

Lise the ASME standard
for requirenients at the
time of doing an
application. NE[ 00-02
does not address this
SUPPOrng requirement.

No objection

L NEXT PAGE-
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NRCREP Comments on Draft Regulatory Gulde DG 1161

From: "BRADLEY, Biff" <reb@nei.org>
Date: 10/19/2006 4:45 PM
Subject: Comments on Draft Regulatory Guide DG-1161

October 19, 2006 o 7//¢//ﬂ &
Rules and Directives Branch 77 /9/{ 7. 4@3 &

Office of Administration

U.S. Nuclear Regulatory Commission ‘

Washington, DC 20555-0001

SUBJECT: Comments on Draft Regulatory Guide DG-1161, “An Approach for Determirﬁné the Techrifcal Adequacgj

of Probabilistic Risk Assessment Results for Risk-Informed Activities,” (71 Federal Reglster 54530
September 15, 2006)

The Nuclear Energy Institute (NEI)m offers the following comments on the subject Federal Register notice, which
solicited public comments on draft revision 1 to NRC Regulatory Guide 1.200 (DG-1161). This regulatory guide, and
associated SRP, are intended to provide industry and NRC staff guidance, respectively, relative to the technical
adequacy of probabilistic risk analysis (PRA) as used to support specific types of regulatory applications.

Sincerely,

Biff Bradley

Manager, Risk Assessment
Nuclear Generation Division
Nuclear Energy Institute
(202) 739-8083
reb@nei.org

i NEI is the organization responsible for establishing unified nuclear industry policy on matters affecting the nuclear energy industry,
including regulatory aspects of generic operational and technical issues. NEI members include all utilities licensed to operate commercial
nuclear power plants in the United States, nuclear plant designers, major architect/engineering firms, fuel fabrication facilities, materials
licensees, and other organizations and individuals involved in the nuclear energy industry.
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NUCLEAR ENERGY INSTITUTE

Biff Bradley
MANAGER, RISK ASSESSMENT
NUCLEAR GENERATION DIVISION

October 19, 2006

Rules and Directives Branch

Office of Administration

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: Comments on Draft Regulatory Guide DG-1161, “An Approach for
Determining the Technical Adequacy of Probabilistic Risk Assessment
Results for Risk-Informed Activities,” (71 Federal Register 54530,
September 15, 2006)

The Nuclear Energy Institute (NEI)! offers the following comments on the subject
Federal Register notice, which solicited public comments on draft revision 1 to NRC
Regulatory Guide 1.200 (DG-1161). This regulatory guide, and associated SRP, are
intended to provide industry and NRC staff guidance, respectively, relative to the
technical adequacy of probabilistic risk analysis (PRA) as used to support specific
types of regulatory applications.

We have three areas of comment:

1) The regulatory guide needs an implementation period of one year from the
date of issuance of the final version. Issuance of Regulatory Guide 1.200 for
trial use was necessary to resolve issues of interpretation and to clarify

- regulatory expectations regarding use of PRA standards. Use of this trial
regulatory guide was limited to five pilot plants. Now that the pilot process
has been completed and results of that effort communicated, the remaining
plants will need time to complete PRA self assessments and make
determinations relative to their PRA capability to support future regulatory
applications. For regulatory applications submitted to NRC before the one
year implemeéntation period, the current process for addressing PRA
adequacy should be followed.

NEI is the organization responsible for establishing unified nuclear industry policy on matters affecting the
nuclear energy industry, including regulatory aspects of generic operational and technical issues. NEI members
include all utilities licensed to operate commercial nuclear power plants in the United States, nuclear plant
designers, major architect/engineering firms, fuel fabrication facilities, materials licensees, and other
organizations and individuals involved in the nuclear energy industry.

1776 | STREET, NW SUITE 400 WASHINGTON, DC 20006-3708 PHONE 202.739.8083 FAX 202.533.0107 reb@nei.org
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2)

Appendix B to DG-1161 provides NRC’s position on NEI 00-02, the NEI
document describirig the PRA peer review process. This Appendix notes that
“The stated positions are based on the historical use of NEI 00-02 and on the
performance of a self-assessment to address those requirements in the ASME
PRA Standard.....that are not included in the NEI subtier criteria.” We
believe these regulatory positions are confusing and need not address the
historical use of NEI 00-02. NEI 00-02 was created as a voluntary industry
process to address PRA technical adequacy and its development and use
predated the concept of consensus PRA standards. NRC has agreed that the
existing (historical) PRA peer reviews, performed to NEI 00-02, may be
credited for meeting the peer review requirement of Section 5 of the ASME
standard. Thus, it is not logical to provide regulatory “clarifications” and
“qualifications” that appear to question the original peer review process. An
example is the following:

2.3 PRA Clarification | The peer reviewer qualifications do not appear to be consistent with the
Peer Review following requirements specified in Section 6.2 of the ASME PRA
Team Standard:

+ the need for familiarity with the plant design and operation

+ the need for each person to have knowledge of the specific areas
they review

+ the need for each person to have knowledge of the specific methods,
codes, and approaches used in the PRA )

The NEI self-assessment process needs to address the peer reviewer

qualifications with regard to these factors.

The original peer reviews are complete and the peer reviewer qualifications
from Section 6.2 of the ASME standard did not exist when these peer reviews
were performed. This clarification suggests that credit may not be taken for
the original peer reviews because the reviewer qualifications of a standard
created years later were not met. This contradicts NRC’s overall position
that the original peer review process can be credited.

The discussion in the “commentary/resolution” column of DG-1161, Table B-
1, relative to Sections 1 through 5 and Appendices A through C of NEI 00-02
adds no value, because the self assessment process described in Appendix D
of NEI 00-02 Revision 1 already recognizes the additional steps and actions
necessary to use the original peer review results. An example 1s the
following: -

1.1 Overview | Clarification | The NEI process uses “a set of checklists as a framework within which
and Purpose : to evaluate the scope, comprehensiveness, completeness, and fidelity
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of the PRA being reviewed.” The checklists by themselves are
insufficient to provide the basis for a peer review since they do not
provide the criteria that differentiate the different grades of PRA. The
NEI subtier criteria provide a means to differentiate between grades of
PRA. )

The ASME PRA Standard (with the staff's position provided in ‘
Appendix A to this regulatory guide) can provide an adequate basis for
a peer review of an at-power, internal events PRA (including internal

1 flooding) that would be acceptable to the staff. Since the NEI subtier
criteria do not address all of the requirements in the ASME PRA
Standard, the staff’'s position is that a peer review based on these
criteria is incomplete. The PRA standard requirements that are not
included in the NEI subtier criteria (identified for a Grade 3 PRA in

Table B-3) need to be addressed in the NEI self-assessment process

as endorsed by the staff in this appendix.

3)

This and other NRC clarifications in Table B-1 are redundant, as the actions
to address them are fully enveloped by the process and elements of Appendix
D. Industry believes the original peer reviews were a proactive process that
added significant value and were a precursor to the standards development
activity. There is little value added by NRC critiquing this voluntary
industry process with the benefit of hindsight. We thus recommend that
Table B-1 (the regulatory positions on Sections 1 through 5 and Appendices A
through C of the original NEI 00-02 process) be deleted. The staff need not
take a regulatory position on the original peer review process, other than to
note that it is acceptable for use in addressing Regulatory Guide 1.200, given
the additional actions provided in NEI 00-02 Appendix D (as endorsed by
NRC). Following the promulgation of Regulatory Guide 1.200, the original
peer review process is not expected to be used, as it is essentially superseded
by the Regulatory Guide.

Tables B-2 through B-4 provide the NRC position on Appendix D to NEI 00-
02. This new appendix to NEI 00-02 provides the self assessment process,
comparison table, and the subtier (grading) criteria. We have reviewed the
clarifications and believe that a number of them can be addressed through a
simple revision to NEI 00-02 Appendix D. We will provide a revised
Appendix D to NRC by October 31 and request that NRC use this version as:
the basis for Appendix B of the final Regulatory Guide 1.200.

As part of NEI's comment package, we are also enclosing comments developed by
the PWR Owners Group. The primary emphasis of these comments regards
Appendix A to DG-1161, relative to NRC clarifications and qualifications with
respect to ASME RA-Sb-2005. NEI endorses the PWR Owners Group comments.
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Thank you for your consideration of these comments. Please contact me if you
would like to discuss these comments further or desire additional information.

Sincerely,
Biff Bradley
c: Ms. Mary Drouin, NRC

Dr. Gareth Parry, NRC
Mr. Mike Tschiltz, NRC
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PWR Owners Group Comments on DG-1161

Per the request for comments on “Draft Regulatory Guide and Associated Standard
Review Plan Issuance Availability” issued in the Federal Register on September 15,
2006, the PWROG has reviewed Draft Regulatory Guide DG-1161. The primary
emphasis of the review was concentrated on Appendix A which contains the NRC
regulatory position on the ASME PRA Standard. This Appendix identifies NRC
qualification with four supporting requirements (SRs) of the Standard and provides
clarification for 59 SRs. While most clarifications provided are truly editorial in
nature, some actually added sufficient information to possibly change the standard.
Of the four qualifications provided, the PWROG has concerns regarding three of
them. The following sections provide the results of the review including comments
relevant to the main text, Appendix B, and the SR 19.1.

Review of Baseline Material

A. Main text

- The review of the main body of DG-1161 is based on additions and changes to the
text of RG 1.200, Rev. 0.

1. There needs to be an implementation window once DG-1161 is released as
RG 1.200, Rev. 1. This implementation period would permit licensees to
modify their PRAs to be in compliance with those portions of RG 1.200
(ASME PRA Standard) to support planned risk-informed applications. This
implementation period is needed for two reasons:

a. For risk-informed applications already submitted or planned to be
submitted in a short period of time, there was no requirement to use
ASME PRA Standard (as endorsed by RG 1.200, Rev. 1). An
implementation period would permit these applications to be “worked
off” as licensees are modifying their PRAs.

b. Since Rev. 0 was released for trial use, which meant the five pilot RG
1.200 plants, the remaining licensees were reluctant to make changes
against a document that had not yet been finalized. With Rev. 1 being
issued and lessons learned available from the pilot plants, the
licensees can confidently modify their PRA to support their intended
risk-informed applications against the final version of the Reg. Guide.

It 1s recommended that the implementation be at least one calendar year.

2. The core damage frequency (CDF) definition provided in Section 1.1 matches
the clarification for the definition of CDF in Table A-1 (Appendix A).



However, the large early release frequency (LERF) in Section 1.1 does not
match the definition in Chapter 2 of the ASME PRA Standard, and there is
no clarification in Appendix A of DG-1161, creating an inconsistency in the
definitions. ' '

3. The definition in footnote 5 (Section 1.2.6 of DG-1161) for “key assumption”
does not match the definition in Chapter 2 of the ASME PRA Standard and
there is no clarification in Appendix A of DG-1161, creating an inconsistency
in the definitions. Note that the definition for “key source of uncertainty”
(footnote 4 of Section 1.2.6) does match the Chapter 2 definition.

4. In Section 2.1, on the bottom of page 22 of DG-1161, it is stated that standard.
“technical requirements address the technical elements of the PRA and what
1s necessary to adequately perform that element.” This statement does not
recognize that some requirements are not necessary to be met (e.g.,
performed) as a function of the risk-informed application being supported.
Further, the ASME PRA Standard permits alternative methods in lieu of
“satisfying” a specific requirement.

5. Section 2.2 (first paragraph) states that “a peer review process is provided in
the ASME standard and in the industry-developed peer review program (i.e.,
NEI 00-02).” While NEI 00-02 indeed does provide a peer review process, the
ASME PRA Standard only provides requirements for such a process, and not
the process itself. This language should be modified.

6. Table 5 - "... the interim and final results..." - It is not clear what "interim
results" are intended to be documented. It 1s a challenge to provide adequate
documentation for final results. It would be an unnecessary and unproductive
burden to ask for documentation of the number of interim results that are
produced in the process of performing a risk assessment.

B. Review of Standard Review Plan Chapter 19.1

There is a factual error in the second paragraph of the Introduction. The American
Nuclear Society (ANS), and not the American Society of Mechanical Engineers
(ASME), has the lead for the development of the Level 2 PRA and Level 3 PRA
Standards. It is expected that the Standards will be published with both society
logos. ‘ '



C. Appendix A - NRC Regulatory Position on ASME PRA Standard

Appendix A, Table A-1, Global Comment - The comment that the staff provides no
position on any reference in the standard is unnecessary. None of the references are
part of the requirements in the Standard. They are provided primarily as a help to
the user. If the NRC staff identifies references they consider inappropriate (i.e.,
dated) that are included, those should be specifically identified.

Section

NRC Resolution

Comment

1.1

Addition of the word
current

This clarification i1s not necessary and could be
limiting. The term current is ambiguous. Does it
apply only to currently built and operating or
include new plants of virtually the same design?
Other designs have been using parts of the
standard. If NRC wants to limit its endorsement,
this should be clarified in the text of the
Regulatory Guide.

2.2

Core
damage

Added parenthetic
phrase

Clarification is not acceptable. A fairly small
release of fission products from the containment_
could produce calculated offsite health effects of
some magnitude. This definition has not
previously been a concern in peer reviews. Typical
criteria for core damage have been based on
reaching some temperature. See SC-A2.

Extremely
rare event

Parenthetic example
(1E-6/yr)

Clarification is not acceptable and unnecessary.

| Referencing world reactors adds confusion to a

definition that has been successfully used in the
past. If a value 1s used as an example, it should
refer to a specific plant frequency, not worldwide
incidence.

Internal
event

Deleted internal fire

Unacceptable unless the text of the Standard is
changed because the text of 1.2 Applicability relies
on the current definition.

Furthermore, while the existing treatment may
not make ,

common sense, NRC has clearly, historically
identified "internal fires" as "external events" - see
IPEEE (examination of external events).
Ultimately, it doesn't matter where fires are
classified.

Rare event

Parenthetic example.

(1E-4/yr)

See comment to Extremely Rare Event




HR-G3

Section NRC Resolution Comment
3.6 Deletion of the word It appears that this is taken from a reference
“safety” document. If so, the word should be retained. -
Another reason for retention is that other uses of
PRA exist where a component 1s significant (e.g.,
€conomics).
4.3.3 Changing “should” to - | This is a qualification not a clarification. The word
“shall” “should” has appeared in all previous issues of the
standard. Unless this change was raised in
previous issues of the Regulatory Guide, it is not
acceptable to qualify it here.
1E-A4 Added words “down to | Should be considered a qualification and is a
subsystem/train level” | significant change in the requirement. Unless
this change was raised in previous issues of the
Regulatory Guide, it 1s not acceptable to qualify it
here. Also appears ambiguous --does the “/” mean
. “either-or” or “and?”
IE-Ada Addition of system Not a clarification and adds to scope of this SR.
alignments Unless this change was raised in previous issues
of the Regulatory Guide, it 1s not acceptable to
qualify it here.
SY-A22 Added phrase This clarification assumes that a new SR DA-D8
: will be added. :
SY-B15 Added containment Recommend clarifying the clarification. Add to
venting or failure | end “that may occur prior to the onset of core
damage.” There are very few sequences that would
contribute to this category, but it is possible.
HR-A1 Added parenthetic Would be better to include inspection in series; it
“Inspection” is not a subset of testing or maintenance, i.e., “...,
those test, inspection, and maintenance ...”
HR-E2 Added “diagnose” Clarification not necessary. Skill of the craft to
recover obviously requires diagnosis. Do not see
value in adding this since it could 1imply a '
separate, documented step in the recovery process
Increasing response time.
Added words Not clear that the additions help or limit the

intent of the performance shaping factors. Clarity
of cues could affect more than just meaning,
complexity of the required response seems to be
the specific objective of this PSF. Determining the
need is redundant at least for Categories II and
ITI because it is imbedded in the other items, e.g.,
“clarity of cues.” '

Y




Section

NRC Resolution

Comment

QU-F2

Recommend clarifying the clarification. The
resolution edits this SR to read, "the significant
basic events causing accident sequences to be non-
significant”, but non-significant sequences will not
have significant basic events (as defined in the
Standard). This should be edited: "the equipment
or human actions that are the key factors causing
accident sequences to be non-significant.”

LE-C1

Removal of word
“acceptable”

With the word removed the change appears to be a
qualification. The deleted text contained an
important word, "acceptable." The Standard needs
to be clear here that NUREG/CR-6595 "discussion
and examples" provide an acceptable definition(s)
of LERF source terms.

6.3

Changes guidance to
requirement

The Standard provides a combination of
requirements and recommendations to guide the
peer review team. For all elements except
Initiating Events, where the entire element is
required to be reviewed, a list of typical elements
for review 1s included. However, these are treated
as suggestions and “are not intended to be a
minimum or comprehensive list of requirements.”
The Staff proposes to treat these lists of review
topics as requirements for the peer review. The
PWROG disagrees with this proposed change,
believing that it goes beyond the intent of a “peer
review” (i.e., 1s more like a checklist audit) and is
too prescriptive an instruction to be mandated for
use by a competent team of reviewers. There 1s
concern that this could be counterproductive by
forcing the peer review team to examine and
document items that they know through
experience are reasonable and at the same time
limit the time they can spend on areas appearing

‘questionable.

6.6:1

Added documentation
elements: (k) and (1).

(k) Assessment of key assumptions is essentially
covered in item (g) '

() The Standard does not provide for Peer Review
Grades. NRC should recognize that grading is
outside the scope of this Standard and address it
separate from the endorsement of this Standard.
This clarification seems to be based on an earlier




Section NRC Resolution : Comment

version of the Standard or a previous NRC
recommendation.

D. Comments Regarding NRC Qualifications

DA-C14: The issue raised for this SR does not need a qualification. The
issue could be considered as a clarification; however, sufficient requirements
already exist to address plant-specific and generic data. Consider, for example, DA-
C1 through DA-C4 and DA-D1, DA-D3, and DA-D4. A specific topic on
1dentification and collection of plant-specific or industry data on repair time is
sufficiently addressed by other requirements.

DA-DS8: A new requirement is not needed. Quantification is addressed in other
requirements, including DA-D1, DA-D3, and DA-D4. An additional requirement
would be redundant. Note that requirement LE-C2b needs to be changed to delete
the reference to requirement DA-DS8, as well as clarification for SY-A22 and DA-
C14.

IF-C3b: This qualification would create a situation for which data are
difficult to obtain. Further, current use of compensatory actions would obviate
the concern for any increase in risk contributions. At best, this quahflcatlon should
be included only in Capabﬂlty Category IIL.

E. Appendix B - NRC Position on the NEI Peer Review Process (NEI 00- 02)

Table B-5 specifically addresses the NRC regulatory position on NEI 05-04 (Follow-
on Peer Review Process), which is completely new to DG-1161.

The clarification of the fifth paragraph of Section 3.0 indicates that a “PRA
reviewed against the standard must satisfy all HLRs.” Further, the clarification
notes that to meet an HLR, “all SRs under that HLR must meet the requirements of
one of the three Capability Categories.” The necessity to meet (or not) individual
HLRs and SRs are driven by the supported risk-informed application. There is no
requirement in the ASME PRA Standard or for any peer review that all HLRs and
all SRs must be met. The purpose of the peer review is to determine where on the
continuum (if at all) the subject PRA 1is — what 1s done with that information is to
support a particular (or many) risk-informed applications. The staff is offering
more than a clarification and obscuring the purpose of a follow-on peer review.




