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Randy Bunt, Chair
BW R OWNERS'GROUP Tel: (205) 992-7475

Fax: (205) 992-0391
rcbunt@southernco.com

c/o Southern Nuclear • 40 Inverness Center Parkway• PO Box 1295 ° Birmingham, AL 35242

Project Number 691

BWROG-06026
October 13, 2006

Chief, Rules and Directives Branch
Division of Administrative Services
Office of Administration
U.S. Nuclear Regulatory Commission
Mail Stop T6-D59
Washington, DC 20555-0001

SUBJECT: Comments on Draft Regulatory Guide DG-1 161 (Proposed Revision 1 of Regulatory Guide
1.200, dated February 2004), An Approach for Determining the Technical Adequacy ofProbabilistic 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-1 161). 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-1 122/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. I 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 changes should be made:

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
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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.

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.

2. 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 is, 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-1 150 plants.
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Latent Fatality Margin Ratios for five NUREG-1150 Plants

Margin Ratio Between
Plant CDF (/yr)a PRA Results and Safety Goal

Plant Marginb 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 Gulf 4.OE-6 4444 178
Zion 6.OE-5 182 109

aNUREG-1150, Vol. 1, December 1990
b "PSA Applications Guide", EPRI TR-105396, August 1995 (Table C-3)/

NUREG-1 150

Moreover, by also controlling LERF as provided in DG-1 161 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
fatality ".

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
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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:

* 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.

3. 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:

* In the 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.

* 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
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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-I 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 PRA 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-I 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.

4. 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.

5. Section 1.2.3, Quantification, last sentence

The sentence should be clarified or deleted. A partial clarification has been included
in Part 2.

6. 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 not match the attributes in the Fire Standard or NUREG/CR-6850.

7. 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
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types of PRA types that is artificial.

8. Section 1.2.5

While this section treats all relevant external hazards, it probably should be
acknowledged that seismic events are the predominant external hazard example of
interest.

9. 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.

10. 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).

11. 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
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.

12. 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.
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13. Table 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.

14. 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.

15. Section 3.3.2

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

16. 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.

17. 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."

18. 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

7



that should be brought in front of the ASME committee.

19. 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.

20. Table A-i, 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.

21. Table A-i, 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.

22. Table A-1, IE-A4: The standard should capture best practices for PRA, especially for
Category 1/11. 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.

23. Table A-1, IE-A4a: 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
maintenance performed on a system.

24. Table A-1, IE-C 10: 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
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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.

25. Table A-1, SY-B 15: 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).

26. 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.

27. 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.

28. Table A-1, DA-C 14: 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.
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29. Table A' 1, DA-D 1: 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.

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

31. Table A-i, 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.

32. Table A-., 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.

33. Table A-i, 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.

34. Table B-i, 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.

35. Table A-i, 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.

36. Table B-i, 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
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Standard to make this point.

37. 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"?

38. 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 III 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.

39. 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 II 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."
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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.



U.S. NUCLEAR REGULATORY COMMISSION August 2006

A""GU L A TORKY (36U IDE
OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 1.200, Revision I
(Draft was issued as DG-1 122)

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 use 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 initiation of work to modify reactor safety regulations. Consequently, confidence in. the
information derived from a PRA is an important issue: the accuracy of the technical content must be
sutflicient to justifyv the specific results and insights 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 is intended to be consistent with the NRC's PRA policy
statement and subsequent, more detailed, guidance in Regulatory Guide 1.1.74 (Ref. 2). It is also
intended to reflect and endorse guidance provided by standards-setting and nuclear industry
organizations. When used in 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

Regulatory guides are issued to describe and make available to the public such information as methods acceptable to the NRC staff for implementing
specific parts of the NRC's regulations, techniques used by the staff in evaluating specific problems or postulated accidents, and data needed 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
issuance or continuance of a permit or license by the Commission.

This guide was issued aftei consideration of comments received from the public. Comnents and.suggestions for improvements in these guides are
encouraged at all times, and guides will be revised, as appropriate, to accommodate comments and to reflect new information or experience. Written
comments rmaV be submitted to the Rules and Directives Brafch, ADM, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.

Regulatory guides are issued in ten broad divisions: 1, Power Reactors; 2, Research and Test Reactors; 3, Fuels and Materials Facilities; 4, Environmental
and Siting; 5, Materials and Plant Protection; 6, Products; 7, Transportation; 8, Occupational Health; 9, Antitrust and Financial Review; and 10, General.

Single copies of regulatory guides (which may be reproduced) may be obtained free of charge by writing the Distribution Services Section, U.S. Nuclear
Regulatory Commission, Wasrirngton, DC 20555-0001, or by fax to (301j,115-2289% or by email to DISTRIBUTtON@NRC.GOV. Electronic copies of this
guide and other recently issued guides ate available at IARC's home page at <tW'.,,'.fit(: through the Electronic Reading Room, Accession

Number ML040630078.



On May 19, 2006, NEI issued a revision to the self-assessment guidance incorporated in
NEI-00-02, to satisfy the peer review requirement(s) of the ASME PRA Standard (ASME-
RA-Sa-2003) as endorsed/modified by the NRC and updated by Addendum B of the
ASME PRA Standard., (Ref 11)

on
August, 2006, NEI issued NEI-05-04, "'Process for Performing FoLlow-YfPRA 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 minimal 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-04-01 18. "Plan for the Implementation of the Commission's Phased Approach to
PRA Quality" (Ref. 16), provides the staff approach in defining 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
necessar. 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 mad industry guidance. Guidance is provided in four areas:

(1) A minimal set of functional requirements of a technically acceptable PRA.

(2). The NRC position on PRA consensus standards and industry PRA program documents.

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

(4) Documentation to support a regulatory submittal.

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

1.200-4
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C. REGU[LATORY POSITION

1. FUNCTIONAL REQUIREMENTS OF A TECHNICALLY ACCEPTABLE PRA
a•c , ninma Set o-fP 4:aco,,-I req-4,r•,neb.s For itI-ech-t,,-111

This section describesne acceptabfe approach tr: def,,ing the te.hnial dea f. r ,n

acceptable PR.A ofa commercial nuclear power plant. PRAs used in risk-informed activities 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 planti 2 to the extent needed to support the application

Sthir. stion. the guidace pro'"ided is fcr a " asl cpc PR. 4h&scope is defined in
terms of(0) 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, if not prevented or mitigated. would eventually result in core
damage and/or a large release.

(I

L

The level of detail required of the PRA model is determined ultimately by the application.
However, a minimal level of detail is necessary to ensure that the impact of designed-in
dependencies (e.g., support system dependencies, functional dependencies and dependencies on
operator actions) are correctly captured ,and the PRA represents the as-built, as-operated plant.
This minimal level of detal is implicit in the technical characteristics and attributes discussed in
this section.

This section, consequently, provides guidance in four areas:
• " tLAJ cP f.JI/AZIT

(1) Definition of the scope of-a PRA Oaa7''p -,C'
(2) Technical elements of a full-scope P RA
(34 Attr~ibutos and cacertc for technical alamenig of a RR A
(4) Development, maintenance and upgrade for a PRA

This guidance is in accordance with SECY-00-0 162.

1.1 Scope of PRA

The scope of a PRA is defined by the challenges included in the analysis and the level of
analysis perfbrmed. Specifically, the scope is defeied 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 initiating events that can potentially challenge and disrupt the normal
operation of the plant.

Some applicalions may involve the plant at the design cetification or combined operating license stage where the plant is not
built or operated. At these s.,ges. the infent is tfr the PRA mode) to reflect the as-designed planL
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1rh rmietrn': iipi, 117 .Ce4 -to <4rc feri~e ri~r arxe
.,;•, isa.acte v .t i, typically ..pr"...ed by .,.-Ic of core damage frequency (CDF)

and large early release frequency (LERF) (as surrogates for latent and early fatality risks,
respectively, for light water reactors). These are defined in a functional sense as follows:

r tEED eULC-ETS F Core damage frequency is defined as the sum of the frequencies of those accidents that
result in uncovery and heatup of the reactor core to the point at which prolonged oxidation

1-0 fj401 * and severe fuel damage involving a large fraction of the core (i.e., sufficient, if released
AR9 !;Oi?4E."•i•,'r from containment, to have the potential for causing offsite health effects) is anticipated.

ri.Large 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 after vessel breach, containment bypass events, and loss of containment
isolation

Issues 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 provide the risk perspective for use in decision makin , a
Level 1 PRA is required to provide CDF- X limited Lev.el 2 PRA ........ to address LERF. Level I
piaq IC be,#dAe reope F,•~,.,ade. •

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 fo.r aN.sub•cqucnt accident
ini¢-,g OW .. Operational characteristics (such as reactor power level-, in-vessel temperature,
pressure, aid coolant level. equipment operability; and changes in decay heat load or plant
conditions that allow new success criteria) are examined to identif,' those relevant to defining plant
operational states. These characteristics are used to define the states, and the firaction 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

"ipHA v 41 operation, but also low-power and shutdown conditions. For some applications, the xisk }imac-,
Wt• nV,-0.e7 some modes of operation, but not others I' e f-F e* • rj.l* pnp#2•.

Initiating events are the events that have the ability 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 is provided below of the objective of each element.

dt nýbtlm wrt#,# t~e ivem PUTs -4r e~ jivil i4~týev
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Table L. Technical Elements of a PRA

Scope of Teclnical Element
Analysis

Level I * Initiating event analysis * Parameter estimation analysis
* Success criteria analysis 0 Human reliability analysis
* Accident sequence analysis (. Quntfiato
* Systems analysis

Level 2 * Plant damage state analysis * Quantification
- Accident progression amlysis

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, i.e., internal. and external initiating 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, internal floods, inernal fires,
and external hazards are discussed separately in Regulatoryli.2.3, 12.4, and 1.2.5, respectively ( iýlw -
Further, to understand the results, it is important to examine the diff-rent contributors on both•M-- "an-
individual and relative basis. Therefbre, 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 separatelyfin Regulatory Position 12.7.

1.2.1 Level I Technical Elements . -t tl , dqe o

1/jSqftrafl CotT14ZTiJ47 OnDtr iO OFT~ rf J'C-dop 1,01J
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 pre"ent 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 fnictions) to prevent core damage (or to mitigate 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 initiator and the
conditions created by the initiator. The computer codes used to perform the analyses for
developing the success criteria are validated and verified ftr 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 devl opmn .. analysis models, chronologically (to 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 training. The
availability of a systemincludes consideration of the ftunctional, 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 instrunentation (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 suflicient 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 system'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 of data in a coherent manner, including the actual operating
history and experience of the plant when it 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 non-ral or emergency plant operations. The human failure events
associated with normal plant operation include the events that leave the system (as defined by the

Ur,,l,1n e success criteria) in an unrevealed, unavailable state. The human failure events associated with)utsucces c,,,--er.ia, in a, unre, , ia.

emergency plant operation inclu de the ý that, if not performed, do not allow the needed
ssten to functio . 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.

fmI regPL1',e- to thAe c0Asere~ce9 e.:* itbtf-eY4Quantification provides an estimation of the CDF given the design, operation, and

maintenance of the plant. T"his CDF is based on the summation of the estimated CDF from each
accident sequence for each initiator class. If truncation of accident sequences and cutsets is
applied, truncation limits are set so that the eall-_odl ,es,1ts re- n .t._pacted _.,r nSu a way --
4 significant accident sequences or contributors 3 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.

3 Signfcant accident.vequenw: a significant sequence is one of the set of sequences, defined at the functional or systemic level
that, when ranked, comosge 050% of the CDF or the LERP, OR that individually contribute more than -.1% to the CDF or LERF.
Significant basic vent/contributor: the basic. cvets (i.e., equipment unavailabilities and human failure events) that have a Fussell-
Vesely impottance greater than 0.005 OR a risk-achievement worth greater than 2.

L.200-9

frF L&•,•Z VM&1) HMAIPTAIA'D) T7/_ 99- "M ACEPDS 7C J DCF__.-TD TO . c6? sN CTrja



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 I analysis. The plant damiage
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.

&0&.r Accident progression analysis models the different 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 identifX' 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 evaluated against the capacity of the containment to withstand the potential
challenges. The containment 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 or a ig. a hte re occufFA large early release is one
involving the rapid, unmitigated release of airborne fission products from the containment to the
environment occurring before the effective implementation of off-site emergency response and
protective actions such that there is a potential for early health effbcts. Such accidents generally
include unscrubbed releases associated with early containment failure at or shortly after vessel
breach, containment bypass events, aid loss of containment isolation. With large Wate release,
unitigated release f-rm c"ntainmQent O.c..r.. in a time frame': that Ao!s effective evacuation-r
the &lc in population Suoh that Oarly fatalitiog a;@ Ounkely.

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 timing of radionuclide releases and specifically allows for identification of the LERF ad the_
ProGbability 4f a large, lA- MreleAse.A

R-rra4t&odR Level 9/L.4ev PDA bvwvdplecl1  c errveri/yu•-•F cz/i rete-rcs.
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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 floods 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 nece.,sar.'.

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 internal to the plant (e.g., tanks) are
identified along with the aflfcted structures, systems, and components (SSCs). Flooding
mechanisms are examined that include failure 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 verily the accuracy of the information.

Flood evaluation analysis identifies the potential flooding scenarios for each flood source
by identifying 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 criteria. 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 I models are modified and the internal 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) quanti Y internal flood accident sequence CDF. Modifications of the Level I
models are performed consistent with the appropriate boundary for Level 1 elements for transients
and loss of coolant accidents (LOCAs)6 to Rcc,*,f'd'2, .-F/eOOd, V P, PCt~r.

yc-v.DJW ýF(ýJ MopfT~JC FO4ý i,41eZifý C~fOO JJJ
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 quantification that is specific to internal fires is
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1.2.5 External Hazards Technical Elements

PRA models of external hazards, Mwen required, are based on the internal events PRtA
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
initiatiag events. However, it is prudent to perform a screening and bounding analysis to 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 amalysis and the
fragility analysis as discussed below. The quantification task specific to 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 flooding) 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 ftindamental 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 10-5/year and that
the conditional core-damage probability is less than 10', given the occurrence of the design-basis
hazard. An external event that carnot be screened out using either of these criteria is subjected to
the detailed analysis.

Hazard analysis characterizes non-screened external events and seismic events, generally,
as frequencies of occurrence of different sizes of events (e.g., earthquakes with various peal-
ground. accelerations, hurricanes with various maximum Nind speeds) at the site. The external
events are site-specific and the hazard characterization addresses both aleatory and epistemic
uncertainties.[sovi 7 tcorar Td o.J £ 1"Ji ru/, I4'M., TcrJjeo,. O"c j~7,nkT Q,

Fragility analysis characterizes conditional probability of failure of S SCs whose failure
may lead to unacceptable damage to 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 determine 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 ftilures (random fIlures), and human errors. The system analysis is well
coordinated with the fragility analysis and is based on plant waikdowns. The results 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 I PRA are examined to identify the contributors sorted by
initiating events, accident.sequences. equipment failures., and human errors. Methods such as
importance measure calculations (e-g., Fussell- Vesely Importance. risk achievement 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 aid low power and shutdown) and the
contributors to each contributing seequence are identified).

The results of the Level 2 PRA are examined to identify the contributions of various
events to the model estimation of LERF nd targe.g late release pfr.a:..' 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 Bimbaum
Importance).

An important aspect in understanding the PRA results is understanding the associated
uncertainties. Key sources of uncertainty4 are identified and their impact on the results analyzed.
The potential conservatism associated with the successive screenjing approach used for the analysis
of specific scope items such as fire, flooding, or seismic initiating events is assessed. The
sensitivity of the model results to model boundary 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 interactions among the
variables.

1.2.7 Documentation

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 is described
either through documenting the actual process or through reference to existing methodology
documents. Key sources of uncertainty are identified pad 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 mad outcomes) from the various aralyses are documented. A key source of uncertamity is

4A key source of unce•ainly is one that is related to an issue in which there is no consensus approach or model mad where the

choice of approach or model is known to have an impact on the risk profile (e.g.. total CDF and total LERF. the set of initiating
events and accident sequences that con tribute most to C )[ and to LERF) or a decis;ion being made using the PRA. Such an impact
might occur, tbr example, by introducin cxv tinctional accidentsequence or a change to the overall C])F orL.,ERF estimates

1/" significant enough to affect insights gaine tram the PRA .

5 A key, asumption is one that is made in response to a key source of uncettainty in the knowledge that a different reasonable

alternative assumption would produce different results, or an assuniption that results in an approximation made for modeling

convenience in the knowledge that a more detailed model would produce different results. For the Nase PRA, the term "different
results" refers to a change in the risk profile and the as•:•ciated changes in insights derived from the changes in the risk profile. A
.'reasonable alternative" assumption is one that has broad acceptance within the technical commtunity and for which the technical
basis fbr consideration is at least as sound as that of'he assumption tx'ing challenged.
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Of~ht PM s -tr,94cl-
•?IUC one tlaat is relate• to an issue where there is no consensus 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 results
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 ini
decision making. A key assumption is one that is made in response to a key source of uncertainty.

T\bies , 2 and 3 dOcRibo, or. each technical elemnt4 o, a PPa, the 7" ac
and a~ribLAtM that PPrO'.'i On@ accG~plal~l appr-Qa~h for. d'atormivig -the technic~al adequacy 4fth
\ P~ ,, cthtthhe gal- and psArpoesos defind L4 • R2• gato'• - o.ition; 1,227. sr a; acz-eeplished.

For each given technical element. the level of detail may vary. The detail may vary from
irn <-12" the degree to which (1) plant design and operation is modeled, (2) specific plant experience is

~ p. T incorporated into the model, and (3) realism is incorporated into the analyses that reflect the
expected plant response-. R;dz~~tc&l~dti ~lpdi~t~PA

a-tribut@ is alw-2 incudd,4u the degfr@ ie wh~ic it is ifieledd, as 4egeribed ftbe m. ver.

The level of detail needed is 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 wvill not have the same level of detail
as a PRA of a plant that has years of operating experience. While it is recognized that the same
level of detail is not needed, each of the technical elements and its attributes has to be addressed.

E -nt Technical Characteristics and Attributes

PRA Fl r LwPwradShutdown

LI-ee I PRA (inti~i 'nts -trtansieats and LOCks)

Initiating * sufficientllY ed identitfication aod characterization o ifiators
Event grouping of ldivi- Ieents according to plant q eand mitigating requirements
Analysis proper screening of am,!I'.1 ivdalý group iiiaing everits

Success based on best-esnmate e aplicable to the actual plant design and

Criteria operation
Analysis codes developed naiidL nd verified in si -.ent detail

be applici 1in tile pres.,ure, temoporature, and flow 3 e of interest

Accident de in terms of hardware, operator action, and timing requir is and desired end state

Sequence ,e.g., core damag'e or plant damage states (PDSs))
Developmen includes necessar-v and sufficieret equipment (safety and non-swety) reasona ected to

inclbe used to mitiaeuiniti. ators p d a i•" ~~Includes functional.lpeoeooia.; operational dependencies and interf~acess•
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ent I Technical Cbaracteristics and Attributes

Syste models developed in sufficient detail to:
Analysis .•reflect the as built, as operated plant including how it has performned during the plt histor

* reflect the success criteria for the systems to mitigate each identified accident se ence
" capture impact of dependencies, including support systems and harsh enviro ntal impacts

i include btxh active and passive comiponenIs and ftailure modes that impact function of theX s)stel '/

A cIude common cause hlu tires. human errors, unavailability due to tes nd maintenance,

Parameter *estirma on of parameters associated with initiating eventbsce Iprailtmol,
Flstirnatiotn recovety etions, and unavailabilitv events using plant-speifuc id generic data as applicable
Analysis •" consistent ith ponent boundaries

estimationin udes a characterization ofthteiuncertaint,.*

Human identification an cefinition of the human failure even that would result in initiating events
Reliability: or pre- and posac dent Itman tinlure evnts that uld impact the mitigation of initiating

Analysis events
• quantification of the associated human error pro bilities taking into account scenario

(where applicable) and pl) ;t-specific lhctors dl irncluditg appropriate dependencies both
pre- and post-accideflt '/

Quantification - estitnation ot'lte iCDF for modleteA seLitwnces that are not screened due to truncation, given
as a th }'ean value ,

. estimation of the accident sequenc l)Fs for each initiating event group
•truncation value., set reh,,tiwu to ýi ot)lant. C.DI such that the CDIF is stable with res'pect
to Fiurther reduction in the tux- il at

Plant Damage * identification of the a/ibutes of the core damage cenarios that influence severe accident
State Analysis progression, contai -lent performnance. and any' su sequent radionuclide releases

grouping of core mage scenarios with similar attrib•es into plant damage states
carryover of rel • -t information tfrom Level I to Level

Severe * use of ve'Ti , v3aidated codes by qualified trained users wi ian understanding of the code
Acc-ident Iimitatiot and the means tOr addressing the limitations
Progression * assesS o the credible severe accidett phenomena via a stru ured process
Analysis . asse. tent of containment system pertormance including linkage ith failure modes on non-

co •ainment :systems
• tablishtnett of the capaciity, of the containment to withstand severe ad dent environments
,assessment of accident progression tirniing, including timing of loss of co inim-ent failure

:"integrity"

Quantificati * estimation of the frequency of different containment failure modes and resultin radionuclide
source terms

Sourefern . assessment ofradionuclide releases t-icluding appreciation of timing, location, amoun and
An, ysis forum of2 release

grouping of radionuclide releases into smaller subset of representative source term.,s with
emphasis on large early release (LER) nt.qf eL. gtt WO fa z (14R9
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inaddres~w' the above elements, because of the nature and inpac n flood and

flood, fire. and external hazards analvses ar ure and have the ability to cause
I m i a~tting events but .a_ cw_ h w .... ava a. . ml .. ... . ... ,.. .. .. .... 2 " i" tipg rwr• P .om & /t

Thereore. gttie PRA model, the Impact of flood fire, and externalhazar sI
cQ i e-red in each. of the above technical elements.. [FDLEi OF "7 •h"

LvvI F S:VTIvA, 141 IS Nd7 F1X jJ

'Fable 6. Sttmatxy A616 'lc-uu Atre~ai~ U141148 @&n&&1

s of Analysis A c hi a ra dcteristics and Attributes*

Floo Idi :•: ation: " sufficienitly deltailed identification and characteizatia:."on': "" ? :":::":•

Analysis f.-l~ood areas and SSCs located within each area

- flood sources and flood mechanisms
- type of water release and capacity
- structures functioning as drains and sumps

~'rificatjon of the ibnalo throuh plant walk IWnS

Flood Evaluation iden 'cation and evaluation of
.Analysis - tloi) ropagatio.n paths

- Ilood n igating plant design feat es and operator actions
the sLIscell ;bility of SSCs in q flood area to the different types of
floods N/"

Quantification • identification offlo •k g-iltuced initiating events on the basis of a
structured and s - ematic pro -•ss
•estinia i on of' (oding initiating eNnt frequencies

* estimation (CDF for chosen floo - quences
• modific ion of the Level I models to count for flooding effects

inch Mng uncertainties

internal Fire Anals.

Screening Analysis / / fire areas are identified and addressed that' can resu significant accii
'sequences •

* all credited mitigating components and their cables in eac ire area are
identified.

• screening criteria are defined andjustified 1.

* necessary walktdowns are performed to confirm the screening deci ns
* screening process and results are documented
* uriscreened events areas are subjected to appropriate level of evaluation

(nci iding detailed fire PRA evaluations as described below)
II
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Ar "s of Analysis ] Technical Characteristics and Attributes*

Initiati i Analysis f fire scenarios in each unscreened area are addressed that can result in a-

significant accident sequenceAD r, AAATA)O.6

............ N•bases are provided for screen iig fire initiators

Damage Analysis * damage to significant contributors (i.e.. components) is a essed;
N considers al.l potential component failure modes /

all potentially significant contributors (i.e., damage j-chanisms) are
identified and addressed; damage criteria are speci Kd

• alysis addresses scenario-specific factors atfet ing fire growth,
su ression, and component damage 

p

* modc s and data are consistent with experie c from actual fire experience
as wvellI exp~eriments

° includes e taluation of propagation of ti and fire efects (e.g., smoke)
\betwecen fire *onpartnients

Plant Response - fire-induced init ting events that an result in significant accident
Analysis sequences are addi.ssed so tla heir bases are included in the model

* inchludcs fire scenari6,tnpact on core da(mae mitigation and containment
systems, including fire-iid cod failures

• anahvsis reflects plant-s ific safe shutdown sLtategy
S poaedtial circnit intersaoi n hat can interfere with safe shutdown are
ouadd,'rngAnal/sisdessed

° hUcnrn reliability ngalysis add re defied an rescenario-specific

conecessany waldowns are performend

Quantification s. esth,,anon alfsre CDis or chosen firepa enariost
" identihfic a nasi aresof uncertainty d their impact on the results

•rag' u.tny A siit esties aree kei assfr s ptiognic on the CD S s
. all arcg cnduced to -ade aplantct -unie cnreproduiible

Screening and extern ts (natdral and ean-made)thatay afect the site arec

/"•screening and bounding criteria are defined and result-. ar ,tOcumented

/ • ~necessary ,valkdowns are perf~ornmed"

,• .. .. •non-screened events are subjected to an appropriate level of e luations

Hazard An :sis'/ th~e hazard. analysis is site- and lplant-specific

•X th~e hazard analvsis addresses uncertainties X

Frg/ Analysis firagilityý estlimates are plant-specific for si-goificant contributors (i.e.. S '~s)

=/ :::~~~~-alkd°'wns; ar ;con°ductedto i°den tifyv Plan t" uni que condi tiorns, failure
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~ s o~f An aI y s is iTechnical Characteristics ard Atiributes*

Plant resp •e external event caused initiating events that can lead to significan re
analysis and damage and large early release sequences are included
quantification . external event related unique failures and failure mode e incorporated

equipment failures from other causes and human rs are included.
en necessary. human error data are mo to reflect unique

circun, ances related to the external cv under consideration
. unique asp.*sof conmuon causes, rrelations, and dependencies are

included

. the systems inodel ret s-built, as-operated plant conditions

. the integratioi tdication *ounts for the uncertainties in each of the
hius /r.faiiy yt oeig) n ia untitative results

U•. PA 2 W- N- such a )F andLERF
-otegrationquantification accounts for a endencies and

~'IZO orrelation - 'ifect the results:,Level ~Offsite C
j.I AIJO ;j.analysi).Vssessmnen( cdn invento, radi tive

.ELTh-- nmaterial inah.sis of tle radiZýatio eived by the expo

FA.. 'oF rAGni3J7 populationts v'ia dire' in irect pat wav, I of the mitig on of
these dors emergency respon.se action alculation o Ith e ts

ic release(')

hIn understanding the reosults from_14 9 PR-A. the difentinitiAtcs Rznd @peratinfg stoAtc need
to be eensidefed, in an in~tegraied. mwrncr. whcn xamnm the rcsul~ts. 4,1 -M4--i~but~fo
iinteqprztetin ft-e~he fesuhz afe disett.113d -1ati ~ 4'ble 4.

T.able 4. Stifflffflf 0ofýechnieai GhafffeietickS nd- .A1ributa4-0- &ar itrrttono ou

[Ele t Technical Characteristics and Attributte-

Interpretation idsn Lon of the key contributors to CDF: irnitia• vnts accident
of Results sequences. e- Jment failures and human er

identificat ion of e . urces of uncert i and their impact on the results
understanding of the inipa -cv assumptions on the CDF and theidentification of the ace' qu and their contributors

Letic 11a

Interpretation l lification of the contributors to containrment failure an suiting source

of Results terms
identification of key sources of uncertainty and their impact on the resu

7understanding of the inipact of the key assumptions on Level 2 results
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,A significapi agpuc t of 4he t, nelarctb~ of the4 12RA is ouetain h

Tableo 5. Su•amm ' cfTech:ical Charactericc and Attribute4 for rocvuent"aion

Elemen Technical Characteristics and Attributes

Traceability * the' documena I cient to, iependent peer reviews
and tthe dohunentati es he . final results, insights andkey
defensibility w . o uncertainties Sth

walkdown process and results are fully described

.L; rcoN-jiNENT6 rpV4Z•t• OjSZFCT7WJ 1.1o
4-4- PRA Development, Maintenance and Upgrade

The PRA results used to support an application are derived from a PRA model that
represents the as-built, as-operated plant to the extent needed to support the appli.cation.
Therefbre, a process for developing, maintaining and upgrading a PRA is established. This
process involves identitying and using plant information to develop the original PRA and to
modify the PRA. The process is performed such that the plant information identified and used in
the PRA reflects the as-buill, as-operated plant." The information sources include the applicable
design. operation, maintenance, and engineering characteristics 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 infor-mation with regard to plant procedures and practices
* plant test and maintenance procedures and practices

* engineering aspects of the plant design

Further, plant walkdowN-vos 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 fior the plant anrd other information
may only be gained by direct observations.

Table 6 de..i.... ta. .... 4d a0tribute 1 hatned to be included for the abo've
types of ination.

6 It is recognizedl that at the desigi: ceaitication orcornbreed operating licenme stige where the plant is not built or operated, the

term "as-built, as-px caled" is meain, to reflect the as-designed plant assuming opernlional conditions for the given design.
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-~Table 6. SafflniaA.o 4AttrHibutzzP_" Mid Caztrt forF Inf&rmAtkien'
Sattrees 44sd inl PRA~ Do;'zlenmcn

Attributes and Characteristics

" the safety functions required to maintain the plant in a safe stable state
prevent core or containmnent damage: aesal

*identiffication of those SSCs that are credited in the PRA to perfori he above
fiunctions:
*tfunctional relationships among the SSCs including both f ctionai and
abar !arc dependencies:,

tnfthe nor ait and emergency *configurations of the SSCs,

and
actotheeign, inop mation as eella isupolatio thePRAmodeiong ftepat

Operational * that information needed to r ect. h actual operating procedures and practices
used at the plant includli when andhw operators interface with plant
equipment as well as )w plant staff mo tor equipment operation and status, and

* that information na-dd to reflect the operag history of thle plant as well as any
events involvin significant human interaction.\

rMaintenance - that inforl, tion needed to reflect planmed and typic,ý unplanned tests and
mainte ice activities and their relationship to theisat I timing, and duration of
the -ailability of equipment, and

.)iorical in-fioaratioii re:lated to the maintenance practices anX~prience at the.
plant. "'e

Engineeringj/ - the design margins in the capabilities of the SSCs:
* operating environmental linmits of the equipment:
• expected thermial hydraulic plant response to different states of equipment \c

as for establishing success criteria); and
other engineering information needed to support the PRA modeling of the plant.

As a plant operates over time., its associated risk may change. TIhis change may occur
because of the following:

• The PRA model mav change due to improved methods or techniques.

Operating data may change the availability or reliability of the plant's structures, systemns
and components.

• Plant design or operation mi-ay change.

Therefore, to ensure that the PRA represents the risk of the current as-built and as-operated plant,,
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i7h. AIPC nor.Icon'~seg5 PRA, Ttancir4r cod~iPn the
the PRA needs to be maintained and upgraded over time. . .bl• 7 Pr;'"idyee the ,trib_.utes -.-d
characteristics of an acceptable process.

Mnincnacc nd pgrade

1racteristics and Attributes

• Monitor PRA inputs ollects new information
° Ensure cumulative impact of p [ es are considered
. Maintain configuration contro econ odes used in the PRA
• IdentifR when PR to be updated based on new ation or new

models! questools
* sre peer review is performed on PRA upgrades

2. CONSENSUS PRA STANDARDS AND INDUSTRY PRA PROGRAMS

One acceptable approach to demonstrate conformance with Regulatory Position I is to use
an industry consensus PRA standard or standards that address the scope of the PRA used in the
decision makingtAn alternative acceptable approach to using an industry consensus PRA. standard
is to use an indust.ry-developed peer review program. i ,n detopu. ,, rnt•rnvl evet P

S t~-~ a~ c d4g vg.ec /. hrn .jc Sectldo .2.1 Consensus PRA Standatrds

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 p-,-vides an
acceptable set of principles and objectives that. were established and used by ASMý Principle 3
recognizes that the various parts of a PRA can be, and are generally, performed to different
"capabilities." The difflerent capabilities are distinguished by three attributes. That is, in
developing the various moq.dels in the PRA, the degree to which: Eri•& UMr -R coyrrNqr OW

1 ai Or- .E.C!7/0,V/. 3 AMD) TA-94S 6 A'D7."
(1) the scope and level of detail that reflects the plant design, operation and maintenance may

varf.

(2) plant-specific inibrmation versus generic iifformation is used such that the as-built and as-
operated plant is addressed.

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

It 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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Table g Principles and Objectives of a Standard

S"The PRa standard provides well-defined criteria against which the strengths and weaknesses of the PRA
may be judged so that decision makers can determine the degree of reliance that can be placed on the
PRA results of interest.

2. The standard is Ibased on current good practices( ° as reflected in publicly available documents.
The need for the documentation to he publicly available follows from the fact that the standard maybe
used to suppxort safety decisions.

3. To facilitate the use of the standard for a wide range of applications, categories 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, identif one or more acceptable methods.

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

of the stanhdard 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

Methods are used in lieu of those identified in the slandard, the methtods used are adequate to meet the
requirements of the standard-

- assesses the significance of the results and insights gained lfom the PRA of not meeting the technical
requiremerds in the stattdard;

- highlights key femphasis added] assumptions that may significantly ]emphasis removed] impact the
results and provides an assessment of the reasonableness o" the assumptions:

- is flexible and accominodates alternative peer review approaches; and
- includes a peer review team that is composed of members who are knowledgeable in the technical

elements of a PRA, are familiar with the pliant design and operation, and are independent with no
contlicts of interest that may iqfluence the outcome of the peer review Ithis clause was not in the
ASME definition).

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-
operated plant.

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

Note: Current good practices are those practices that are general ly accepted throughout the industry and have shown
to be technically acceptable in documented analyses or engineering assessments. INo definition was provided for
these terms by ASME.J]

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. l, the requirements in the standard will need to be met. As a general rule, a
requirement of a standard is met when it is demonstrated that there is clear evidence of an intent to
meet the requirement. )Jete A-4t Prriepla " •F -r61e 9 rerores; a pee rew w proeas be
I Y~ c 4e '4's C? Z Ar e-em C+ lsseSS,,m ±R.2t 0A-e treAnte-4 r ,jreleots of-e ý*tmP7lr

,q,- Iý e-t. -C-e ý ctja :9 ,?.1.200-23
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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 systems modeled, and certain of the data
requirements apply to all parameters for which estimates are provided. If amrong these systems or

h4eme2 ýparameter estimates there are a few examples a specific requirement has not been met, it is not
necessarily 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, there is a
systematic failure to address the requirement, e.g., component boundaries have not been defined
anywhere, 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 in 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 I and limited Level 2 (LERF) for faill-power operation and internal events
(excluding internal fires). The staff" regulator positionregarding 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
staffs 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 future updates to this regulatory guide to address
PRA standards for other risk contributors, such as accidents caused by external hazards o intemal
fireor caused during the low-power and shutdown modes of operation.

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 identifV 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 industry-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 is provided in Appendices A and B, respectively, to this regulatory guide. 'W'hen. the staff'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 criteria are consistent with the established standards, as endorsed
by the NRC. NEI-00-02 provides separate criteria for a peer review of a Level I/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 (i.e., ASME PRA standard and Appendix A to this guide) and its peer
review criteria. The staif position on this guidance (referred to as the "Licensee Sel-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 perfon-ned using NEI-00-
02 can be used to demonstrate that the PRA is adequate to support a risk-informed application
(with regard to a Level i/LERF PRA for full-power for internal events (excluding im e1•eAofloe
4u44 fires and external events). A :cOi 3 •os FLOAW o ,7 VIA1 ,W sH-ýnS~ 7j

If a peer review process is used to demonstrate conformance with Regulatory Position 1, an
acceptable, peer review approach is one that is performed by qualified 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 detennine 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, includi~ng 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.

T[he peer review process includes a documented procedure used to direct the team in
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 from 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 to reflect changes in plant design, operation, or experience. Consequently, over time,
additional peer review may be needed (see Regulatory Position t-_").

Documentation provides the necessary information such that the peer review process and

1.200-25



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 teclhical element and the PRA update process are described, including the areas in which
the PRA does not meet or exceed the desired characteristics and attributes used in the review
process. TIbis 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.

3Table d provides a sunmaiy of the characteristics and attributes of a peer rei~ew.

Tablet.1 Sumnmar of the Characteristics and Attributes of a Peer Review

Element Characteristics and Attributes
................. • , . tnen•w.-Fu I . . ...

Team * independent with no confflicts of interest
Qualifications • collectively represent expertise in all the technical elements of a PRA including

integration

[Aonz) o expertise in the technical element assigned to review
• knowledge of the plant design and operation
. knowledge of the peer review process

Peer Review * uses documented process
Process - uses as a basis for review a set of desired PRA characteristics and attributes

- uses a min~imum list of review topics to ensure coverage, consistency, and
unI formitv

* 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 teclhical 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 leam qualifications
• describes the peer review process
. documents where PRA does not meet desired characteristics and attributes
- assesses and documents significance of deficiencies
SofLfoqrigeS scopee f revIw

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

This section of the regulaton, guide addresses the third purpose identified above, namely,
to provide guidance to licensees on. an approach, acceptable to the NRC staff 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 identift- the specific PRA results to suppori the
decision making and the analysis needed to provide those results. The parts of the PRA to support
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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 internal floodig, which qc not con crod-
i ,N : , 00 ,ii). N either addresses extern al (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 is 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.

For the first, assurance that the parts of the PRA used in the application have been
perfoN in a technically correct mariner implies that (1) the PRA model, or those par,, 'the
model requi supporit the application, represents the as-built and as-operated t, which, in
tum, implies that t RA is up to date and reflects the current design and rating practices, (2)
the PRA logic model has -ie developed in a manner consistent with' ustry good practice (see
ootnote) and that a !ectly reflects the dependen" of systems and components on

one another an on operator actiosn: (3) the probabilV , and frequencies used are estimated
11 jIJJ 1-2 consistently with the definitions of the corr ondi.. vents ofthe logic model.

&.AW1 For the second, the current stat the art tn. P . echnology is that there are issues for
Da4E.TED which there is no consensus on in s of analysis. Fther aPRAs are models. and in that

sense the developers of tho odels rely on cetrtain aro atein, make the models tractable

pand on de rtign ,a nd coni srtio n a ndd rre es ens u c rtai ntieseras t ing pra ticels t c isse s e T his e tis t

recognized in atory Guide .1'4 hc ie udneo o oades ucranis
In accord e with that guidance, the impact of these assumnptions and approximation th

rsu ppo fitr estt the appli a fo.Ti s deon n estrtio n a be achiersdt hrod. R r i te ac l nt a

F IR ? *cl qq I (Ci~I3LaJ AV,&
3.3.1. Assessm ent that the PRA M odel is Technically Co rrect Ch ange thAtI-'"L it tou"OA fTe

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 tec.cally correct as discussed
above.

The licensee Is to dlemonstrate that the model is uip 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 PRLA standards and industry PRA programns that provide guidance
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on ithe perfobrance of, or reviews of PRAs are addressed individually in the appendices to this
regulatory guide. These appendices document the staffs regulatory position on each of these
standards or programs.

When the issues raised by the staff are taken into account, the standard or program in
question may be interpreted to be adequate fbr 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 PtRAt will not be
necessary. When deviations ftom these documents exist, the applicant must demonstrate either
that its approach is equivalent or that the influence on the results used in the application are such
that no changes occur in the significant accident sequences or contributors-

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 is some freedom on how to model certain phenomena or processes in the PRA;
different analysts ma- msake different assumptions and still be consistent with the requirements of
the standard or the assumptions may be acceptable tunder 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. For 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 .idnti 'sensitivity studies as input to the decision making associated with the application. Each
of the documents addressed in 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 turn provides a basis for
the sensitivity studies. It) ,4duh,4 N-tar, qki Cie I. 17. jijv.e j•,tak ea e or?0 h(,ow" -R(rec

4. DOCUMENTATION TO SUPPORT A REGULATORY SUBMITTAL Ths -I F PAqp )_j.7

The licensee develops documentation of the PRA model and the analyses performed to e a)
support the risk-informed regulatory activity. This documentation comprises both archival (i.e.,
available for audit) and submittal (i.e., submitted as part of the risk-informed request.)
documentation. The Formier may be required on an -as needed basis to facilitate the NRC staff's
review of the risk-intirmed submittal.

4.1 Archival Documentation

Archival documentation associated with the base PRA include the following:

* A detailed description of the process used to determine 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 in such a manner that it is clear why each requirement is considered to have
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been met. This can be done, for example, by providing a reference to the appropriate
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 stfil" can comprehend, the bases supporting the results utsed in the application.
Regulatory Position 1.3 of this guide provides the attributes and characteristics of archival
documentation associated with the base PRA. The coiAU*Jez PRA 3t--'4•o 1 ,s etlro frovidd

CId CU Aeat aI-f ;LW4li for z~e. blse 1PiZ.'
A description of the process for maintenance and upgrade of the PRA. The history of the
maintenance and upgrade activities are maintained, and include the results of any peer
reviews that were performede.t& as a result of rnnt4enftn;-m; upgrade.

The archival documentation associated with a specific application is expected to include
enough information to demonstrate that the scope of the review of the base PRA is sufficient to
support the application. 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 results.

* The acceptance gtuidelines and method of comparison.

The scope of the risk assessment in terms of initiating events and operating modes
modeled,

The parts of the PRA required to provide the results needed to support comparison with the
acceptance guidelines.

4,2 Licensee Submittal Documentation

To demonstrate [hat the technical adequacy of the PRA used in an application is of
sufficient quality, the sialf 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 for the PRIA 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 tform of a sensitivity study that demonstrates the accident sequences or
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contributors significant 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
met, the licensee is to provide ajustification of why it is 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 (remained the same).

A summary of tie 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 regulator guides)

Identification 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 information to the NRC staff in their
determination of" wdether the use of these assumptions and approximations is either
appropriate for the application, or whether sensitivit studies performed to support the
decision are appropriate.

A discussion of the resolution of the peer review or self- assessment findings and
observations that are applicable to the parts of the PR.A 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
(remained the same) by the particular issue.

o 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
confbrm toc44ever capability categories or grade, .if they lead to limitations on the
implementation ofthlle licensing change. a-lower 'U4df*4r74re o i

. . ....... ., 
o e ,,I, 4 ,,r g,, re
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APPENDIX A

NRC REGULATORY POSITION ON ASME PRA STANDARD

INTRODUCTION

ASMfE 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 describes
a method for applying 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. Regulatory Position 3 of this regulatory guide. The staffs position on each
requirement (referred to iL the standard as a requirement, a high-level requirement, or a supporting
requirement) in , Ais categorized as "no objection." "no objection Iwith
clarification," or "no objection subject to the following qualification," and defined as follows:

"-'-- o -objetion: the slaff has no objection to the reqtdren:ient.

" No objection with .arification: the staffhas no objection to the requirement. However,
certain requirements. as written, are either unclear or ambiguous, and therefore the staff has
provided its underst uading of these requirements.

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

Table A-I provides the staffs position on each requirement in ASME RA-S-2002, ASME RA-
Sa-2003 and ASME. RA-Sb-2005. A discussion of the staffs concern (issue) and the staff
proposed resolution is provided. In the proposed staff resolution, the staff clarification or
qualification to the requirement is indicated either in. bolded text (ie, bold) or strikeout text (i.e.,
st-rikeout): 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-] Staff" Position on. ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

IndexNo Issuc Position Resolution

Global --.-

- Use of(jie reces, the various Clarification For.evervreferen•e.:

rfeIreccs.sm ecneral may be; No staff position is provided on this reference. The staff
acceptable, h.,iwever. there may be neither approves or disapproves of inforniation,
aspectý 11h3at aZe not applicable or contained in the referenced document.

not acceptable ! .........

Chapter I

1.200-34



Table A-I Staff Position on ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No Issue Position Resolution

1.1 The standard is only for current Clarification This Standard sets forth requirements fbr
'generation LWRs,, thel Probabilistic Risk Assessments (PRAs) used to
requirements may not be support risk-informed decisions for current
sufficient or adequate for other conmmercial light watei reactor nuclear tx)wer plants,
types of reactors and prescribes a method for applying these

requirements for specific applications (additional or
re'vised requirements may be needed for other reactor
desigins).

1.2 - 1.7 No objection

...... .... ..... . ........

2.1 - ----- Noobjection --------

Core damage The use of the term '"a large Clarification core damage: .... involving a large fraction of the core
fraction of the core" should be (i.e., sufficient, if released from containment, has
consistent with the definition the potential to cause offsite health effects) is
of "large" used in the LERF anticipated.
definition.

Extremely A frequency cutoff should be Clarification extremely rare event: one that would not be expected
rare event provided as part of this to occur even once throughout the world nuclear

definition. I industry over many years (e.g., < IE-6/yr).

Internal event Internal fire is an internal and Qualification interizal eyvent: .... By convention, loss ofoffsite power
not an external event is considered to be an internal event, an i

I~ ~ ~ ~- ztiSwidel Cd i( L, al~a. Ms ,tMdiIl CVCX-Lt.

PRA upgrade See issue discussed. on Clarification PRA upgrade. The incorporation into a PRA model
definition of Accident of a new methodlology or si..fi.an .changes in scope
sequence, dominant or capability that have the potential to impact the

significant sequences. This could...

Rare event A frequency cutoff should be Clarification rare event: one that miglht be expected to occur only a
provided as part of this few times throughout the world nuclear industry over
definition. many years (e.g., <lE-4lyr).

Reactor-year This term references the wrong Clarification reactor year: a calender year in the operating life of
footnote and could more oine reactor, regardless of power level. See Note- 3
accurately reference the right m Table 4.5.1-2 (c).
table in Section 4.5

Reactor- This term references the wrong Clarificatin ..... See Note ` 3 in Table 4. 5. 1-2 (c).
operating- footnote and could more
state-year accurately reference the right

table in Section 4.5

1.200-35



Table A-I Staff' Position on ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No Issue Position Resolution

D A -E I th ru 1--------------- N o objection ........... . ...........
DA-E3

4.5.7 - IF

4.5.7.1 No objection ..- -- -----------............

Table 4.5.7-1 j---------------- No objection j ----

Tables 4.5.7-21a) thni 4.5 17., (f)

IF-Al thru ------------------- No objection ------------ ...........-- - -

IF-A4

IF-BtI The 1i:,l okf flomd systems should Clarification For each flood area....INCLUDE:
Ne CN p.macd lo include fire
protectam systems. (a) equipment (e.g., piping, valves, pumps) located in

the area that are connected to fluid systems (e.g-.,
circulating xwater system. service water system,...fire
protection system...

IF-B la thro --- ...... No objection ----- -----
IF-F32

IF-B3 It I IS sectSý,rv to .consider a Clarification (b) range of flow rates tf water
ratogu o!" Oot, rates, for

ideat:i'.kd tlo,,ding sources,
each havmvi [ ,i unique trequencly
o LoCi.curC1., xl.or Fl aarrple,
sniall tk.t, that ordy cause
spra, a:zc rn:re likely ihan large
leaks; tlU;1 ueay cause equipment
submergcn cc.

IF-F33a -...-.-------.... No objection --

Not,,=: IF-134 was deleted in
Addendun1 B

IF-C1 For acen giood source, there Clarification For each defined flood area and each flood source,

may 'X:t mLttipie propagation IDENTIFY the propagation paths from the flood
paoftscnnd areas of source area to its the areas of accumulation.

IF-C2 thru - No objection------------ ---

IF-C2b
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Table A-I Staff Position on ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No Issue T Position Resolution

LE-B1 thru No objection

LE-B3

LE-C I The SR for Capability Clarification NUREG/CR-6595, Appendix A provides a
Category II contains the discussion and examples mi accept;bleJk defiA of
statement: "NUREG/CR-6595. LERF source terms.
Appendix A provides an
acceptable definition of LE RF
source terms.' In fact, the
Appendix contains three
, possible definitions of LERF.

LE-C2a thru No objection ---------.............----
LE-C10(

LE-DI thru No objection
LE-136

LE-E l thru - No objection --

I.E-E4 I
LE-FIa thru ------ ---------- No objection -------------- -----.... ....
LE-F3

L E -G I thr ------ .. ------- N o o bjection ..........................
LE-06

I5.1 No o jetin ..........
5.2~~ ~~~~~~ ~~~~ ................... .. ... ... . .. . .. .

5.2 ----- Noojln--------- N betol------------- ----- --------

5. 33 ------ No objection

5.4 See issue discussed on Clarification 2•I : ... Changes that would impact risk-inrformed
definition of Accident decisions should be piior iizcd to enseait the ii
sequence, dominant ,,,i Jaat n incorporated as soon as

practical."

5.5, 5.6 ---- No objection - --------------------- -

5.7 No objection ----.. ....----------------

5.8 (a)-(d) - No objection ---.-................---

5.8 (e) It is unclear -what is to be Clarification "(e) record of the performance and results of the
documented from the peer appropriated PRA reviews (consistent with the
review. requirements of Section 6.6)"

5.8 (f), 5. 8(g) I No objection
- J. ________________________________________________ it

g.•t PaA C 94, Add bnd -- eebomi h el A~tre
fle'ier0 'P(A a.,en~ee'r4,4Aitct

cio na-i' rqietwr f pur~ revi4ew.
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Table A-1 Staff Position on ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No Issue Position Resolution

6.5 n No objection .. .-.----

6.6

6.6.1 As xkTitten, It is not clear Clarification "(i) identification of the strengths and weaknesses
whether certain essential items that have a significant impact on the PRA
are included in the (k) assessment of the key assumptions
documentation requirements (I) an...........t of the .ap.b.lity, .. t...iF. .of
that are necessary to I-- Zl., (m,. ........ 'e .. ... ..... I
accomplish the goal of the peer
re-view,.

6.6.2 No objection ------------------------------
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APPENDIX B

NRC POSITION ON THE NEI PEER REVIEW PROCESS (NET 00-02)

INTRODIUCTI ON

The NEI Peer Review .Process is documented in NEI 00-02, Revision 1. It provides guidance
for the peer review of PRAs and the grading of the PRA subelements into one of four capability
categorie.Thidocueincludes the NEI subtler criteria. which provides the criteria for assigning

DO a grade to each PRA subelement. The NEI subtier criteria for a Grade 3 PRA have been compared
by NEI to the requirements in the ASME PRA standard (ASME RA-Sb-2005) listed for a Capability
Category 11 PRA. A comparison of the criteria for other grades/categories of PRAs was not
perforned 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
PR.A standard requirements are not addressed in the NEI Grade 3 PRA subtier criteria. Thus, NElI
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 applications. This self-
assessmentguidace is also included in NEI 00-02. Revision l.

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

" No obiection: the staff has no objection to the requirermen.

" No objection with clarification: the staff 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 subjiect to the followin _qualification: the staff has a technical concern with the
requirement and has provided a qualification to resolve the concern.

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

NRC POSITION ON NEl 00-02

Table B-i provides the NRC position on the NEl Peer Review Process documented in NEI 00-
02, Revision 1. The stated positions are based. on the historical use of NET 00-02 and on the
performance of a selfassessment to address those requirements in the ASME PRA standard and
Addendurns A and B (ASME RA-S-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005) that are
not included in the NEI subtler criteria.
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Table B-i. NRC Regulator, Position on NEI 00-02.

Report Regulatory Conunentary/Resolution
Section Position

Section2 PEER... .EWJ I' ..PROC .E

2.1 Objectives Clarification See comment for Section 1. 1.

2.2 Process Clarification The ASME PPRA- standard (with the stairs position provided in Appendix A of

Description this regulator3/ guide) can provide an adequate basis for a peer review of an at-
power, internal events PRA (including internal flooding) that would be
acceptable to the statl.7 Since the NEI subtier criteria do not address all of the

requirements in the ASME PIRA 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 NE1 subtier criteria (identified for a Grade 3 PRA in
Table B-3) need to be addressed in the NEI self-assessnment process as endorsed

by the staff in this appendix.

Steps 4, 7, & 8 Clarification See previous commirnent.

2.3 PRA, Peer Clarification The peer reviewer qualifications do not appear to be consistent with the following

Review Team, 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 tbr each person to have knowledge of the specific methods, codes,

and approaches used in the PIZA 41emelqt Psrinled -For rMvlew
The NEi self-assessment process needs to address the peer reviewer
qualifications with regard to these ftctors.

2. 4 and 2.5 No objection

ýSelctionl 3 PRA PEER REVVtEW PROCES EP~t MME Wj&AND .......... ..

3.1 N o objection -------------------------------------

3.2 Criteria Clarification See comment for Section 1. 1.
and
3.3 Grading

3.3 Grading. Clarification The NEH peer review process grades each PRA element from I to 4, while the
ASME PRA standard uses Capability Categories I, II, and II. The staff
interpretation of Grades 2, 3, and 4 is that, they correspond broadly to Capability

Categories 1, IT, and II respectively. This statement is not meant to imply that th(

supporting requirements, for example, for Category I are equally addressed by
Grade 2 of NEI-00-02. The review of'the supporting requirernent for Category II
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 I and Grade 2. A comparison between the other grades mad 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 NE. 00-02.

Report Regulatory ComnnentarynResolution
Section Position

Appendix C GUIDANCEK FOR TITEýPEER REVIW TE Am....

C. I Purpose N o objection -------- ----------------- -- ......

C.2 Peer N o objection ------------.-.-----------... ....

Review Tearn
Mode of
Operation

C.3 Clarification See comment for Section 4.1.
Recoenracided
Approach to
Completing the
Review

C.4 Grading Clarification See the two comments on Section 3.3.
/Qualificatwo

C.5 Peer No objection --------.-......
Review Team
Good Practice
List

C.6 Output Qualification See the comments on Section 4. 1.

C. 7 Forms Clarification The staf! does not agree with the use of an overall PRA element grade
, (documented in Tables C.7-5 & C.7-6) in the assessment of a 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-S-2002. ASME RA-
Sa-2003, and ASME RA-Sb-2005) 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 DI of NEl 00-02, Revision 1. The staff's position on specific aspects of this process use
the categories provided in Section B. 2 of this regulatory guide.

11--7 giA-J-C No-i Cliý5iiz VVIi;'S "S"cm,'4 C 2 I'4AEni'7l TO f2~r-! r LE f2-'2 .

'The NEI companison between NEI 00-02 criteria and the AS.ME requirements utilized the original standard as modified by
subsequenm Addendums (A and 13).
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Table B-2. NRC Regulatory Position on NEI Self-Assessment Process.

Report Regulatory Commentary/Resolution
Section Position

2 Clarificatwon Certain ASME PRA standard requirements, although not explicitly listed in
the NEI subtier criteria, may generally be included as good PRA practice.
Credit may be taken for rneeting these ASME. requirements subject to
confirmation in the self-asses.nment that the requirements were in fact
addressed by the peer review. Table 13-4 identifies the ASME PRA
standard requirements not explicitly addressed in the NEI subtier criteria
that the staff believes needs to bye addressed in the NEI self-assessment
process.

3 Clarificaio.n:, f The staff takes exception to the statement that NEI 00-02 Appendix D2 "is a
comptarison of ihe peer review process to the ASME P zA t standard
Addendum B. as endorsed/inodtfied by NRC in RG 1.200." Since the NRC
comments on Addendum 13 were not published at the time NEI (0-02,
Revision I was generated, this statement is incorrect. The NEW. Self-
Assessment document should state -hat the "Industrv has reviewed and
compared the technical contenl:t of the peer review process and the ASME -

PIA Standard (ASN4-.-A-S.-2"03) as endorsed/im(oified by the NRC and
updated by Addendumn B of1 the .ASME' Standard." The self-assessment
process should consider the ciarti cations and qualifications on Addendum
13 that will be provided Appendix A oflRO 1.2010, Revision 1.

Self Assessment No objection
Process
Attributes

Overall Peer No objectio--
Review Process
and Decision

1. thru 6. No objecoon - ..............

7.a Clarifieau-.t 1 For the PRA subelements assigned a grade other than a G(rade 3 in the NEI
peer review (i.e.,. a 61rade t, 2, , o- 4)_. a sewl)-assessment of those PRA
subelements required for the application against the Capability Category
requirements (of the ASMl PR-A standard as qualified in Appendix A of
this regulatour guide) determined to be applicable for the application needs
to be peribrmed and documented. -

7.b thru 8. No objcc,., --------

9 Clarifi.ati.o. The list of items subject to a self'assessment action and documentation
.needs to always include those requirements whe-"re Yes" is listed in the
.,Addressed by NWI-' column and there are actions listed in the "Industry
Se-1r-AssessIrtent Acions" columm.

10. thru 13. N o object'ti -------------------------------------

1 .200-60)
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Table B-2. NRC Regulatory Position on NEI Self-Assessment Process.

Report Regtdatory Commentary/Resolution
Section Position

14 Clarification The staft's comments on which ASME PRA requirements need to be
addressed in the self assessment, and on the suggested actions (Appendix
D2 of NET 00-02, Rev. 1) are provided in Table B-3. In addition, the staffs
position on the ASME. PRA standard, as documented in Appendix A of this
regulatory guide, needs to be included in the self assessmrent of lhe PRA
subelements.

Tables B-3 and B-4 provide the staff position on. the NET comparison of NEI 00-02 (including
the subtler criteria) to the ASME PRA standard Addendumt B and the self-assessment actions
provided in Appendix D2 of NEI 00-02, Revision 1.. The staffs 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 subtler
criteria are interpreted as "shall" being required.

Table B-3 provides the staff position of the "explanatory" table preceding the comparison and
sell. 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
TFake in Self Assessment Actions.

TEXT UTILrTY ACTIONS REGULATORY COMMENT/RESO)LUTION
I JPOSITION

YES and N 'ONE in None No objection --------------------------------------
Action column

YES and Review comment. It is Clarification A•s ,witten. no action may b, taken,
clarifications believed Peer Review Process which is in conflict with the actions
included i action addressed the requirements. specified in the table providing the
column Unless it is suspected a industry self assessment actions. It is

problem exists, no fuither assumed that the actions provided in
action required- that table wMll be taken-

PARTIAL Take action(s) specified in No Ojection
comments column

NO Take action(s) specified in No Objection ------------------------------------
comments column

In Table B-4, the 'NEI A"te~met" includes, for each supporting requirement' in the ASME

The NE! self-assessment process was; revised to address the requirements in Addendum B of lhe ASME, Standard.
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• 'T~~sG A,- t•= ... . . . I CA. .. 34L, "ZDD1?-:'SS J 13Y'••standard (ASMEASR), NE 1 s assessment if this SR is addressed in NU 00-02 (NEI 00-02).4it -i
addess-d im NE" 0 92 W"h4- where it is addressed is ideniefie4 (NEI 00-02 ELEMENTS), and
whether NEI recommends any self assessment by the licensee ( N DU STRY S ELF ASSESSMENT
ACTIONS). Table B-4 ako includes the staffs position. on the suggested industry self assessment

action (REGULATORY P OS ITI ON).

Table B-4. N RC Regulatory Position on Industry Self Assessment Actions.

NEI ASSESSMENT

ASME ADDRESSED APPLICABLE INDUSTRY SELF REGULATORY

STD SRR. BY NEI 00-02 ASSESSMIENT ACTIONS POSITION

NEI 00-02? 1 ELEMENTS

1NITIA.TING: EVEN1S___________
IE-A1 Yes H- I11-8, IE-9. Norl No objection

S!F,"- I0

IE-A2 Yes IF-i, 117-7. !E-9. Corfirni that the initiators No objection; the definition of
I 1-F*- 10 (ilcludin" human.-in1duced active component provided in

initNIras, arid steLini the Addendum B of the ASME
generator tube rupture standard needs to be used when
(1 WR') wre inchided. veritf-ing ISLOCAs were
T1his cain be. done by either nmodeled; lE-7 is the applicable
citing •eer review NFI 00-02 element.

[ d~ioct,.'nienta tiutue/cn c h.isions

or ex, nples froin -,our! modiel.

docurneitati olcon "'iUSIOn11S
Or oW1xarples lro ur \uii"

modei. NEI 0-02 does,. not
ex piiciltly men tion himan.-

induced initiators hut in
practice peer revie,, have

i ;addressed lh is.

IE-A3 Yes I1-1. 1E-9 None No objection; IE-8 is the
_ _ _applicable NEI 00-02 element.

IE-A3aW' Yes iI [ --9 None No objection; 1F-8 Is the
_ _applicable NEI 00-02 element.

IE-A4 Partial F-5, [E-7. [[-9. Check 1or injiatioai eventis No objection, IE-]10 is the
II " that can Ihe CiIused hy a train applicable NEI 00-02 element.

failure as well as o :system
i fail are.

IE-A4a"° Partial 5 IE-7, TE-9, Check fbr initiatinla events No objection
1[L-10 that canl be caused bv

I[ malliile failures, if the
equipment failures result

tiront a comunion causeo! '~ tr i [ rlt "o tl.i ne s..uuico
_________________________ ___________ aliganments. _____________________

I~~~' - -, e
l~n q~,7 4 A 1 ~fObLVf~('01 lIe t'04 0f bAle Xrc1kr*, Sel A jepo,,ewl Aell-ass el ~t

~C) F~tG Ar~bPPFIr C zLl hlJter~e -~ ~ e ijt (andjrel4e ý I-f /10 sel4Z

4ielhw s.7:-o IEf' 9i:-4,eOle 'st3 reeetIIV4a --r; efelsrm i h

4 It /i*e.j, rt-Jy1rdk ~C~f0 - % Jk ~~c will cfeteei~it~-
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Table B-4. NRC Regulatory Position on Industry SelIfAssessment Actions.

NEI ASSESSMENT

ASME ADDRESSED APPLICABLE INDUSTRY SELF REGULATORY
STD SR BY NET 00-02 ASSESSMENT ACTIONS POSITION

NEI 00-02? [ ELEMENTS
IF-E3aO') No Usethe ASR,,1E standard for No objection

Irequirements. NEI 00-02
doe:s not address thisI __________________supporting requirement. _______________________

JF-E4 No j .se (be ASNIE standard tbr No objection
requir nenits. NE! 00-02
does not address thi(s
_so.ppoitnmg requirement.

IF-E5 N o Use the ASMIE stanrdard for No objection
I rceqoir,..nents. NL'J 00-012

,1~:-ow; nolt address hIis
Ssupporting requiremeni.

IF-E5a(f) No .se the ASME-L standard 6ir No objectionI rrqun rnmnis. NE:t 00-02

does not address this.
_____ __ uppo.'r t~inig reduirenent. ..

IF-lE6a ] No Use the ASNMI standard [or No objection
re'quiu-enlmts. NE! t.)2oet-02

IF-ib[ __does iot address thi-W-E~al:' N [ Jsuppor-ting requirement.

-dse thie ASME ntaidaMb Tfr
Sro 5NT I 0-0-2, No objection

Jkx.. not address this:.
_____.__ ~supporting riqng iir

IFW No sie the ASME statdaid r No eoi ~ ~it.,quirtrnenis- NN!(00 No objection

I dlos vot,. address P•,

_ spp' rting requirlenikil.

IF-E7 No " ise the ASME standard. tor No objection
qurc"tm'eis. NEI 004)

Ii ] ~does n,.,.t address this

u ,;qporting requlreilecni .......___________________
IF-E8). No Ce ", Asac h SN., standard for No objection

I requtireents. NEI 00-.02
doe- not address this

F-, It No Ji.s the ASN4E standard 'or No objection
irquirements. NF'l 10-02 ,
Idoes not address this

i : pio .tin? reqluirement. ___________________________
TF-F2(7) No .ie the ASME standard I76r No objection

Srequirenments. NE!I 00-0(2
I :J t d5 slno. address~l 1h..

•FW N. 0 ;Use 'he AS.fE standard tor No objection
:• .[ re~iquireintuts. N It00

does not address this
- _______ f!__ .supporting requir menn_,.

QUANTWIFCATION ANAIYSJS ..___ _____._________ ._.____..r""

L), NSF7 pAq-r
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Table B-4. NRC Regulatory Position on Industry Self Assessment Actions.

NEI ASSESSMENT

ASME ADDRESSED APPLICABLE MND USTRY SELF POSITON

STDSR BY NEI 00-02 ASSESSMEN'T ACTIONS POSITION
NEI 00I-02? ELEMENTS

QU-F4(2 ' No .QU-27, QU- Use.the ASME standard No objection
m'28, QU-32 for requirements at the

time of doing an
application. NEI 00-02
does uot address this

.supporting requirement.
QU-F5V2  No Use the ASME standard No objection

fbr requirements at the

time of doing an
applicatio. NEI 00-0)2
does niot;taddress this

.. supporting, requir cment.
QU-F6('•' No .Use the ASME standard No objection

for requirements at the
time of -dol.1 aW1
application. NEI 00-02
does not address this

- ___________________ supportin g requirement. ,_____________________

.LERF.ANA:LY"SI1S.:
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NRCREP - Comments on Draft Regulatory Guide DG-1161

From:
Date:
Subject:

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

October 19, 2006 -C/ /t= 7

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 Determifim the Technii-al Adequacy,
of Probabilistic Risk Assessment Results for Risk-Informed Activities," (71 Federal Register 54530,
September 15, 2006)

The Nuclear Energy Institute (NEI)- 1- offers the following comments on the subject Federal Register notice, which
solicited public comments on draft revision I to NRC Regulatory Guide 1.200 (DG-1 161). 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

l 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)1 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 implementation 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 I 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 describing 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 is 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

2



U. S. Nuclear Regulatory Commission
October 19, 2006
Page 3

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
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.

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-I (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.

3) 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.

3
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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

4



Enclosure

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 is 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-I (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
is 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 is 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.

2



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 This clarification is not necessary and could be

current 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 Added parenthetic Clarification is not acceptable. A fairly small
damage phrase 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 Parenthetic example Clarification is not acceptable and unnecessary.
rare event (1E-6/yr) Referencing world reactors adds confusion to a

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

Internal Deleted internal fire Unacceptable unless the text of the Standard is
event 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. See comment to Extremely Rare Event
(1E-4/yr)______________________ ____

3



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 is significant (e.g.,
economics).

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.

IE-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 is not acceptable to qualify it
here. Also appears ambiguous --does the "'" mean
'either-or" or "and?"

IE-A4a 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 is 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-Al 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 imply a
separate, documented step in the recovery process
increasing response time.

HR-G3 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
III because it is imbedded in the other items, e.g.,
"clarity of cues."

4.1



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 With the word removed the change appears to be a
"acceptable" 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 The Standard provides a combination of
requirement 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 is 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., is more like a checklist audit) and is
too prescriptive an instruction to be mandated for
use by a competent team of reviewers. There is
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 (k) Assessment of key assumptions is essentially
elements: (k) and (1). covered in item (g)

(1) 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
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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
identification and collection of plant-specific or industry data on repair time is

sufficiently addressed by other requirements.

DA-D8: A new requirement is not needed. Quantification is addressed in other
requirements, including DA-DI, 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-D8, 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 qualification should
be included only in Capability Category III.

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 is - what is 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.
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