November 30, 2006

MEMORANDUM TO: John D. Monninger, Deputy Director for
Probabilistic Risk and Applications
Division of Risk Assessment and Special Projects
Office of Nuclear Regulatory Research

FROM: Mary T. Drouin /RA/
Probabilistic Risk and Applications
Division of Risk Assessment and Special Projects
Office of Nuclear Regulatory Research

SUBJECT: STAFF RESPONSE TO PUBLIC COMMENTS ON DRAFT
GUIDE-1161 (REVISION 1 TO REGULATORY GUIDE 1.200,
‘AN APPROACH FOR DETERMINING THE TECHNICAL
ADEQUACY OF PROBABILISTIC RISK ASSESSMENT
RESULTS FOR RISK-INFORMED ACTIVITIES”)

Draft Guide (DG) 1161 was issued for public review and comment in September 2006. The
review period closed on October 14, 2006. Comments were received from the following
stakeholders:

. Nuclear Energy Institute (which also included formal comments for
PWR Owner’s group)

. BWR Owner’'s Group

. RBR Consultants, Inc.

. ASME Committee on Nuclear Risk Management

The comments from the stakeholder are grouped as follows:

. Comments that the staff is in agreement with, and the DG was revised
accordingly.

. Comments that are more observations and do not require any revision to the
DG.

. Comments that the staff is not in agreement with and no revision was made to
the DG.

. Comments that are format or of a technical edit nature, and where appropriate,

the DG was revised.

CONTACT: Mary T. Drouin, RES



J. Monninger -2-

301-415-6675
The enclosure provides all the stakeholder comments. A staff response is provided for each
comment. The staff response describes either (1) how the DG was revised for those comments
with staff agreement, or (2) why the DG was not revised for those comments with staff
disagreement or the staff did not believe a revision was needed.

Enclosure:
As stated
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M. Tschlitz
D. Harrison
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Staff’s Response to Public Comments on DG-1161 and SRP 19.1

Listed below are the comments (as actually written) that were submitted by stakeholders on
Draft Guide (DG-1161) and Standard Review Plan (SRP) 19.1 (Ref. 1). A staff response is
provided below to each individual stakeholder comment.

In the stakeholders comments and the associated staff response, the word “requirement” is
used. This term is used with regard to a consensus standard (e.g., ASME PRA standard) which
is written in terms of “requirements.” The use of this word is standards language (e.g., in a
standard, it states the standard “sets forth requirements”) and is not meant to imply a regulatory
requirement.

A.

1.

Comments from NEI (Ref. 2)

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.

Staff Response —

Comment is an observation with regard to the regulatory guide (RG), a revision to the
RG was not needed and no change was made to the RG. Implementation of the RG is
addressed in the staff’s plan for Phased Approach to PRA Quality (SECY-04-0118)."
(Ref. 3)

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:

'SECY-04-0118 is being updated with a revised schedule for the implementation of RG 1.200,
Revision 1.



2.3 PRA Peer Clarification  The peer reviewer qualifications do not appear to be consistent with the
Review Team following requirements specified in Section 6.2 of the ASME PRA
Standard:
. the need for familiarity with the plant design and operation
. the need for each person to have knowledge of the specific
areas they review
. the need for each person to have knowledge of the specific
methods, codes, and approaches used in the PRA
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 and Clarification =~ The NEI process uses “a set of checklists as a framework within which

Purpose to evaluate the scope, comprehensiveness, completeness, and fidelity
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-1 (the regulatory positions on Sections 1 through 5 and
Appendices A through C of the original NEI 00-02 process) be deleted. The staff need
not take a regulatory position on the original peer review process, other than to note that
it is acceptable for use in addressing Regulatory Guide 1.200, given the additional
actions provided in NEI 00-02 Appendix D (as endorsed by NRC). Following the
promulgation of Regulatory Guide 1.200, the original peer review process is not
expected to be used, as it is essentially superseded by the Regulatory Guide.

Staff Response —



The ASME standard requires (1) that a peer review process be developed and provides
criteria that the process needs to meet, and (2) states that NEI-00-02 provides an
acceptable peer review process. It is recognized that peer reviews were performed prior
to the development of the standard, and for those peer reviews, the staff objections are
not meant to be applied to previous reviews and the RG has been revised to clarify the
staff objection. However, there may be users of the standard who use the peer review
process in the future (since it is endorsed in the standard); therefore, a staff position on
the process is needed.

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.

Staff Response —

NEI submitted an updated version to NRC on November 15, 2006 (Ref. 4); the staff’'s
position in Appendix B to RG 1.200, Revision 1, is based on this NEI update.

Comments from PWR Owners (Ref. 5)

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.
Staff Response —

Comment is an observation with regard to the regulatory guide (RG), a revision to the
RG was not needed and no change was made to the RG. See staff response to
Comment #1.

The core damage frequency (CDF) definition provided in Section 1.1 matches the
clarification for the definition of CDF in Table A-1 (Appendix A). However, the large
early release frequency (LERF) in Section 1.1 does not match the definition in Chapter 2
of the ASME PRA Standard, and there is no clarification in Appendix A of DG-1161,



creating an inconsistency in the definitions.
Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.

Staff Response —

The staff has included a clarification in Appendix A for both “key assumption” and “key
source of uncertainty.” A “key” assumption or source of uncertainty for the base PRA is
independent of the application. This clarification has been added to RG 1.200 in Section
3.3.2 and the staff objection in Appendix A for the definitions in the standard.

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 permit
alternative methods in lieu of “satisfying” a specific requirement.

Staff Response —

The staff disagrees with the comment and no change was made to the RG. For a
baseline PRA, all the elements defining a technically acceptable PRA and their
associated attributes need to be met. Regulatory Position 1 provides the criteria for a
baseline PRA. Regulatory Position 3 recognizes that some parts of the PRA are not
needed for an application, and therefore, the criteria for those parts do not need to be
met. Further, the standard states that use of alternate methods is outside the scope of
the standard.

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.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.



10.

11.

12.

Staff Response —

The staff agrees that the staff position is not clear. The statement is not meant to imply
all interim results, only those needed to provide the necessary traceability of the final
results. Clarification has been added to the RG.

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.

Staff Response —
The staff agrees with the comment and the SRP was revised accordingly.

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.

Staff Response —

The staff disagrees with the comment. There are several places in the standard where
a reference is provided as an example for an acceptable means of meeting a
requirement. That is, if the reference is used, the associated requirement in the
standard is met. The staff has not reviewed every reference for its acceptability in
meeting the associated requirement in the standard. The staff position remains and no
change has been made to the RG.

Specific comments on Appendix A, Table A-1:

Section NRC Resolution Comment Staff Response
1.1 Addition of This clarification is not The staff disagrees with the
the word necessary and could be comment. The staff objection was
current limiting. The term current is meant to mean “operating” reactors,
ambiguous. Does it apply only the staff objection has been
to currently built and operating clarified. While parts of the
or include new plants of standard are applicable to other
virtually the same design? reactor designs or for a PRA at the
Other designs have been using design stage, all the requirements
parts of the standard. If NRC in the standard may not be
wants to limit its endorsement, applicable (I.e., sufficient or
this should be clarified in the adequate) and revisions may be
text of the Regulatory Guide. needed. This acknowledgment
needs to be in the standard. The
staff position remains. However,
clarification was added to clearly
state the staff position.
2.2
Core Added Clarification is not acceptable. The staff disagrees with the
damage parenthetic A fairly small release of fission comment. An explanation is

-7-




Section NRC Resolution Comment Staff Response
phrase products from the containment needed for the word “significant.”
could produce calculated The staff objection remains and no
offsite health effects of some change was made to the RG.
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 Clarification is not acceptable The staff agrees with the comment
rare event example and unnecessary. Referencing and the RG was revised
(1E-6/yr) world reactors adds confusion accordingly.
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 Unacceptable unless the text of The definition of an internal event
event internal fire the Standard is changed has changed over time.
because the text of 1.2 Historically, an internal event was
Applicability relies on the defined as an event internal to the
current definition. component boundary. The
definition has changed to be an
Furthermore, while the existing event internal to the plant
treatment may not make boundary. Further, the NRC has
common sense, NRC has not, historically, been consistent in
clearly, historically identified defining internal fire as either an
"internal fires" as "external internal or an external event.
events" - see IPEEE
(examination of external
events). Ultimately, it doesn't
matter where fires are
classified.
Rare event Parenthetic See comment to Extremely The staff agrees with the comment
example. Rare Event and the RG was revised
(1E-4/yr) accordingly.
3.6 Deletion of It appears that this is taken The staff agrees with the comment
the word from a reference document. If and the RG was revised
“safety” so, the word should be accordingly.
retained. Another reason for
retention is that other uses of
PRA exist where a component
is significant (e.g., economics).
4.3.3 Changing This is a qualification not a The staff has had this objection
“should” to clarification. The word “should” since the initial version of the
“shall” has appeared in all previous standard (see RG 1.200 Issued for

issues of the standard. Unless
this change was raised in
previous issues of the
Regulatory Guide, it is not
acceptable to qualify it here.

Trial Use). The staff position
remains and no change has been
made to the RG. See staff
response to Comment #66.




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

Section NRC Resolution Comment Staff Response

IE-A4 Added Should be considered a The staff has had this objection
words qualification and is a significant since the initial version of the
“down to change in the requirement. standard (see RG 1.200 Issued for
subsystem/ Unless this change was raised Trial Use). The staff disagrees
train level” in previous issues of the that the staff clarification is a

Regulatory Guide, it is not significant change. It defines what
acceptable to qualify it here. is meant by “system.” The staff
Also appears ambiguous -- clarification has been revised to
does the “/” mean “either-or” or remove the ambiguity associated
“and?” with 7.“

IE-Ada Addition of Not a clarification and adds to The staff disagrees with the
system scope of this SR. Unless this comment. |E-A4a is a new
alignments change was raised in previous requirement. The staff disagrees

issues of the Regulatory Guide, that it adds to the scope; it clarifies

it is not acceptable to qualify it what is meant by “system

here. alignment.: The staff position
remains and no change has been
made to the RG.

SY-A22 Added This clarification assumes that A new SR, DA-D8, needs to be
phrase a new SR DA-D8 will be added. added; see staff position on DA-D8.

SY-B15 Added Recommend clarifying the The staff agrees with the comment
containment clarification. Add to end “that and the RG was revised
venting or may occur prior to the onset of accordingly.
failure core damage.” There are very

few sequences that would
contribute to this category, but
it is possible.

HR-A1 Added Would be better to include The staff agrees with the comment
parenthetic inspection in series; it is not a and the RG was revised
“inspection” subset of testing or accordingly.

maintenance, i.e., “...... those
test, inspection, and
maintenance...... ?

HR-E2 Added Clarification not necessary. The staff disagrees with the
“diagnose” Skill of the craft to recover comment. The clarification is

obviously requires diagnosis. needed so that there is no

Do not see value in adding this ambiguity or confusion that the
since it could imply a separate, action is both diagnosis and
documented step in the recover. The staff position remains
recovery process increasing and no change has been made to
response time. the RG.

HR-G3 Added Not clear that the additions The staff disagrees with the
words help or limit the intent of the comment. The staff still believes

that the clarification is needed so
that there is no ambiguity that the
meaning of the cues is clearly
assessed. Other aspects such as
the man-machine interface are
dealt with in ltem #e The staff

-9-




Section NRC Resolution Comment Staff Response
redundant at least for position remains and no change
Categories Il and Ill because it has been made to the RG.
is imbedded in the other items,

e.g., “clarity of cues.”

QU-F2 Recommend clarifying the With regard to the comment
clarification. The resolution specific to the referenced staff
edits this SR to read, "the objection, the staff agrees and the
significant basic events RG has been changed accordingly.
causing accident sequences to The staff disagrees that non-
be non-significant”, but non- significant sequences will not have
significant sequences will not significant basis events (as defined
have significant basic events in the Standard). The definition
(as defined in the Standard). includes both a FV and RAW
This should be edited: "the measures to identify significant
equipment or human actions basis events.
that are the key factors causing
accident
sequences to be non-
significant."

LE-C1 Removal of With the word removed the The staff disagrees with the

word change appears to be a comment. NUREG/CR-6595

“acceptable” qualification. The deleted text provides a discussion and
contained an important examples of different definitions of
word, "acceptable." The LERF source terms. The staff
Standard needs to be clear objection remains and no change
here that NUREG/CR-6595 has been made to the RG.
"discussion and examples"
provide an acceptable
definition(s) of LERF
source terms.

Changes The Standard provides a The staff disagrees with the

6.3 guidance to combination of requirements comment. The list provided in the

requirement

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

standard is a high level list and is
not prescriptive. However, as
written in the standard, it is
completely open to the reviewer to
decide what to review (e.g., a peer
reviewer could decide not to review
any support system fault trees).
There needs to be minimal high
level list of the items (or topics) that
the peer reviewer must examine.
The peer reviewer has the flexibility
in determine how to review the
minimal list of topics (e.g., which
support systems) to review and the
level of detail to pursue. The staff
objection remains and no change
was made to the RG.

-10-




13.

14.

15.

Section NRC Resolution Comment Staff Response

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 (k) Assessment of key The staff agrees with the comments
documentati assumptions is essentially (i.e., on Item #k) and has revised
on covered in item (g) the RG accordingly.
elements: (I) The Standard does not
(k) and (1). 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 version of the
Standard or a previous NRC
recommendation

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.

Staff Response —

The staff does not agree that this topic is addressed in DA-C1, etc. Those SR do not
address data on repair. The staff objection remains and no change has been made to
the RG.

DA-D8: A new requirement is not needed. Quantification is addressed in other
requirements, including DA-D1, DA-D3, and DA-D4. An additional requirement would
be redundant. Note that requirement LE-C2b needs to be changed to delete the
reference to requirement DA-D8, as well as clarification for SY-A22 and DA-C14.

Staff Response —

The staff disagrees with the comment, the new requirement specifies the need for
accident sequence specific assessment of failure to repair. See staff response to
Comment #13 on 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 lll.

-11-



16.

17.

Staff Response —

The staff disagrees with the comment and believes that the potential for structural failure
from barrier unavailability is a current, good practice, not state-of-the-art. The staff
objection remains and no change was made to the RG.

Appendix B, NRC position on the NEI peer review process: 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.

Staff Response —

The staff disagrees with the comment. The original peer review is performed
independent of an application; it is a peer review of the base PRA against the standard.
The peer reviewer determines whether a supporting requirement is met or it is not met
regardless of the application;, however, for an application, the analyst will justify whether
a specific requirement is needed to support the decision. The peer review performed as
part of a PRA upgrade may take into consideration an application in determining the
significance of an HLR or an SR that has not been meet. The staff objection remains
and no change was made to the RG.

Comments from H. Specter (Ref. 6)
General comments

It is stated that CDF and LERF are surrogates for latent and early fatality risks,
respectively. This actually is not the case. There are core damage events, like the
accident at TAI, which do not have any substantial release, and therefore do not relate
to the latent fatality risk. More appropriate metrics would be the frequency of
containment failure or, better, the frequency at which substantial amounts of the
reactor's inventory of radioactive cesium is released to the environment. In general,
BARS have CDFs that are about an order of magnitude smaller than a typical PWR, but
their contribution to the latent fatality risk is about the same. Therefore CDFs alone do
not correlate with latent risks.

The situation with LERFs in some ways is even more out of place. The LERF criteria are
likely two orders of magnitude smaller than the LERF that would challenge the early
fatality safety goal. The delta LERFs that are part of Reg Guide 1.174 are perhaps three
orders of magnitude smaller than what which would challenge the early fatality safety
goal. It would be instructive if the NRC did an uncertainty analysis of PRA calculated
LERFs and then compared the width of the uncertainty band to the acceptable delta

-12-



18.

19.

LERFs in Reg. Guide 1.174. Calculated LERFs are subject to uncertainties stemming
from operator actions, initiating event frequencies, equipment performance data,
numerous assumptions, phenomenological data uncertainties, etc. If the basis for a
regulatory decision, such as to accept or reject a proposed change to the licensing basis
of an operating power plant, is based on a certain sized delta LERF, yet this delta LERF
itself is considerably smaller than the uncertainty in the base LERF value from which it is
a departure, then | believe, the whole regulatory decision making process is in need for
a review.

The whole regulatory process might be better served if the staff just said that it wants to
use two deterministic metrics as part of its overall sense of defense- in- depth: CDF and
cesium release to the environment frequency and just set aside any reference to safety
goals or LERF(see below).

Staff Response —

This comment is beyond RG 1.200. It is a comment on the Commission’s approved
policy of using CDF and LERF as risk surrogates to the Commission’s latent and early
fatality goals, respectively. As such, this comment is more of an observation and no
change has been made to the RG.

To be consistent with the definition of core damage frequency on page 7, the LERF
definition should start with " Large early release frequency is defined as the sum of the
frequencies of those accidents....."

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

The LERF concept traces back to the Early Fatality Safety Goal. If so, the use of the
term "early health effects" is too broad because it includes both early fatalities and early
injuries. There is no NRC early injury safety goal and any plant that met the early fatality
safety goal would easily meet a similar early injury safety goal, if one existed. For Reg,
Guide 1.200 purposes it is important not to use the words early health effects as this
would be inconsistent with the history of LERF and other regulatory policies.

There are many potential early injury consequences, some of which might require
hospitalization and many which do not. For example, there are whole body doses that
exceed 50 rem, the threshold for early injuries, that might require some form of medical
treatment within a year of exposure. There are also other lesser potential early health
effects, such a skin erythema, transepidermal skin effects, hypothyroidism from 200
rems or more of thyroid- H doses, thyroiditis, prodromal vomiting, diarrhea, and
pneumontis from a 500 rem or more lung dose. Not only are there many potential lesser
early health effects, they have different thresholds...some of which are controversial...,
different geographic ranges over which they might exist... are a function of the
emergency response that one assumes is taken, as well as the medical treatment
assumed. A further source of potential complexity is whether or not one takes the mean,
90%, 99% or peak consequence numbers in determining if a particular health effect has
a non-zero value. Opening the door to evaluations of early injuries as part of the
determination of the LERF could invite endless debate.
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So for both historical reasons and for practical implementation reasons the words in the
draft rev.1 should be narrowed to read "early fatality effects".

Staff Response —
See staff response to Comment #17.

A much larger concern is the difficulties with connecting large early releases to offsite
responses. If this is done then there is the possibility that much of the calculation of
LERFs will shift away from using PRA to determine plant characteristics to offsite
consequence analyses. If this occurs then the value of PRA in the regulatory decision
making process would be greatly diminished. For example, ongoing emergency planning
studies at the Indian Point site show that size and speed of the evacuating population
depends on whether or not the release of radioactive material starts at night or during
the weekend versus mid-day, mid- week. The night time and weekend population is
approximately two thirds of the mid- week population. Not only are fewer people at risk
at night or during the weekend, they would evacuate at higher speeds and their early
health consequences would be lower. There are also more night time and weekend
hours than weekday hours and this should be accounted for. Does the NRC want
calculations of LERF to be affected by assumptions of when a release occurs?

Similarly, the present definition of LERF makes reference to the ability of having an
effective evacuation in a particular time frame. However, under severe weather
conditions, such as snow storms, it might be advisable to shelter until the roads are
cleared and then evacuate. Sheltering, particularly accompanied by actions to reduce
inhalation doses, can be very effective. One can easily envision a shelter first, evacuate
later response that took longer but was more effective than a prompt evacuation into a
snow storm that was slower. There is no numerical or verbal definition of what
constitutes an effective evacuation. The choice of just an evacuation response in the
Reg. guide draft is too narrow and is inconsistent with ongoing emergency planning
analyses.

Consider also the situation where there are two identical plants, except that one sits on
a site that has essentially no one within one mile of the plant and the other plant has
people in this nearby area. As things stand now, one plant would have a different LERF
than another, even though they would be otherwise identical. Perhaps this is
appropriate, but it means that, in the extreme, low nearby population sites have near
zero LERFs independent of plant characteristics or their PRA results. Is this the
direction that Reg. Guide 1.200 should lead us to?

Even containment bypass events and loss of containment isolation events have issues
that are likely to surface if one goes forward with the present definition of LERF. For
example, some source term analyses of particular bypass events that have a pathway
through the auxiliary building give a factor of ten credit for source term (assumedly
radioactive iodine) reduction in that structure. | assume that this factor of ten is just due
to plateout phenomena. Since bypass events themselves, as well as containment
isolation events are, in general, quite rare, an additional factor of ten reduction in the
iodine would almost certainly make them risk insignificant. Some bypass and loss of
isolation sequences might trigger fire protection spray systems as the escaping steam
heats up confined areas. If the fire protection sprays are operating then the source
terms would be greatly reduced. Are such systems to be credited in a LERF calculation
and, if so, are these spray systems to be now considered safety systems, assuming that
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they were not so labeled already? Does the NRC staff really want to get into such
discussions with the nuclear industry? Personally, | would encourage such discussions.

Some of the issues that | have raised are not new to the regulatory process. In the past
extremely artificial offsite responses were assumed to overcome site -to- site
differences, such as assuming that someone stays at a prescribed location for a specific
period of time before taking a specific protective measure. Such artificial offsite
prescriptions can create more problems than they solve.

One of the more important observations to emerge from the ongoing Indian Point
emergency planning studies is that, even assuming a conditional large release
probability of 1.0, the early fatality risk is near zero for the country's most highly
populated site. This is because the consequences, i.e., the number of early fatalities,
are near zero. This very small value is principally due to the size and timing of the
source term and to offsite emergency actions. Clearly, if the early fatality consequences
at this most challenging site are near zero, then its LERF value would be extremely
small, likely too small to be an important regulatory tool.

Significant new analyses on emergency planning are now fairly mature and are
expected to be under discussion at the NRC over the next several months, including the
new emergency planning effort at the Indian Point site, NRC/Sandia emergency
planning studies and possibly other studies underway at NEI and EPRI. | suggest that
those staff members involved in the further development of Reg. Guide 1.200 track
these efforts closely so that the implications of advanced level three analyses on their
work are fully understood and well coordinated with the development of Reg. Guide
1.200.

Staff Response —
See staff response to Comment #17.

Another approach to defining LERF, also prescriptive but based on observations made
in the Indian Point emergency planning analysis, may be somewhat better in that it
avoids the potential debates on offsite responses and consequences. One might
consider all sequences that might release 5% or more of the core's radioactive iodine
into the environment within three hours after the initiation of events that might lead to a
core melt. The sum of all such sequences would be the LERF. This is not perfect either,
but it would restore the importance of PRA in the regulatory process in terms of
calculating the frequency of large early releases. It is also quite conservative in that near
zero early fatalities are being calculated at Indian Point for releases of 11% of the
reactor's inventory of iodine into the environment within two hours of the start of a core
melt sequence.

If this revised definition were accepted, then the definition might read as " The large
early release frequency is defined as the sum of the frequencies of those accidents that
result in the release of 5 percent or more of the reactor's inventory of iodine into the
environment within three hours of the initiation of a core melt sequence.”

Staff Response —

See staff response to Comment #17.
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23.

24.

25.

26.

Comments from ASME (Ref. 7)

Section 1: NRC proposed Clarification: No change. Potential users of the Standard may
wish to apply portions of it to other reactor types or advanced LWRs until such time as
more directly applicable PRA standards are available. Further, the proposed insertion of
the word “current” becomes problematic as the Standard is updated.

Staff Response —

The staff disagrees with the comment. See staff response to Comment #12 on 1.1.

The staff clarification indicates to potential users that the entire standard, as written, can
be used; however, since its focused is for operating light water reactors, the
requirements may not be sufficient or adequate for other than operating light-water
reactors. The user may need to revise and augment the standard, as appropriate for
these other reactors.

Section 2.2: Proposed changes to definition of Core Damage: ASME is generally not in
favor of the proposed change since it introduces Level 2 PRA considerations. However,
it was recommended that this clarification be considered during a future discussion by
the ASME CNRM.

Staff Response —

The staff disagrees with the comment. See staff response to Comment #12 on
definition of core damage.

Section 2.2: Proposed change to definition of Extremely Rare Event: proposed change
is acceptable (and should be incorporated into the Standard) if the example is changed
to be “/reactor-year” instead of “/yr”. Otherwise it is inconsistent with the requirements.

Staff Response —

The staff agrees with the comment, see staff response to Comment #12 on extremely
rare event.

Section 2.2: Proposed change (qualification) to definition of Internal Event: No change.
The existing wording reflects current common practice. The suggested change could be
viewed as implying an inconsistency in the existing version of the Standard.

Staff Response —
See staff response to Comment #12 on internal event definition.

Section 2.2: Proposed change to definition of PRA Upgrade: The suggested change
would be acceptable with the deletion of the words “have the potential to”. ASME
recommends revising the definition in the Standard to read: “The incorporation into a
PRA model of a new methodology, or changes in scope or capability that impact the
significant sequences. This could ..... ”. Additional clarification per the planned
Maintenance vs. Upgrade Guidance appendix to RA-S-2002 may also need to be
included.
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28.

29.

30.

31.

32.

33.

Staff Response —

The staff agrees with the comment and the RG was revised accordingly.

Section 2.2: Proposed change to definition of Rare Event: proposed change is
acceptable (and should be incorporated into the Standard) if the example is changed to
be “/reactor-year” instead of “/yr’. Otherwise it is inconsistent with the requirements.
Staff Response —

The staff agrees with the comment, see staff response to Comment #12 on rare event.

Section 2.2: Proposed change to the reference in the definition of Reactor-year: The
noted clarification is correct. This change should be incorporated into the Standard.

Staff Response —

The comment agrees with the staff position, no change to the RG is needed.

Section 2.2: Proposed change to the reference in the definition of Reactor-operating-
state-year: The noted clarification is correct. This change should be incorporated into
the Standard.

Staff Response —

The comment agrees with the staff position, no change to the RG is needed.

Section 2.2: Proposed change to the definition of Resource Expert: The noted
clarification is acceptable, and the change should be made to the Standard.

Staff Response —

The comment agrees with the staff position, no change is needed to the RG.

Section 2.2: Proposed new definition for Significant Contributor: ASME recommends
that this definition be considered during a future discussion by ASME CRNM.

Staff Response —

The comment agrees with the staff position, no change is needed to the RG.

Section 3.5: The proposed clarification to the second paragraph in Section 3.5 is
acceptable, and the change should be made to the Standard.

Staff Response —
The comment agrees with the staff position, no change is needed to the RG.
Section 3.6: The proposed clarifications should not be implemented in the Standard.

Reference to “safety significance” is correct, as this is a reference to terminology used in
the code cases that are the examples used in this section.
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35.

36.

37.

38.

39.

Staff Response —
The staff agrees with the comment, see staff response to Comment #12 on 3.6.

Section 5.4: The proposed change, to delete the clause referring to prioritization, is
acceptable and should be made to the Standard.

Staff Response —
The comment agrees with the staff position, no change is needed to the RG.

Section 5.8: There was not complete agreement that the proposed changes is needed.
However, ASME will consider this further if Section 5 is revised.

Staff Response —
This comment is more an observation and as such, no change was made to the RG.

Section 6.1: After substantial discussion, there is no clear consensus within ASME
regarding acceptance of the proposed clarification. The ASME CNRM Applications
Subcommittee has appointed a working group to consider possible changes to Section
6, and this clarification will be referred to that group for further consideration. The term
Key Assumption was not included in the definitions or other requirements when this
section was last considered by CNRM.

Staff Response —

This comment is more an observation and as such, no change was made to the RG. In
addition, see staff response to Comment #6.

Section 6.3: After substantial discussion, there is disagreement regarding acceptance
of the proposed clarification. The ASME CNRM Applications Subcommittee has
appointed a working group to consider possible changes to Section 6, and this proposed
clarification will be referred to that group for further consideration. However, this issue
has been considered previously by CNRM, and there do not appear to be new bases
provided for overriding the previous decision not to change the requirements.

Staff Response —
The staff disagrees with the comment, see staff response to Comment #12 on 6.3.

Section 6.3.9.2: The proposed clarification is consistent with the definitions and this
change should be made to the Standard.

Staff Response —

The comment agrees with the staff position, no change is needed to the RG.

Section 6.6.1 After substantial discussion, there is no clear consensus regarding
acceptance of the proposed clarification. The ASME CNRM Applications Subcommittee

has appointed a working group to consider possible changes to Section 6, and this
clarification will be referred to that group for further consideration.
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41.

42.

43.

Staff Response —

This comment is more an observation and as such, no change was made to the RG. In
addition, see staff response to Comment #12 on 6.6.1.

Supporting Requirement 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.

Staff Response —
The staff disagrees with the comment, see staff response to Comment #13.

Supporting Requirement DA-D8: A new requirement is not needed. Quantification is
addressed in other requirements, including DA-D1, DA-D3, and DA-D4. An additional
requirement would be redundant. Note that requirement LE-C2b needs to be changed
to delete the reference to requirement DA-D8, as well as clarification for SY-A22 and
DA-C14.

Staff Response —
The staff disagrees with the comment, see staff response to Comment #14.

Supporting Requirement 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 Il

Staff Response —

The staff disagree with the comment, see staff response to Comment #15.
Comments from BWR Owner’s Group? (Ref. 8)

PART 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

2 Part 2 of BWR Owner’s Group comments is attached at the end of the comments
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characteristics and attributes” of Section C.1.3 are not of sufficient detail to provide
practical guidance for reviewing the adequacy of a PRA model for risk-informed
submittals to NRC. In particular, the “technical characteristics and attributes” of an
internal events PRA are essentially covered by just the High Level Requirements of the
ASME Standard. (Note that the nomenclature and grouping of the technical elements
differ between the ASME standard and the regulatory guide causing additional
unneeded confusion. The difference in placement of the quantification of initiating event
events and documentation are examples of such differences.) There are also many
Supporting Requirements in the Standard that go into much greater detail and are used
(via Appendix A or B) to demonstrate PRA technical adequacy as provided in Section
C.2 of the regulatory guide.

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

Staff Response —

The staff disagrees with the comment and no change was made to the RG. A RG does
not provide requirements, it provides one acceptable approach that can be used.
Section C of the RG provides the regulatory positions; Section C.1 provides the
regulatory position on what is needed for the base PRA to be technically acceptable.
The regulatory position is based, as noted in the RG, on SECY-00-0162. The staff
believes it is more efficient, effective, and clearer to restate the needed technical
elements and their needed attributes in the RG instead of referring the user to the
SECY. In this way, the regulatory position is made very clear. As noted above, a RG
does not provide requirements. The licensee can demonstrate conformance with the
regulatory position in different ways. One acceptable means is via consensus
standards. Consequently, if an applicant chooses to use the ASME standard (as
endorsed in Appendix A), Regulatory Position C.1 has been met. This is discussed in
Regulatory Position C.2 in the RG. Since Section C provides the regulatory position, it
is used to develop the staff positions in Appendices A and B. Further, a licensee may
chose not to use the ASME standard, the licensee will then need to demonstrate how
the technical elements and their attributes in Regulatory Position C.1 have been met in
their base PRA.

Delete Section C.1.3 except for the second and third paragraphs (begins “For each
given technical element...... ”). These should be modified and transferred to the end of
Section C.1.2 on page 8 (following “....... Regulatory Position 1.2.7”) as indicated in the
markup. Essentially all of the Section C.1.3 material that describes the technical
elements for an internal events (including flooding) PRA is covered by the high level
requirements of the ASME Standard and is therefore recommended for deletion. As
NRC endorses other standards, the requirements of these standards will cover the
remaining portions of Section 1.3 that are not under the umbrella of the ASME Standard.

Staff Response —

The staff disagrees with the comment (see staff response to Comment #43), the staff
position remains and no change was made to the RG.
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46.

47.

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.

Staff Response —

The staff disagrees with the comment (see staff response to Comment #43), the staff
position remains and no change was made to the RG.

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.

Staff Response —

The staff disagrees with the comment (see staff response to Comment #43), the staff
position remains and no change was made to the RG.

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-1150 plants.

Latent Fatality Margin Ratios for five NUREG-1150 Plants

CDF (/yr) Margin Ratio Between PRA Results and Safety Goal
Plant (NUREG- Plant Margin Scaled to 10* CDF
1150, Vol. 1, (PSA Applications Guide, EPRI TR- Surrogate Goal
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Dec 1990) 105396, 8-1995, Table C-3,
NUREG-1150)

Surry 4.0E-05 1000 400
Peach Bottom 4.5E-6 4000 180
Sequoyah 5.7E-6 182 104
Grand Gulf 4.0E-6 4444 178
Zion 6.0E-5 182 109

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

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

Staff Response —

The staff disagrees with the comment. RG 1.200 states that it provides guidance for a
full-scope Level 1 and Level 2 PRA. This RG supports both risk-informed activities for
operating reactors and for new reactors. The RG also states that CDF and LERF are
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the risk metrics generally used. The staff position remains, no change was made to the
RG.

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

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

“‘Note that there are some PRA changes that are not 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-1 of the regulatory guide should be correspondingly
modified to accommodate this change as shown in Part 2.

Suggested wording to accomplish this modification is included in Part 2.
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50.

51.

52.

53.

Staff Response —

This comment is taking objection with the language in the standard; as such, the
comment is suggesting a change to the standard. This comment is more appropriate for
ASME. The staff sees no need to take an objection. The standard only requires a peer
review for a PRA change that is an PRA upgrade (i.e., does not require a peer review of
a PRA change that is not a PRA maintenance and not a PRA upgrade). Consequently,
PRa changes that are not upgrades and that are not PRA maintenance, are not required
to be peer reviewed by the standard. No change needed for the RG.

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.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

Section 1.2.3, Quantification, last sentence: The sentence should be clarified or
deleted. A partial clarification has been included in Part 2.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.

Staff Response —

The staff disagrees with the comment, the staff position remains and no change was
made to the RG.

Section 1.2.5, Hazard Analysis: Use of the very specific uncertainty terms “aleatory”
and “epistemic” here for external hazards, but not under “Parameter estimation analysis”
in Section C.1.2.1 for internal events, implies a distinction in uncertainty treatments
between these two types of PRA types that is artificial.

Staff Response —

The staff disagrees with the comment that there is a artificial distinction in uncertainty
treatment with the use of the words “aleatory” and “epistemic.” The staff position
remains and no change was made to the RG.

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.
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55.

56.

57.

Staff Response —

The staff disagrees with the comment. Whether seismic is the predominant external
hazard of interest is site and plant specific. The staff position remains and no change
was made to the RG.

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.

Staff Response —

The staff disagrees with the comment. The principles and objectives, as stated in the
table, were developed (l.e., written) by ASME not NRC. The staff agrees with how they
are stated. The staff position remains and no change was made to the RG.

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).

Staff Response —

NEI-05-04 is discussed in Appendix B as it is referenced in NEI-00-02. Further, the
reference to NEI-00-02 has been corrected.

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.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.

-25-



58.

59.

60.

61.

62.

Staff Response —

The staff disagrees with the comment. The staff believes that the standard in its
requirements appropriately addressed this attribute. No change was made to the RG.

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.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.

Staff Response —
The staff disagrees with the comment. See staff response to Comment #43.

Section 3.3.2: The last sentence is confusing. It seems to indicate the peer review is the
basis for sensitivity analysis. Please reword.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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 Il 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 SRM 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.”
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64.

65.

66.

Staff Response —
The staff agrees with the comment and the RG was revised accordingly.

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 [64 through
793] below provide examples of changes that should be brought in front of the ASME
committee.

Staff Response —

The members of the Committee bring their technical expertise; however, the NRC
member does bring, when appropriate, NRC views during the development and
revisions to the standard. Further, the NRC does provide its official comments to the
ASME Committee during the ASME public review and comment period. However, in
endorsing the standard, the staff has the obligation to raise objections if it believes the
standard does not support the NRC in its statutory responsibility in providing for the
protection of the public health and safety.

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.

Staff Response —

The staff disagrees with the comment. See staff response to Comment #12 on core
damage.

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

Staff Response —

The staff disagrees with the comment. These terms are defined in Section 2 of the
standard and are used in the standard. The staff position remains and no change was
made to the RG.

Table A-1, 4.3.3: The use of outside experts should not be required for any analysis
that meets one of the three bullets. If there is an unimportant sequence or model, and
expert judgment is used, then inside expert judgment would be acceptable, especially
since the additional time and effort to solicit outside support would have no affect on the
results. If the NRC would like to require expert judgment in this case, then the significant
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67.

68.

69.

70.

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.

Staff Response —

The staff disagrees with the comment. Per the standard, outside experts are only
needed if a broader perspective is required. The staff noted this objection in RG 1.200
for Trial Use. The staff objection remains and no change was made to the RG.

Table A-1, IE-A4: The standard should capture best practices for PRA, especially for
Category I/ll. However, not all systems are reviewed to the sub-system level as required
in the recommended change. Many systems can be reviewed in an |E review at the
system level, especially systems that do not result in a plant trip or shutdown. For
example, boric acid makeup to the REST 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.

Staff Response —
The staff disagrees with the comment. See staff response to Comment #12 on IE-A4.

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.

Staff Response —
The staff disagrees with the comment. See staff response to Comment #12 on IE-A4a.

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

Staff Response —

The staff disagrees with the comment. The standard in many places provides an
example (l.e., reference) as an acceptable means of meeting the requirement.
Standards are continually being revised and updated. The staff objection remains and
no change was made to the RG.

Table A-1, SY-B15: In this requirement, the addition of containment failure is open-

ended. It is possible to interpret this such that anything within the path of any
containment failure (penetration or physical containment boundary failure, such as
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70.

71.

72.

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).

Staff Response —

The staff disagrees with the comment. This example is plant design specific.
Equipment that could be affected due to harsh environments directly resulting from
containment venting or failure need to be identified. The staff objection remains and no
change was made to the RG.

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 PRA. 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.

Staff Response —
The staff agrees with the comment and the RG was changed accordingly.

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
PRA 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.

Staff Response —

The staff partially disagrees with the comment, see staff response to Comment #12 on
HR-G3. The staff does agree with the comment on Item #g and the RG was revised
accordingly.

Table A-1, DA-C14: First, add “data” or “experience” after “plant specific.” Second, the
referenced (new) DA-D8 does not have requirements for the acceptability of plant
specific data that can be measured. However, the goal here is to use the best data
available, and if the plant specific data is limited, then generic data may be more
appropriate. The new DA-C14 wording should be revised to either add requirements for
when plant specific data is not appropriate or acceptable, or to remove the
recommended wording change as listed.
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74.

75.

76.

77.

Staff Response —

The staff partially agrees with the comments. The RG has been revised to address the
first comment. With regard to DA-D8, the staff disagrees with the comment. See staff
response to Comments #13 and 14.

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

Staff Response —

The staff disagrees with the comment. A user can always deviate from a requirement in
the standard with appropriate justification. A standard is continually being updated as
lessons are learned, new information is obtained, methods are improved, etc. In fact,
the ASME standard has undergone two updates. The staff position remains and no
change was made to the RG.

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

Staff Response —

The staff disagrees with the comment. The supporting requirement for Category Il
needs to be consistent with the criteria in Table 1.3-1. The staff objection remains and
no change was made to the RG.

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

Staff Response —

The staff agrees with the comment and the RG was changed accordingly.

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

Staff Response —

The staff disagrees with the comment. The concern is whether the effect of the state-of-
knowledge correlation is significant, not whether the basic events themselves are
significant. The staff position remains and no change was made to the RG.

Table A-1, QU-E4: As a minimum, the wording should be changed to “key model

uncertainties and key assumptions.” However, by adding this requirement, the NRC has
now changed the typical analysis performed for I.E. type analysis, and is changing the
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79.

80.

81.

typical industry practice. Additionally, for Category 1 analysis, this new analysis provides
no benefits. The recommended wording change should be removed.

Staff Response —

The staff disagrees with the comment. Regardless of the category, model uncertainties
and assumptions that effect the analysis need to be addressed in some manner (as
differentiated by the Capability Category). The staff objection remains, see staff
clarification in response to Comment #6.

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

Staff Response —

The staff disagrees with the comment. The staff has completed the review of NEI-05-04
which is referenced later in an Appendix in NEI-00-02. The staff objection remains and
no change was made to the RG.

Table A-1, 6.6.1, Resolution (l): 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 SRM through a peer review process and also
maintain the flexibility provided through use of reviewer judgement. Therefore, item (l)
under 6.6.1 should be deleted.

Staff Response —

The staff disagrees with the comment. The staff does believe it is necessary to sample
every SR. Further, the staff position is consistent with Item #g. The staff position
remains and no change was made to the RG based on this comment, however, see
staff response to Comment #12 on 6.6.1.

Table B-1, 2.3, last bullet: The NRC should make clear that all review team members
need not have all listed capabilities. The wording is revised in Part 2 to parallel Section
6.2 of the ASME Standard to make this point.

Staff Response —

The staff agrees with the comment and the RG was changed accordingly.

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”™?
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83.

84.

Staff Response —
The staff agrees with the comment and the RG was changed accordingly.

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 Il without further review. If a Capability Category |lI
is considered, a self-assessment against the standard is required to see if Capability
Category lll 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.

Staff Response —
The staff agrees with the comment and the RG was changed accordingly.

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 Il 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.”

Staff Response —
The staff agrees with the comment and the RG was changed accordingly.
PART 2 --

Handwritten comments with suggested wording changes to the RG (see Attachment
below)

Staff Response --

The staff disagrees with the majority of the suggested wording changes. An NRC
regulatory guide has certain criteria for format and language. The majority of the
suggested changes are inconsistent with the criteria for a requlatory guide. Many of the
suggestions are raised in comments in Part 1. Where the staff agreed with the
comment, if suggested wording was provided in Part 2, the staff used the wording where
appropriate.

Except for technical editing corrections, the staff agrees with comments on the following
pages (see Attachment below) and the RG was changed accordingly.

. Page 1.200-7, Section 1.1, plant operating states paragraph, second line
. Page 1.200-8, Section 1.1.1, paragraph following Table 1
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Page 1.200-9, Section 1.2.1, human reliability paragraph

Page 1.200-11, Section 1.2.3, Quantification paragraph

Page 1.200-26, Section 2.2, Table 9, documentation

Page 1.200-28, Section 3.2.2, paragraph proceeding Section 3.3
Page 1.200-30, Section 4.1, last of first set of bullets

Page 1.200-31, Section 4.2, last bullet

Page 1.200-55, 2.3, PRA peer review team

Page 1.200-58, 2" paragraph

Page 1.200-60, Table B-2, 7.a

Page 1.200-62, paragraph proceeding Table B-4
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Attachment

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 commenits 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 ¢omments on Regulatory Guide 1.200.



U.5. NUCLEAR REGULATORY COMMISSION August 2006

ILATORY GUIDE

OFFICE OF NUCLEAR REGULATORY RESEARCH

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

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

A. INTROBUCTION

In 1993, the NRC issued a Policy Statement (Refl 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 determunistic approach.” Since that time, many
uses have been implemented or undertaken. including modification of NR(’s reactor safety inspection
program and nitiation of work to modify reactor safety regulations. Consequently, confidence in the
information derived from a PRA 1s an tmportant issue: the accuracy of the technical content must be
sufficient to justify the specific resulis and insights that are used to support the decision under

conmsideration,

Thus regulatory guide describes one accepiable 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 i the results such that the PRA can be used in regulatory decision making for
light-water reactors. This guidance 15 intended to be consistent with the NRC’s PRA policy
staternent and subsequent, more detailed. guidance in Regulatory Guide 1.174 (Ref. 2). It s 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

Hagulatory guides are issued to dessribe and mske availsbie 20 the public such information as methods scceptable W the NRC staff for implementing
specific parts of the NBC's regulations, techniques used by the staff in evalusting specific problems or postulated accidents, and date needed by the
HNRC staff in its review of applications for permits and licenses. Reguletory guides are not substitutes for regulations, and complisnce with them is not
required. Methods and selutions different from these set owt in the guldes will be acceptable # they provide s basis for the findings reqguisite to the
issuance of continuance of & permit o7 licenss by the Commission.

This guide waes issued afier consideration of comments received fiom the public. Comments ang suggestions for improvements in these guides are
encouraged st all times, and guides will be revisad, as appropiiate, to ascommodate Ceminents and te reflect new infermation or experience. Written
comments may be submitted to the Sules and Oirectives Branch, ADM, U.5. Nuclzar Regulatery Commission, Washingtan, DC 20555-0001.

Reguiatory guides are issued in ten broad divisions: 1, Power Reactars; 2, Research and Test Heactors; 3, Fuek end Materizis Faciiities; 4, Envirenmental
and Siting; 5, Materiais and Plant Protection; 6, Products; 7, Transportation; 8, Occupational Hesith; 9, Antitrust and Financial Review; and 10, Genaral.

Single coples of regulatory guides {which may be reproduced] may be obtained free of charge by writing the Distribution Services Section, 1.5, Nuciear
Regutatoty Comimission, Washington, DT 20855-0001, or by fax to [303416-2789, or by email to DISTRIBUTION@NRC. GOV, Electronic copies of this
T f : ;

gukle and other fecently issued guidas sre svailable at NRC's bome page ap <3V 1330
Nurmbaer MLO4AGEIG07E.




On May 19, 2006, NEI issued a revision to the self-assessment guidance mcorporated in
NEI-00-02, to salistv the peer review requirement{s) of the ASME PRA Standard (ASME-
RA-$2-2003) as endorsed/modifted by the NRC and updated by Addendum B of the
ASME PRA Standard. (Ref 113

&n
August, 2006, NEI issued NEI-05-04, “Process for Performing Follow-¥f PRA Peer
Reviews Using the ASME PRA Standard.” This document provides guidance material for
conducting and documenting a follow~on peer review for PRAS using the ASME PRA
standard, (Ref 12)

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

Regulatory Guide 1.201, “Guidelines for Categorizing Structures, Systems and
Componenis in Nuclear Power Plants According to their Safety Sigmficance” (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 nuctear power reacters.” (Ref 15)

SECY-04-0118%, “Plan for the implementation of the Commussion’s Phased Approach to
PRA Quality” (Rell 16}, provides the stafT 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
necessary guidance documents are developed and smplemented.

PURPOSES OF THIS REGULATORY GUIDE

The purposes of this regulatory guide are to provide guidance 1o licensees in determining

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

()
@)

(3)

4

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

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

Documentation to support a regulatory subrmittal.

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

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

1. FUNCTIONAL REQUIREMENTS OF A TECHNICALLY ACCEPTABLE PRA
& prinimz] Set a{-?u,;ct;anzi reqmrammf-g For ﬁ_‘z‘ecémez’;"hq
This section describesene-a ' 3 )
acceptable PRA of a conupercial nuclcar power plant. PRAs used in mk mformed :l(:h\ ities may
vary in scope and level of detail. depending on the specific application. However. the PRA resulis
used Lo support an application must be derived from a PRA model that represents the as-built, as-

operated plant” (o the extent needed to suppert the application
PRA e
A Fhe scope s {iefmed in {

;/ierma of { 1} ihe metrics used io charac‘tenze m,k {2) the piam operating states for which the risk
is to be evaluated. and (3) the types of mitiating events that can potentially challenge and disrupt
the normal operation of the plant and. i not prevented or mitigated. would eventually result m core
damage and/or a large rdcasu 7 - S

The level of detail required of the PRA model 1s determined ultimately by the application.
However, a minimal level of detail is necessary to ensure that the unpact of designed-in
dependencies {e.g.. support svsiem dependencies. functional dependencies and dependencies on

\i operator actions) are correctly captured and the PRA represents the as-built, as-operated plant.
i This minimal level of detail is implicit in the technical characteristics and aftributes discussed In
| this section.
i
E This section, consequently, provides gwdance in four areas:
i 'y MaRLuE COlTIGE
| (Tt and chronctencties)) T

% {1 Diefimition of the scope ofa PRA T ol DELETion ¢F

(23 Technical elementsof a full-scope PRA f SECTION /,@j

( 4} Development, maintenance and upgrade for a PRA

This guidance 13 i accordance with SECY-00-0162.
1.1 Scope of FRA

The scope of a PRA 15 defined by the challenges ncluded in the analysis and the level of
analysis performed.  Specifically. the scope is defined in terms of!

. the metrics used in characterizing the risk.,

. the plant operating states for which the risk is to be evalvated, and

the types of initiating events that can potentially challenge and disrupt the normal
operation of the plant.

* Some applications may mvolve the plant at the design certification or combined operating liceuse stage where the plant is not
built or operated. A these stages. the inteat is for the PRA musdel to reflect the as-designed plant
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T/Je metrics i‘o; pic? !i7 use«{ o chwc‘?erzgé rreK &re

: ‘ wes of core damage frequency (CDF}
and Earg:,e earlv reiuase fraqumcv (LERT} (as surro%tes for latent and early fatality risks,
respectively, for light water reactors). These are defined in a functional sense as follows:

" NEED BULLETS @ Core damage frequency is defined as the sum of the frequencies of those accidents that
result in uncovery and heatup of the reactor core {0 the point at which prolenged oxidation
and severe fuel damage involving a large fraction of the core (1., sufficient, if released
A.?E S‘UEHE““)"M 3 from containment, to have the poteniial for causing offsite health effects) is anticipated.

N uE wETRICE

T THOW THESE

@7’Large early releasge frequency is defined as the frequency of those accidents leading to
significant, unmitigated reieases from containment in a time frame prior to effective
evacuation of the close-in population such that there s the potential for early health effects.
Such accidents generally include unscrubbed releases associated with early containment
failure shortly after vessel ‘meadz commnmem bypass events, and loss of containment

iselation " r;gi!-mmafdz\ift{fs under the purview of thy requlatery gu 'd‘i)

Issues related to the reliability of barriers, in particular containment integrity and
_ consequence mitigation, are addressed through other parts of the decision-makmg process, such as
consideration of defense in depth. To proy ide the nisk perspective for use in deciston makind®a
Level 1 PRA is required to provide C DI} 2 X fimited Level 2 PRA weneeded+to address LERF. Leve/ 73
PrA (< beyand Lhe Seope of this auide,

Plant eperating states (POSs) are used to subdivide the plant operating cvcle into umigue
states such that the plant response can be assumed to be the same fer-aloubsequoni-aocident Eem
Wiakes-avents. Operational characterisiics (such as reactor power level: in-vessel teraperature,
pressure, and coolant fevel; equipment operability; and changes in decay heat load or plant
conditions that allow new success criterta) are exarmuned to identifv those relevant {o defiming plant
operational states. These characteristics are used to define the states, and the fraction of time
spent in each state is estimated using plant specific information. The nisk perspective is based on
the total nsk connected with the operation of the reactor, which includes not only full-power

PH?’A ¢tNG  operation, but also low-power and shutdown conditions. For some applications, the~sskimpact.
WAS RFV’MMJ mes-affeet some modes of operation, but not othub m,vm/ &Ffet the riok leFﬂ(‘f

Initiating events are the events that have the ability to challengs the condition of the plant.
These events mclude falure of equipment from either internal plant causes such as hardware
faults, operator actions, floods or fires, or extermnal 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 st of general technical elements that are necessary for a PRA. A
PRA that is missing one of more of these elements would not be considered a complete PRA. A
brief discusston 15 provided below of the objective of each element.

@? any time withn the qivey FOT for & gy wfaﬂ‘fﬂg evest
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Table 1. Technical Elements of a PRA

Scope of Technical Element

Apalysis

Level 1 »  Initigting event analysis +  Parameter estimation analysis
= Success criteria analysis + __ Human reliability analysis
«  Accident sequence analysis «  Quantification

*  Systems analyvsis

Level 2 s Plant damage state analysis «  {mantification
= Accident progression analysis

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

These technical elements are equally applicable to the PRA models constructed fo address
each of the contributors to risk. L.e.. internal and external wutiating events, for each of the plant
operating states. Because additional analyses are required to characlerize their impact on the plant
in terms of initiating events caused and miligating equipment failled ¥intemal foods, infernal fires,
and external hazards are discussed separately in Regulamryﬁ,’j 124 and 1.2.5, respective]
Further. to understand the results, if 15 important 1o examine the different contributors on bothan
individual and relative basis. Therefore, this element, interpretation of results, is discussed
separately in Regulatory Position 1.2.6. Another major element that is common to all the technical
elements 1s documentation; it 1s also discussed separatelyé in Regulatory Position 1.2.7.
INCERT FRont PAGEIT — Tha Common made
1.2.1 Level 1 Technical Elements ;mf;gacﬁ it ators dye o
“THS JNTERT CONTINSELT QN DELETLON of IE CTion L2]
Initiating event analysis identifies and characterizes the events that both challenge normal
plant operation during power or shutdown conditions and require successful mitigation by plant
equipment and personnel to prevent core damage from occurring. Events that have occurred at the
plant and those that have a reasonable probability of occurring are identified and characterized.
An understanding of the nature of the events is performed such that a grouping of the events into
event classes. with the classes defined by similarity of svstem 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 eriteria analysis determunes the minimum requirements for each function (and
ultimately the systems used to perforin the functions) to prevent core damage (or to mitigate a
release) given an initiating event. The requirements defining the success crileria are based on
acceptable engmeering analyses that represent the design and operation of the plant under
consideration. For a fimction 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 for both technical integrity and suitability
to assess plant conditions for the reactor pressure, temperature, and flow range of interest, and they
accurately analyze the phenomena of interest. Calculations are performed by personnel who are
qualified to perform the types of analvses of interest and are well trained in the use of the codes.
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Accident sequen ce-dovelapment 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 system includes consideration of the functional, phenomenological, and
operational dependencies and interfaces between the different systems and operator actions during
the course of the accident progression.

Systems analysis identifies 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 instrumentalion {and thewr associated fallure modes) and human failure events that
would prevent the system from performing 11s defined function. The basic events representing
equipment and huran [ailures are developed in sufficient detail in the model to account for
dependencies between the different svstems and to distinguish the specific equipment or human
events that have a major impact on the system’s ability to performits function.

Parameter estimation analysis quantifies the [requencies 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 uncertamties and has the
abilitv to combine different sources of data in a coherent manner, including the actual operating
history and experience of the plant when 1t is of sufficient quality. as well as applicable generic
expenence.

Human reliability analysis identifies and provides probabilities for the human failure
events that can negatively impact normal or emergency plant operations. The human failure events
. associated with normal plant operation include the events that leave the system (as defined by the
Luman adlne | success criteria) in an unrevealed, unavailable state. The human failure events assoclated with
emergency plant operation include thé@thm, if not performed, do not allow the needed
system 10 functiog. Quantification of the probabilities of these human failure events is based on
('m'am- and accident-specific conditions, where applicable, including any dependencies among
actions and conditions, ...
@ﬂg to the consequences oF £ Q00 tita&iing *"”@

Quantification provides an estimation of the CDF given the design, operation, and
maintenance of the plant. This CDF is based on the summation of the estimated CDF from each
accident sequence for each initiator class. I truncation of acudenﬁ sequences and cutsets 1s
applied, truncation bmits are set so that the-esverad. ) 2343
that significant accident sequences or cﬁntnbutors are not c:hmmated Th&,refore thc, mmcahon
fimit can vary for each accident sequence. Consequently, the truncation value is selected so that
the accident sequence CDF is siable with respect to further reduction in the truncation value.

* Significant aecident sequence. 3 significant seguence is oue of the set of sequences, defined at the functional or systemic level
that, when ranked, composs 25% of the CDF or the LERE. 0OR that individually contribute more than ~19% to the CDF or LERF.
Significant basic event/eontributor: the basic evenls (1.c., squipment unavailabiljties and human fhilure events) that have a Fussell-
Vessly impottance greater than 0.0035 OR a nisk-achievement worth greater than 2.

| Z200-49
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1.2.2 Level 2 Technical Elements

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

LFor covsicmyey win TARE + ]

Severe Accident progression analysis models the ditferent series of events that challenge
containment integrity for the core damage scenarios represented in the plant damage states. The
accident progressions account for interactions among severe accident phenomena and system and
human responses to identify credible containment failure modes, including failure to isofate the
containment. The timing of najor accident events and the subsequent loadings produced on the
containment are evaluated against Lhe 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 m the use of the codes.

Source term analysis characterizes the radiclogical release to the environment resulting
from each severe accident sequence feading 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 refease calarge-laterelease ocowr?lA large carly release is one
involving the rapid, unmitigated release of airborne fission products from the contamnment to the
environment occurring before the effective implementation of off-site emergency response and
protective actions such that there 15 a potential for early health effects. Such accidents generally
inclide unscrubbed releases associated with early containment failure at or shortly after vessel
breach. containment bypass events, and loss of containment isolation. With-largelateselease;

>
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Quantification intogrates the accident progression models and source term evaluation to
provide estimates of the frequency of radionuclide releases that coutd be expected followmg the
identified core damage accidents. This quantitative evaluation reflects the different magnitudes
and timing of radionuctide releases and specifically allows for identification of the LERE, and-the

3R Traditonal Level 2/ceve] 3 PRAS ;‘!‘qp:e&!ﬁf char&c‘fm#e/fuanir‘?? all releaces 2hre
(high, Low, late, €arly, ete. ), Heweues, for the risk- mformeed actruties COVEred 5'? .
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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
farling equipment used to respond to mtiating 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 mcorporates the elements of
Sections 1.2.1 and 1.2.2 as necessary.

Flooed identification analysis identifies the plant areas where Booding could result in
signilicant 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 atfected structures, svstems, and components (SSCs). Flooding
mechanisms are examined that include faillure modes of components, human-induced mechanisms,
and other water-releasing events. Flooding tvpes (e.g., leak, rupture, spray) and flood sizes are
determined. Plant walkdowns are performed to verify the accuracy of the information.

Flood evaluation analysis identifies the potential flooding scenarios for each flood source
by identifving flood propagation paths of water from the flood source to 1ts accumulation point
{e¢.u., pipe and cable penetrations, doors, stawells, {atlure of doors or walls). Plant design features
or operator actions that have the abilily to terminate the flood are identified. The susceptibility of
each 8S8C in a flood area to flood-induced mechanisims 1s 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 CIF of the plant that meludes internai
floods. The frequency of flooding-induced initiating events that represent the design. operation,
and experience of the plant are quantified. The Level | models are modified and the internal flood
accident sequences quantified to: (1) modify accident sequence models to address fleoding
phenomena, (2} perform necessary calculations to determine success criferia for flooding
mitigation, (3) perform parameter estimation analysis to include flooding as a fallure mode, {4)
perform human reliability analysis to account for performance shaping factors (PSFs) that are due
1o flooding, and (5) guantify internal fiood accident sequence CDF. Modifications of the Level 1
models are performed consistent with the appropriate boundary tor Level 1 elements for transients
and loss of coolant accidents (LOCAs)y te Recogrand®re Flooding m«lpac’b‘.

LTS LBST SETEICE DHovo RE ExPprosd Evily MeRE Fer” &#Raﬁcmemfj
1.2.4 Internal Fire Technical Elemenis

PRA modeals ol internal fires are based on the nternal events PRA model, modified to
include the impact of the dentified fire scenarios in terms of causing initiating events (plant
transients and LOCAs), and failing equipment used to respond to mitiating events. These fire
scenarios are developed during the sereening analysis, fire initiation analysis, and the fire
damage analysis, The plant respoase and quantifieation that 15 specific to internal fires is
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1.2.5 External Hazards Technical Elements

PRA models of external hazards. when required, are based on the internal events PRA
model, which are modified to include the impact of the identified external event scenarios in terms
of causing initiating events(plant transients and LOCAs), and failing equipment used to respond to
initiating events. However, it is prudent to perform a sereening 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 analysis and (he
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 analvsis 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 successtul mitigation by
plant equipment and personne! to prevent core damage from occurnng, The term "screening out”
is used here for the process whereby an external event is excluded from further consideration in
the PRA analvsis. There are two fundamental screening criteria embedded here. An event can be
screened out if either (1) it meets the design criteria, or (2} it can be shown using an analysis that
the mean value of the desien-basis hazard used in the plant design is less than 107/vear and that
the conditional core-damage probability is less than 107, given the occurrence of the design-basis
hazard An external event that cannot be screened out using either of these criteria is subjected to
the detailed 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 peak

ground accelerations. hurricanes with various maximurmn wind speeds) at the site. The external

events are site-specific and the hazard characterization addresses both aleatory and epistemic _

wcertamiies. [ PeMBWHET INConT Ry To OJE "r.ufs; TWe ki [(,‘m.? TECuNieL Um;;_-mﬁ, wry TTERMS

NERE FRENFRILE HOZOT! RHD NOT FoR TNE COfRESPOLbING FARAHETER ESTiMATIN AugcYsis " O PAGE *?j

Fragility analysis characterizes conditional probability of failure of SSCs whose failure

may lead to unacceptable damage to the plant {e.g., core damage) given occurrence of an external

eveni. For significant contributors {i.e, S8Cs). 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 analvsis and quantification involves the modification of appropnate
plant transient and LOCA PRA models 1o determine the conditional core damage probability.
given damage to the sets of components identified. The extemal events PRA model includes
initiating events resulting from the external events. external-event-induced SSC tailures, non-
external-event-induced failures (random fadures), and human errors. The system analysis is well
coordinated with the fragility analysis and is based on plant walkdowns. The results of the
external event hazard analysis. fragility analvsis, and system models are assembled to estimate
frequencies of core damage and large early release.
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1.2.6 Interpretation of Results

The results of the Level 1 PRA are examined 10 identify the contributors sorted by
initiating events, accident sequences, equipment talures, and human errors. Methods such as
importance measure calculations (e ¢.. Fussell-Vesely Importance. risk achievement worth, nsk
reduction worth, and Bimbaum Importance) are used to identify the contributions of various events
to the estimation of CDF for both individual sequences and the {otal CDF (e, both the
contributors to the total CDF (includes the contribution from the different mitiators, L., internal
and external events, and different operating modes, i e, full and low power and shutdown) and the
contributors to each contributing sequence are wentified).

The results of the Level 2 PRA are exammed to identify the contributions of various
evenis to the model estimation of LERF and-laspetate-refessa-prebablity 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. nisk reduction werth, and Bimbaum
importance).

An important aspect m understanding the PRA results 1s understanding the associated
uncertainties. Kev sources of uncertainty” are identified and their impact on the results analyzed.
The potential conservatism associated with the successive sereening approach used for the analysis
of specific scope ttems such as fire, flooding. or seismuc imtiating events s assessed. The
sensitivity of the model results to model boundary conditions and other key assumptions’ is
evaluated using sensitivity analyses (o look af key assumptions both individually or in logical
combinations. The combinations analvred are chosen to account for mieractions among the
variables.

1.2.7 Documentation

Traceabitity and defensibility provide the necessary information such that the results can
easily be reproduced and justified  The sources of information used m the PRA are both
referenced and retrievable. The methedology used to perform each aspect of the work is described
gither through documenting the actual process or through reterence to existing methodology
documents. Key sources of uncertainty are identified and thew tmpact on the results assessed.

Key assumptions made in performing the analyses are identified and documented along with their
justification to the extent that the context of the assumption is understood. The results (e g..
products and outcomes) from the various analvses are documented. A key source of uncertainty is

oy key source of urcertainty is nue that s related 1 an 1ssue in which there 15 0o consensus approach or model and where the
chotee of approach or modef is known to have an anpact on the risk profife (e.g., total CDF and total LERF, the set of mitiating
events and accident sequences that contribute most to CDF and to LERY) or a decision being made using the PRA. Such an impact
might occur, for exampls, by introducingpew funchional aceident sequence or & change to the overall CDF or LERT estimates
significant enough to affect insights ganed [rom the PRA. T,

A key assumprion is one (hat is made i1 response © a key source of uncertainty in the knowledge that a different reasonable

alternative assumption would produce different results, or an assumption that results e an approximation made for modeling
convernience in the knowledge that o mare detailed model would produce different results. For the base PRA, the tern “different
resuits” refers to 2 change in the risk profile and the associated changes i insights derived from the changes in the dsk profile. A
“reasonable alternative” assumption 1 one that has broad acceplance within the echmeal community and for which the technical
basis for considewtion is at Jeast as sound as that of the nssumption being challenped.
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Ao one 1hdl 1s related to an 1ssue where there 1S 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 in

decision making. A key assumption is one that is made in response to a key source of uncertainty.
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For each given technical slement, the level of detail may vary. The detall may vary from

JNSEET &= lthe degree to which (1) plant design and operation is modeled, (2} specitic plant experience is
Ay B r { incorporated into the model, and (3} realism 15 incorporated into the analyses that reflect the

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

Initiating sufficiently dstailed tdentitication and characterization of4

Ewvent s grouping of mdivitheg! events according to plant regpdfise and mitigating requirensents
Analysis « proper soreening of anvisgdividual or groupedadinaing events

Success +  based on best-estimate engineens vses applicable to the actual plant design and
Criteria operanon

Analvsis « codes developud, validated”and verified 1o sURgent detail

v analvze the phgeefmena of mterest

» beappleght®n the pressire, temperature, and flow Tege of interest

3 in terms of hardware, operator action, and fimng requir ts and desired end stateg

Te.g.. core damape or plant damage states (PI25s))

» includes necessary and sufficient equipment (safety and non-safety) reasonablygxpected to
be used to mitigate initiators

= includes fumctional. phenomenological, and operational dependencies and mterfaces

Accident = def
Sequence
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Iakmcnt

Technical Characteristics and Attribuies

Syste
Analvsis

models developed in sufficient detail 1o
+ reflect the as built, as operated plant meluding how it has performed during the pt
» refiect the success criteria for the systems o mitigate each identified accident s¢
> capture impact of dependencies, including support systems and harsh envire
« inclade both active and passive components and failure modes that impact 8

ntal impacts
fumetion of the
“, System

- - - . .
. \gﬁiidt comenon cause failures, buman errors, unavailabiiity due o tesyAind maintenance,
of

Parameter
Estimation
Analysis

on of parameters ussociated with initiating event, basic evelit probability models,

ctions, and unsvailability events using plaut-specific ghd generic data as applicable
ath compenent boundanes :

udes o characterization of the uncertainty

= esiund

FECOVETYY
+ gonsistent
+  estimuabion 153

Human
Reliability
Analysis

» identification andhgefinition of the human fathre evenygthat would result in mitiating ovents]
A - & . .. . we e .
ar pre- and post-actident human Tallure events that wéuld impact the mitigation ol 1hating
; E 2t B
gvenis % "
« gquanttfication of the asdeeiated human error oropabilities taking inte account scenario
where apmlicable) and plant-specific fictors sl includig approprisie dependencies both
Pi plag 2 apj I

pre- amd post-accident s #

Cuantification

~ 7
« estimnanon of the CTF for modeled sequetioes that are not sereened due to trancation, given

as a mean value "
+ estimation of the aveident sequenceS[Fs for each mitiating cvent group
» {runcation values set relative to e totdh plant CDF such that the CDE s stable with respeot
to further reduction i the trundation v ki}h.\

T

Plant Damage
State Analysis

7 BN

+ identification of the agributes of the core damagedgeenarios that influence severe accident
fent performance, and any sulsgquent radionuichide releases

mage seenarios with similar atiribiges into plant damage states

ant information from Level 1o Level

PROEression, contat
o grouping of core
+  carryover of rel

Severe o use of verifidl, validated codes by qualified irained users wiMy an understanding of the code

Accident limtationd and the means for addressing the imitations

Progression + assesstpéot of the credible severe accident phenomena via a strudured process

Analysis . assesgent of containment system performance including linkage With faiture modes on non-
copfainment systems

« géablishiment of the capacity of the vontalnment to withstand severe achident environments

assessment of aceident progression timing. including timing of loss of coMainment failure
integrity

Cuantifican o estimation of the frequency of different containment fatlure modes end resultinpyadionuchide

SoUTee terms

SeurcgTerm
Anglysis

s assessment of radionuclide releases mcluding appresiation of timing, location, amourtand
form of release
« grouping of radionuchide releses wio smaller subset of vepresentative source terms with

emphasis on large early release (LER) modanlargedatosoleantdolid) ¥l
@4;5 LLR DEETIon RECOHMROED IF TARE R 18 HAWTAWED; LE LECTial 13
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Technical Characteristics and Attributes™

Analysis

» sufficiently detailed identification and characterization of:
- {lond areas and SSCs located within each area
~ {lood sources and flood mechanisms
~ tvpe of water release and capacity
- stroctures functioning as drains and sumps

\\\\'Cfiiicatimx of the information through plant walk

Flood BEvaluation
Analysis

the suscepybil:
ﬂond\

Quantification

i Kiyd{ng uncertainties

Internal Fire Analysis

/

o
Screening Analysis « fire arcas are identified and addressed that can resulijn significant accident
scquence
= all LI’L\iiLCd mitigating components and their cables in cachJire area are
wdentitied.

= screening criteria are éefued and mstified

= ngceszary walkdowns are performed to confirm the screening dect

+ screcning process and results are documented

> unsorecned events arcas are subjected Lo appropriate level of evaluation
(including detailed firc PRA cvaluations as described below)

QNS
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Ardgs of Analysis

Techmical Characteristics and Attributes®

Imtiatidy Analysis

fire scenarics in each unscreened area are addressed that can resultin &
significant accident sequence [ ADD "2 E TARE 3 HH:UT,er;Dj

fire scenario frequencies reflect plant-specific features

fire scenario physical characteristics are defined

hases sre provided for screening fire mitiators

Damage Analysis

damage to significant contributors (1.c.. componcats) is a
considers all potential component failure modes

all potentially significant contributors (i.c., damage ¢
tdentificd and addressed; damage criteria are speciffed

dgalvsis addresses scenario-specific factors affepding fire growth,
supgpression. and component damage
raoddlg and data are consistent with experie
as wellag experiments

includes evaluation of propagation of fi
between firggompartments

¢ from actual fire expertence

e anud fire effects (e g, smoke)

Plant Response
Analvsis

fire-induced nithgting events that ”(.’:1/21 result in significant accident
sequences are addiessed so thapdhelr bases are included in the model
includes fire scenariddmpactg’on core damage mitigation and containment
syatenss. micluding firespdutCed faibures

aunalysis reflects plant-spécific safe shutdown strategy

potcntml circull interagtionddhal can interfere with safe shutdows are
addressad \

human reliabifity ghalysis addredses effect of fire scenario-specific
conditions on gperator performanc\s-\

Cuantification

estunation of fire CDF for chosen fuescenarios
wheniificgfion of sources of uncertainty and therr unpact on the results
undersianding of the impact of the key assamptions™* on the CDF

Hazards Aval

T-significant sequences are raceable am\d\rcproducible
-.vsiy

Screening and
Bounding Analysis

7

N

AN
A credibie external events (natural and man-made} tha
addressed
screening and bounding criteria are defined and results ar
necessary walkdowns are performed
noyesoreened cvents are subjected to an appropnate level of

ay affect the site are

ocumented

e\\»‘z\iuations

Hazard Anglysis

the hazard analvsis is site- and plant-specific
the hazard analysis addresses uncertaintics

Fragifty Analysis

fragility cstimates are plant-specific for sigmficant coniributors {1.¢., SSKs)
watkdowns are conducted fo identsiy plant-unique conditions, failure

modes. and as-buidt conditions.




Techrical Characteristics and Attributes* /

Plant resp
analysis and
quantification

. NET such a5 €0F and LERF

[wa’aé. 7 P o - uiegration/quantification accounts for albdgpendencies and

Requinso PER g;.:,;,w;j correlationSthar affect the results;Level 30Msite togseguenc

1.1 AND SECT-° ‘m'f"‘ 1 analysisfssessment 0 ceident inventorics-of Tadidacgive

. DELETE , REAARDLELS nzaienaiﬁ‘:\mal}'sis of the radiationdesstreceived by the expds

e PATE pF TARLE ’Sjj populations via direg fidirect pathway gpiitaisis of the miigatign of

these doses-BrEmeriency response aclionﬁfaicul&tign of alth effegts
ic releasce

« external event caused initiating events that can lead to sipnifican

darnage and large carly release sequences are included
« external event related unigue failures and failure modegfe incorporated
squupmient fatlures from other causes and human
Wien necessary, human error data are mocds to reflect umigue

cirounn under consideration

= uRIgHS ASPUSE frelations, and dependencies are
inciuded

= the systems model ref e, as-operated plant conditions

inputs (i.c. heZard. {rapility. svstmyuodeling) and {inal quantitative resulis

Interpretation
of Results

*

sequences, oty
identification of ketrs

understanding of the unpat cey assumptions on the CDF and the

identification of the accy ¢ and their contributors

Interpretation
of Results

L

@

sulting source

dentification of key sources of uncertamty and their impact on the resu
understanding of the tupact of the key assumptions on Level 2 results




M Technical Characteristics and Atiributes

mdependent peer reviews
final results, insights, and key

Traceabrlity = the documentalt
and «  the documentation.des
defensibility PeTIOL QNCETIaIBcS
« walkdown process and results are fully described

1.9 [CONTINGENT on DELETIeN 0§ SECTion 1.3.]
4  PRA Development, Maintenance and Upgrade

The PRA results used to suppaert an application are derived [rom a PRA model that
represents the as-built, as-operated plant to the extent needed to support the application,
Theretore, a process for developing, maintaining and upgrading a PRA 15 established. This
process involves identifving and using plant mformation 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-huilt, as-operated plant” The information sources mclude the applicable
design. operation, maintenance, and enwincering charactenstics of the plant

For those structures, systems, and components (8SCs} and human actions used in the
development of the PRA, the following information is wdentilied. integrated and used in the PRA:

. plant design information reflecting the normal and emergency conligurations of the plant
» plant operatienal information with regard {o plant procedures and practices

. plant test and maintenance procedures and practices

. engineering aspects of the plant design

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

It is recognized that at the design corification or combined opsrating license stage where the plant is not built or eperated, the
ferm “as-built, as-operared” 5 meant to reflect the as-desicned plant assuming operational conditions for the given design
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7
yvpe of Atiributes and Characieristics
Information

Design \ « the salety functions required to maintain the plant in a safe stable state

prevent core or conlamment damage:

¢ dentification of those SSCs that are credited in the PRA to perforiplie above
functions:

™

+  the nortagl and emergency configurations of the SSCs;

»  the automdtic and manual (huwman interface} aspects6f equipment nitiation,
actuation, operation as well as isolation and terrpfiation;

« the SSC’s capabdities {flows, pressures, acyﬁ(f;m timing, environmental
operating lumitsy

= spatial layout, sizing, ¢
and

+  other design information needed (o support the PRA modeling of the plant.

y
d acoessibﬂft.}iﬁ‘ammtim refated to the credited S8Cs;

Cperational + that mformation needed to ¢ actual operating procedurcs and practices
used at the plant including when and how operators interface with plant
equipment as well as Jow pland stafl mohitor equipment operation and status, and

= that mformation ngéded to reflect the eperatiug history of the plant as well as any
events involving“significant human interaction

unplanned tests and
timing, and duration of

Maintenance |+  that inforpdtion necded to reflect planned and typics
maintgrdnee activities and their relationship o the stans
the atatlability of equipment, and

< pi€ioricat information related to the maintenance practices asthgxperience at the

o plant.

Engineering ~{ = the design margins in the capabilities of the SSCs:
+ operating environmental bmits of the equipment;

/' »  expected thermal hydraulic plant response to different states of equipment (Sugh
as for establishing success criferia); and
/ » other engincering information needed to support the PRA modeling of the plant.

As a plant operates over tume. its associated nsk may change  This change may occur
because of the following:

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

. Operating data mayv change the avalability or reliability of the plant™s structures, systens
and components.

° Plant design or operation may change.
Therefore, to ensure that the PRA represents the risk of the cuurent as-built and as-operated plant, |
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The NRC endorcésl. consengys Pra standirde coffaln the

the PRA needs to be maintained and upgraded over time. Table-Z providesthe atinbutes-and

characteristics of an acceptable process.

;.'- I.‘ i-

i -
\thg;acteris{ics and Attributes /
+ Monitor PRA mpuls ollects new information
»  Ensure cumulative mmpact of piheing plantohafipes are considered
+  Mamtain configuration control.ofh€ cond odes used in the PRA
= ldentify when PR to be updated based on new Infarmation or new
models/reehmifucs/tools
+ —~ETSure peer review is performed on PRA upgrades

Z. CONSENSUS PRA STANDARDS AND INDUSTRY PRA PROGRAMS

One accepiable approach to demonstrate conformance with Regulatory Position 1 is fo use
an industry consensus PRA standard or standards that address the scope of the PRA used in the
decision making? An alternative acceptable approach to using an industry consensus PRA standard

18 to use an industry-developed peer review program, . n &;m;efap:n an mtemnzl eveqte PR
Standarel cligevssed [ater in Phis sectpon,

2.1 Consensus PFRA Standards

1

In generall if a PRA standard is used to demonstrate conformance with Regulatory \
Posttion |, the standard should be based on a set of principles and objectives. Tabie@'/grovides an |
acceptable set of principles and objectives that were established and used by ASMB¥# Principle 3
recognizes {hcu the various parts of a PRA can be, and are generally, performed to different

“capabilities.” The different capabilities are distinguished by three attributes. That s, in
developmg the various madels in the PRA, the degree to which: [ 7142:8 WuMRER CHANGE CowTINGENT ON
DELETIN 0F SECTION 1.3 AND TARES & AvD T,
{1)  the scope and level of detail that reflects the plant design, operation and maintenance may
vary,

{2y plant-specific infornmtion versus generic information is used such that the as-built and as-
operatad plant is addressed.

(3; reaism 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 meeats what capabilily category is dependent on the specific application.
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FY
Table 8. Principles and Objectives of a Standard

o

The PRA standard provides well-defined criteria against which the strengths and weaknesses of the PRA
may be judged so that decision makers can detersutne the degree of reliance tha: can be placed on the
PRA results of mterest.

2. The standard 1s based on current good practices™ MM 4q reflected in publiely available documents.
The need for the decumentation to be publicly available foliows from the fact that the standard may be
used o support safely desisions.

3. To fasilitate 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 vanious types of applications.

4. The standard thoroughly and completely defines what 15 techuncally required and should, where
appropriate, identify one or more aceeptable methods.

5. The standard requires a peer review process that identifies und assesses where the technical requirements

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

~ determines whether nietheds identified in the standard heve been used appropriately;

— determumes that, when acceptable methods ure not specified in the standard, or when alternative
methods are used 1 heu of those wdenilied o the staudard, the maethods used are adequate to meet the

requirenients of the standard;

- assesses the significance of the resulis and insights gamed from the PRA of not meeting the technical
requirernents 1 the standard;

- highlights kev [emphasis added] assumptions that mwy stgmficaatly [emphasis removed] impact the
results and provides an assessmest of the reascnableness of the assumptions:

= 15 flexible and accommaodates alternative peer review approaches. and

- includes a peer review team that 1s composed of members who are knowledgeable in the technical
elements of 0 PRA, are fanular with the plant design and operation, and are independent with no
sonthots of mierest that may influence the ontcome of the peer review [this clause was not i the
ASME definition].

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

7 The standard 15 a hving document. Consequently, it should not impede research It is siructured so that,
whern imgrovernenis in the state of kpowledge oceur, the standurd san easily be updated,

Note: Current good praclives are those practioes that are generally sccepted throughoul the industry and have shown
to be technically acceptable in decumented analyses or engineering assessments. {No definition was provided for
these terms by ASME ]

The standards are written in terms of “requirements.” These requirements will be either (1)
“process” in nature, or (2} technical in nature. The process tvpe requirements address the process
for application, developient, maintenance and upgrade. and peer review. The technical
requirements address the technical elements of the PRA and what 1s necessary 1o adequately
perform that element. Therefore, when a standard is used to demonstrate conformance with
Regulatory Position 1, the requirements in the standard will need to be met. As a general rule, a
requirement of a standard s met when it is demonstrated that there s clear evidence of an intent o
meet the requirement. Nete Phat Fruciple § oF Table 2 requires & peer review process be
Includec &5 & means of ascessing thal the techn cenf ra?wr@ment; of the Ctand A
qre guet. Coe Section 9.2, ’
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For process requirements, the intent, 1s generally straighiforward and the requirement 1s
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 analvsis apply to all systems modeled, and certain of the data
requirernents apply to all parameters for which estimates are provided. If among these systens or

Jhere )~

parameter estimates there are a few examples™a specific requirement has not been met, il is not
necessarily indicative that this requirement has not been met, If, for the majority of the syvstems or
parameter estimates the requirement has been met and the few examples can be put dewn to
mistakes or oversight, the requirement would be considered 1o be met. If. however, thereis a
systematic failure to address the requirement, e g, component boundaries have not been defined
anvwhere, then the requirement has not been complied with. In either case, the examples of
noncompliance are Lo be (1} rectified or demonstrated not Lo 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 hugh level
requirements are defined m 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 1s met,
is based on whether the associated supporting requirements are met. Whether or not every
supporling requirement is needed for a high level requirement is application dependent and 13
determmed by the application process requirenments.

One example of an industry consensus PRA standard is the ASME standard, with a scope
for a PRA for Level | and limited Level 2 (LERF) for full-power operation and internal events
{excluding internal fires). The staff regulatory posttion regarding this document is provided o
Appendix A to this regulatory guide. 1f 1t is demonstrated that the parts of a PRA that are used o
support an application comply with the ASME standard, when supplemented to account for the
stafl’s regulatory positions contained in Appendix A, 1t is considered that the PRA 15 adequate to
suppert that nsk-informed regulatory application.

Additional appendices will be added n futire updates to this regulatory puide to address
PRA standards for other risk contributors, such as accidents caused by external hazards e internal
fire,or caused during the low-power and shutdown modes of operation. @}@WWD‘

2.2 Industry Peer Beview Program

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

The peer review 18 10 be performed against established standards, e.g.. ASME PRA
Standard. If different criteria are used than in the established standard | then il needs to be
demonstrated that these different criteria are consistent with the esiablished 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 resclution of the differences between the established standards, as
endorsed by the NRC {1e., ASME PRA standard and Appendix A to this guide) and its peer
review criteria. The stafl posttion on this guidance (referred to as the “Licensee Self-Assessment
Guidance™), is provided in Appendix B to this guide. When the staff’s regulatory positions
contamed in Appendix B are taken into account, use of the peer reviews performed using NEL-{0-
2 can be used to demonstrate that the PRA 15 adequate to support a risk-wiformed application
(with regard to a Level 1/LERF PRA for full-power for internal events (excluding-steraat-floods
and fires and external events). L asranor B Covshs Fuoee Vid SEIF ASSES“SWWJ

If a peer review process is used (o demonstrate conformance with Regulatory Position |, an
acceptable peer review approach i 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 gualifications determine the credibility and adequacy of the peer reviewers. To
avold any perception of a technical conflict of interest, the peer reviewers will not have performed
any actual work on the PRA. Bach member of the peer review team must have technical expertise
in the PRA elenents he or she reviews, including experience in the specific methods that are used
to perform the PRA elements. This technical expertise includes experience in performing (not just
reviewing) the work in the element assigned for review. Knowledge of the kev features specific to
the plant design and operation s essential. Finally. each member of the peer review team must be
knowledgeable in the peer review process, including the desired characteristics and attributes used
to assess the adequacy of the PRA

The peer review process includes a documented procedure used to direct the team in
evaluating the adequacy of a PRA. The review process compares the PRA against desired PRA
charactenistics and attribudes such as those provided in Regulatory Position 1.3 and elaborated on
in a PRA standard  In addition to reviewing the methods used m the PRA. the peer review
determines whether the methods were applied correctly. The PRA models are compared agamst
the plant design and procedures Lo validate that they reflect the as-built and as-operated plant. Kev
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 siinilar 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 tune,
additional peer review may be needed (see Regulatory Postiion %——4'}
3 [conmuG eyt on p;:,l.f'nc»,s} oF SErTY |, ?]

Bocumentation provides the necessary information such that the peer review process and
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the findings are both traceable and defensible. Descriptions of the qualifications of the peer
review team members and the peer review process are documented. The results of the peer review
for each technical element and the PRA update process are described. including the areas in which
the PRA does not meet or exceed the desired characteristics and atiributes used in the review
process. This includes an assessment of the importance of anv identified deficiencies on the PRA
results and potential uses and how these deficiencies were addressed and resolved.

32
Table # provides s summary of the characteristics and atiributes of a peer review,

3
Table 9. Summary of the Characteristics and Attributes of a Peer Review

Flement Charactenistics and Atiributes
, meapngtyl
Team < ndependent with no conflicts of interest

Qualifications = colectively represent expertise m all the technical elements of & PRA including
mtegration

[ADD B j e exportise in the technical element assigned (o review

«  knowledge of the plant design and operation

»  knowledge of the peer review process

Peer Review «  uses docunented process
Process = uses as a basis for review a set of desired PRA characteristics and attributes
«  uges a minimum list of reviow topics to onsure coverage, consistescy, and
uiiormity

«  revaws PRA methods

«  reviews application of methods

¢ reviews key asswmptions and assesses their validily and appropriateness

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

+  reviews results of each PRA technical elemient for reasonableness

*  reviews PRA maintenance and update process

+  reviews PRA modification due te use of different model, techniques or tools

Documentation |« describes the pecr review team qualifications

« deseribes the peer review process

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

o SUMMATIZes Crope of review

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

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

The application-specific regulatory guides identify the specific PRA results to support the
decision making and the analysis needed to provide those results. The parts of the PRA to support
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The PRA standards and industry PRA programs that have been, or are i the process of
being, developed address a specific scope. For example, the ASME PRA standard addresses
internal events at fusll 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 flooding, which is-net-censidered-
I NER-060-82). Neither addresses external (including internal fire} initiating events nor the low
power and shutdown modes of operation. The different PRA standards or industry PRA programs
are addressed separately in appendices to this regulatory guide. In using this regulatory guide, the
applicant will identify which of these appendices is applicable to the PRA analysis.

3.3  Demonstration of Technical Adequacy of the PRA

There are two aspects to demonstrating the technical adequacy of the parts of the PRA to
support an application. The first aspect 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 thai the assumptions and approximations used in developing the PRA are appropriate.

Cové}&{ b% the T el{: as %Mﬁ'/& rME Qf&rdé)rc ’}Pfraﬁcl'? vF Apf-ema xR /

[y sgemion L2
AND TBQLQ-E‘:
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For the first. assurance that the parts of the PRA used in the application have been
perforimed in a technicallv correct manner implies that (1) the PRA model, or those parts Tthe
model requited.to support the application, represents the as-built and as-operated ptant. which, m
turn, implies that € RA is up to date and reflects the current design and gpefating practices, (2)
the PRA logic modet haThkegn developed m a manner consistent with jadlistry good practice (see
footnote to 1@ and that Tequrectly reflects the dependenciez0f systems and components on
one another and on operator actions, aag (3) the probabilitie€and frequencies used are estimated
consistently with the definitions of the corespending-events of the logic model.

For the second. the current stat the art in PRA echnology is that there are issues for
which there is no consenzus on mettBds of analysis. Furtherfhegg, PRAs are models, and in that
sense the developers of tho odels rely on certain approximationdta make the models tractable
and on certain assumptcTs to address uncertainties as to how to model speeific issues. This is
recognized in Regtifatory Guide 1.174, which gives guidance on how to addresSthg uncertainties.
Tn accordgmce® with that guidance, the impact of these assumptions and approximation®eyg the
resultsdf interest to the application needs to be understood.

3.3.1 Assessment that the PRA Model is Technically Correct L7His hirrEeinL (€ DonosnT

N

Te

FiesT #F, sgemion 21 {TARGEE] Aup

L SECTIoNs 2.2.1 ANb 3.2.3 ]
When using risk insights based on a PRA model, the applicant must ensure that the PRA

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

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

The various consensus PRA standards and indusiry PRA programs that provide guidance
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on the performance of. or reviews of, PRAs are addressed mdividually in the appendices to this
regulatory guide. These appendices document the stafl’s regulatory position on each of these
standards or programs. :

‘When the issues rused by the stall are taken into account, the standard or program in
question may be mterpreted to be adequate for the purpose for which it was intended. 1f the parts
of the PRA can be shown o have met the reguirements of these documents, with attention paid to
the NRC’s clarifications or quahficabions, it can be assumed that the analysis 1s {echnically comrect.
Therefore, other than an audit, a detailed review by NRC stafl of the base model PRA will not be
necessary.  When deviations from these documents exist, the applicant must demonstrate either
that its approach 15 equivalent or that the influence on the results used in the application are such

" that no changes occur 1 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 s some freedom on how to model certain phenomena or processes in the PRA;
different analysts may make different assumiptions and still be consistent with the requirements of
the standard or the assumpiions may be acceptable under the guidelines of the peer review process.
The choice of a specific assumption or a particwlar approximation may, however, influence the
results of the PRA. For each application that calls upon this regulatory guide, the applicant
identifies the kev assumptions and approximations relevant 1o that application. This will be used
to dentify sensitivity studies as input to the decision making associated with the application. Each
of the documents addressed m 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 1s to address
the assuwmptions and make judgments as 1o their approprateness. This in turn provides a basis for
the sensitivity studies Iy Qo Tran | Pequ 12ty Gucie 1474 el gmq‘éaee on how & Rddrecs

wncetapties that may he atiendast with the aforemost ones use «F Acsamplion: dud 3@@;@5&%—%@ 5,

[ ADOD THI: SELIEucE
IE Pars G2 b i sTip

The licensee develops documentation of the PRA mode! and {he analyses performed o ©¥ PAcE 2 ‘%]
support the risk-informed regulatory activity. This documentation comprises both archival (e,
available for audit) and submuttal (1 e, submitted as part of the risk-informed request)
documentation. The former may be required on an as needed basis to facilitate the NRC stafl’s
review of the risk-informed submittal

4, PDOCUMENTATION TO SUPPORT A REGULATORY SUBMITTAL

4.1 Archival Documentation
Archival documentation associated with the base PRA include the following:

. A detaded descriplion 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 i1 such a manner that 1t is clear why each requirement 1s considered to have

1.260-29



been met. This can be done, for example, by providing a reference to the appropriate
section of the PR A model documentation.

. The complete documentation of the FRA model. If the staff elects to perform an audit on
all or any paris of the PRA used in the risk-informed application. the documentation
mamiained by the censee must be legible. retnevable (1e.. traceable). and of sufficient
detasl that the stall can comprehend the bases supporting the results used m the application.
Regulatory Position 1.3 of this guide provides the attributes and characternisties of archival
documentation associated with the base PRA. The coasensws PRA 3T asd @mls te f’r‘ob’td‘?
clecumentation Cémd:}m:e For fhe base PRA,

. A descniption of the process for maintenance and upgrade of the PRA. The history of the
maintenance and upgrade activities are maintamed. and nclude the results of any peer
reviews that were performed4e as a result of mststenaree-or upgrade.

PRA
The archival documentation associated with a specific application is expected to include
enough mformation to demmonstrate that the scope of tha review of the base PRA s sufficient to
support the application. This includes:

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

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

. The acceptance guudelines 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 Submitiad Documentation

To demonstrate that the techmeal adequacy of the PRA used in an application is of
sufficient quality, the stall expects the following information witl be submutted to the NRC.
Previously submutted documentation may be referenced if it is adequate for the subect submitial:

. To address the need for the PRA model 1o represent the as-bwilt, 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 torm of a sensitivity study that demonstrates the accident sequences or
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comtributors stomulicant to the application were not impacied {remained the same).

. Documentation that the parts of the PRA required to produce the results used m the
decision are performed consistently with the standard as endersed in the appendices of this
regulatory guide.

If a requirernent of the standard (as endorsed in the appendix to this guide) has not been
met, the licenses 15 to provide a justification of why it is acceptable that the requirement
has niot 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
anpacted {remamed the same}

. A summary of the risk assessment methodology used 10 assess the sk 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 m the application’
specific regulaton suides)

. Identification of the key assumptions and approximations relevant to the results used in the
decision-making process. Also mclude the peer reviewers” assessiment of those
assumptions. These assessments provide mformation to the NRC staff in their
determunation of whather the use of these assumptions and approximations is either
appropriate for the application, or whether sensitivity studies performed to support the
decision are approprate.

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

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

— ajustthication in the form of a sensitivity study that demonstrates the accident
sequences or contnbutors significant to the application were not impacted
{remained the same) by the particular issue.

° The standards or peer review process documents may recognize ditferent capability
categories or grades thal are related to level of detail, degree of plant specificity, and degree
of realism. The liwensee’s documentation 18 16 identify the use of the parts of the PRA that
conform (o Heedowrer capability categories or Gradffﬁihe\ lead to limiations on the SR
mplementation of the licensing change. lower thar deemed r€7t4ffe'0! For ﬁf,

gtven ﬁpfimzz'hm ( Sectin 2 ATME Fra _
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APPENDIX A
NRC REGULATORY POSITION ON ASME PRA STANDARD

INTRODUCTION

ASME has published ASME RA-8-2002, “Standard for Probabihstic Risk Assessment for
Nuclear Power Plant Appheations,” (April 3, 2002), Addenda A to this standard (ASME RA-Sa-
2003, December S, 20031, and Addendumn B to this standard (ASME RA-8b-2005, December 30,
2005). The standard staies that it “sets forth requirements for probabulistic risk assessments
(PRAs) used to support risk informed decision for commercial nuclear power plants, and descnibes
a method for applving these requirements for specific applications.” The NRC staff has reviewed
ASME RA-Sb-20035 against the characteristics and attributes for a technically acceptable PRA as
discussed in Regulaion Position 3 of this regulatory guide. The staff’s position on each
requirement (referred 1o in the standard as a requirement. & tugh-level requirement, or a supporting
Fequirement) MTeR—rAwbT003Y s categorized as “no objection,” “no objection with
clagification,” or “no objection subject to the following qualfication,” and defined as follows;

Lhe AMSZ tenderrd |
. 0 objection’ the slafl has no objection to the requirement.

+  Ne ebjection with clarification: the stafl has no objection to the requirement. However,
certain requirements. as writlen, are either unclear or ambiguous, and therefore the staff has
provided its understanding of these requirements.

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

Tabte A~1 provides the stafl’s position on each requitement in ASME RA-8-2002, ASME RA-
Sa-2003 and ASME RA-5b-2005. A discussion of the staff's concern (issue) and the staff
proposed resolution is provided, n the proposed staff resolution, the staff clanfication or
qualification to the requirement is indicated either in bolded text (Lo, bold) or strikeout text (ie.,
strikeout); that is. the necessary additions or deletions to the requirement (as writlen n the ASME
standard) for the stalt io have no objection are provided.

Table A-1  Staff Position on ASME RA-8-2002, ASME RA-Sa-2003, and ASME RA-Sb-2005

Index No S o Issue Position Resofution ‘

Global

—_ Use of references, the various Clardication For every reference:
references. m general may be No staff position is provided on this reference. The staff

wever, there may be neither approves or disapproves of information
it applicable or contained in the referenced document.

acceplable.
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Table A-1  Staff Position on ASME RA-8-2002. ASME RA-82-2003, and ASME RA-8b-2005

Index No Issue Position Resolution
11 The standard is only for current | Clarification | This Standard sets forth requirements for
- generalion LWRs the Probabilistic Risk Assessments (PRAs) used 1o
3 requirements may not be support risk-informed decisions for current
sufficient or adequate for other comrnercial light water reactor nuclear power planis,
types of reactors ,, and prescribes a method for applying these
{5}""%__“ . requirements for specific applications {additional or
revised requirements may be needed for other reactor
designs).
12-37 1 e No objection

N objection

-
FAw

Core damnage

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

Clarification

core damage: . Anvolving a large fraction of the core
{i.e., sufficient, if released from containment, has
the potenfial to cawse offsite health offects) is
anticipated.

Extremely
rare event

A Frequency eutoff should be
provided as part of this

Clarification

extremely rare evestt: one that would not be axpected
to occur even once throughout the world muciear

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

Internal event | Internal fire is an infernal and Cualification | fernal evestt . By convention, ioss of offsite power
not an external event is consklered 1o be an internal event-and-rermet-fire

PRA upgrade | See issue discussed on Clanfication | PRA upgrade: The incorporation into a PRA mede!
definition of Accident of a new meth{xfniog}' or stgnifreant changes in seope
sequence, dominant or capability that have the potential to impact the

significant sequences. Thiz could. ..

Rare event A frequency cutoff should be Clanification | rare event: one that maght be expected fo cocur only &
provided as part of this few times throughout the world nuelear industry over
definition. many vears {e.g., <1E-4/yr).

Reactor-yoar | Thas term references the wrong | Clanfication | reactor year: a calender year in the operating life of
footnote and could more one reactor, regardless of power fevel. See Note 23
acourately reference the right in Table 4.5.1-2 {e).
table in Section 4.3

Reactor- This term references the wrong | Clarification | . See Note 23 in Table £,5.1-2 (¢},

operating- foctnote and could more

state-year

acourately reference the right
table in Section 4.5
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Table A-1

Stafl Position on ASME RA-S-20602, ASME RA-8a-2003, and ASME RA-Sb-2005

Index No

fssue

Position

Resolution

DA-EL thru
DA-E3

MNo objection

4.57-1F

4571

No objection

Table 4.5.7-1

Ne objection

Tables 4.5.7-20aj thre .57 2¢))

IF-AT thru

Mo ohjection

IF-ad
F-B] The it of 1Tind svstems should | Clanfication | For each flood aren.. INCLUDE:

be exparnded 1o melude fire

profecihion svsioms,

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

iF-Bla thry
{F-#2

No obijection

113

s necessary o sonsider a
tanpe of Dow rates for

ted loesding sources,
each huving a unique fequency
of ¢ ¢ For fxample,
sinafl i f1at only cause
spravy are more ikely than large

feaks il rmay cause equipment

subrmergenoe.

Clartfication

(b) range of How rates of-water

I-B3a

#1124 was deleted 1n
Adddendum B

No ebjection

w01

He propagation

patiis mel aveas of

aoctmiidation

Claribication

For each defined flood area and each flood source,
IDENTIFY the propagation paths from the flood
souroe area 1o its the areas of acoumulation.

IF-C2 thru
FCIh

Mo objection
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Table A-1  StafT Position on ASME RA-5-2002, ASME RA-S3-2003, and ASME RA-Sb-2005
Index No Issue Position Resolution
PEBIthrn | s No objection
LE-B3
LE-CI The SR for Capability NUREG/CR-6595. Appendix A provides »

Category 1T contams the
statement: "NUREG/CR
Appendix A provides an
acceptable definition of LERF
sowrce terms.” In fact, the
Appendix contains three
possible defirutions of LERF.

6593,

Clartfication

discussion and examples amaccepizbledefmition-of

LEERY source ferms.

LE-C2a thru
EE-C10

No objection

LE-D] thru
LED6

No alyection

LE-E1 thru
LE-E4

N albjection

LE-F1a thra
LE-F3

No objection

LE-G1 thru
LE-G6

No oi)jécti on

31 e No objection

32 1 e N abjection e

S Nec abyjection

5.4 See tssue discussed on Clanification | 7 para; .Changes that would iropact risk-informed
definition of Accident decisions shouici be prioritized-to-ensure-that-Hre-rrost
sequence, dominant stgmftermt-clrnrgesare incorporated as soomn as

practical.”
55,56 0} s No objection =
e e No elbjection

5.8 (2)-(d)

No objection

5.8 (&)

1t 15 unclear what is to be
documented from the peer
TEVIEW.

{Clanification

“(e} record of the performance and results of the
approprated PRA reviews {consistent with the
requirements of Section 6.6)7

SR (M), 5.8(g)

No objection

i

&

Pﬂ#‘s Cﬁe’»‘d?ﬁ:‘ 'tf’)é"‘ arf
nethe"FRA Mpanteacece
nor P8A npgrade”

, Clacdication

+.200-49
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Table A~1  Staff Position on ASME RA-S-2002, ASME RA-8a-2003, and ASME RA-Sb-2005

Index No Issue Position Resolution

6.5 o e No objection

6.6

6.6.1 As writtens, It 15 not clear Clarification | (1) 1dentification of the strengths and weaknesses
whether certain essential ifems that have 3 sigrificant irupact on the PRA
are included in the (k) assessment of the key assumptions
documentation requirernents —-an-rssessment-of-the-eapabilit-eategoimuof-
that are necessary to the-Sts-torconivalent-Feertevicrgrade-
ascomplish the geal of the peer
review,

662 ] e Ne ohjection
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APPENDIX B
NRC POSITION ON THE NEI PEER REVIEW PROCESS (NEI 00-02)

INTRODUCTION

The NEI Peer Review Process is documented in NEI 00-02, Revision 1. 1t provides guidance
for the peer review of PRAs and the grading of the PRA subelements into one of four capability

" categories. This documentincludes the NEI subtier criteria which provides the criteria for assigning

a grade to each PRA subelement. The NEI subtier criteria for a Grade 3 PRA bave been compared
by NEI o the requirements 1 the ASME PRA standard (ASME RA-Sb-2003) histed for a Capability
Category H PRA A conwparison of the criteria for other grades/categories of PRAs was not
performed since NEI contends that the results of the peer review process generally indicate the
reviewed PRAs are consistent with the Grade 3 cniteria 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 mdicated that sone of the Capability Category Il ASME
PRA standard requirements are not addressed in the NEI Grade 3 PRA subtier critenia. Thus, NEI
has provided gudance to the licensees (o perform a self-assessment of their PRAs agamst the criteria
in the ASME PRA standard that were not addressed during the NEI peer review of their PRA. A
setf~assessment 18 fikely to be performed in support of risk-informed applications. This self-
assessment guidance s also included in NEI 00-02, Revision 1

Thas appendix provides the stafl™s posiion on the NEI Peer Review Process {1.e., NEI 00-02),
the proposed self-assessment process, and the self-assessment actions.  The staff’s positions are
categorized as {ollowing:

+  No objection: the stafl has no objection to the requirement.
«  No objection with clarification: the stafl has no obiection o the requirement. However, certain

requirements. as wrilten, are gither unclear or ambigucus, and therefore the stafl has provided its
understanding of these requirements.

+  No objection subject to the following quahification: the staff has a technical concern with the
requirement and has provided a qualification (o resolve the concern.

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

NRC POSITION ON NEE 00-02

Table B-1 provides the NRC position on the NEI Peer Review Process documented in NEI 00-
02, Revision 1. The siated positions are based on the historical use of NET 00-02 and on the
performance of a self assessiment {o address those requirements in the ASME PRA standard and
Addendums A and B {ASME RA-8-2002, ASME RA-5a-2003. and ASME RA-Sb-2005) that are
not included in the NEF subuier critenia

P.2040-52



Table B-1. NRC Regulatory Position on NEIL 00-02.

Position

Regulatory

Commentary/Resolution

2.1 Objectives

Clarification

See comment for Seetion 1.1,

2.2 Process
Deseription

Clarification

The ASME PRA standard {(with the stafl”s position provided m Appendix A of
this regulatory guide) can provide an adequate basis for a peer review ofen at-
pover, internal events PRA (including internal flooding) that would be
acceptable to the statl. Sinve the NEI subtier eritena do net address ali of the
regairements in the ASME PRA standard, the stall’s postion is that a peer
review based on these criteria iz incomplete. The PRA standard requirements
that are not included in the NEI subtier oriteria (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.

Steps 4,7, &8

Clarification

See previous comment.

2.3 PRA Peer
Review Team

Clarification

The peer reviewer qualifications do not appear o be consistent with the following

requirements specified in Section 6.2 of the ASME PRA standard:

» the need for familiarity with the plant design and operation

o {he need for exch person 1o have knowledge of the specific areas they review

s the need for sach person to have knowledge of the specific methods, codes,
and approaches used in the PRA £ !emeqt dssiaiied Fer rEVIEW

The NET self-sssessment process needs o address the pesr reviewer

qualifications with regard to these factors.

>

Aund 2.3

No objection

Section EVIEW PROC

31 No objection -

3.2 Criteria Clartfication | See cormment for Sectzon 1.1

and

3.3 Grading

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

ASME PRA standard uses Capability Categories L, [, and HI The staff
interpretation of Grades 2, 3, and 4 is that, they cortespond broadly te Capability
Categories 1, 11, and T1I respectively. This statement is not meant to imply that the
supporting requirements, for example, for Category [ are equally addressed by
Grade 2 of NEJ-00-02. The review of the supporting requrerment for Category 11
againgt Grade 3 of NEI-00-02 indivated discrepancies and consequently the need
for a self-assessment. The existence of these discrepancies would indicate that it
would not be appropriate to assume that there are not discrepancies between
Category T and Grade 2. A comparison between the other grades and categories
has not been performed. The mmplications of this are addressed in tlem 72 on
Table B-2.
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Table B-1. NRC Regulatory Position on NEI 00-02.

Report Regulatory Commentary/Resolution
Section Position

R
C. 1 Purpose No objection
C.Z Peer No objection | ~eeeeee

Reviesww Tearn
Mode of
Operation

C3 Clarification | See comment for Section 4.1.
Resornmended
Appreach to

Completing the

Heview

C.4 Grading Clarification | See the two conuments on Section 3.3
M uahificatio
i

C5 Peer Noabpeotion | -----mememmemem e

Review Team
{rood Practice

Last
.6 Output Ouabification | See the comments on Section 4.1
C.7 Farms Clarification | The slaff does not agres 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
requirernents in the ASME PRA standard and Addendums A and B (ASME RA-5-2002, ASME RA-
Sa-2003, and ASME RA-8H-2003) that are not includad in the NEI subtier criteria are addressed
this section. Both the self~assessment process and the specific actions recommended by NEI o
address missing ASME standard requirements are addressed.®

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

[:LA ST SEAMTENCE NeT CLEAR UMLESS S&ctien) 2.2 " 18 MEOET To RE-TARE 2-2 7

% The NEI comparison between NEL 00-02 criterza and the ASME requirements stifized the original standard as modified by
subsequent Addendums (A and B).
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Table B-2 NRC Regulatory Position on NEI Self-Assessment Process.

Report Regufatory Commentary/Resolution
Section Position

[

Clanfication Certam ASME PRA standard requrements. although not explicitly listed in
the NET sublier eritens, may generally be included as good PRA practice.
Credit may be fzken for meehing these ASME requirements subject to
confirmation in the self-assessment that the requirements were n fact
atddressed by the peer review. Table B3-4 1dentifies the ASME PRA
standard requirements not explicitly addressed i the NEI subtier eriteria
that the statl believes needs to be addressed in the NEI self-assessment
process,

3 Clarheaton The stafl fakes exception 1o the statement that NEL 00-02 Appencix D2 “is a
camparison of e peer review proeess fo the ASME PRA standard
Addendum B as endorsed/maoditied by NRC in RG 1.2007 Since the NRC
comments on Addenduwn B were not published at the time NEI 00-02,
Revision | was generated, this statement 1s tnerrect, The NET Self-
Assessmoent document should state that the “Industry has reviewed and
compared the techmes? contents of the peer review process and the ASME
PRA Standard (ASME-RA-Su 3 as endorsed/modified by the NRC and
updated by Addendum B of the ASME Standard. ™ The self-assessment
process should consider the clantications and qualifications on Addendum
B that will be provided Appendin A of RG 1,200, Revision 1

Self Assessment | No objaciion | s
Process
Attributes

Orverall Peer No objeclion | seeeeeeeesm o
Review Process
and Decision

Self Assessment Progess Steps

{.thru 6. No oljecuon o e

T.a Clartficanan For the PRA subelements assigned a grade other than & Grade 3 in the NEI
peer review (e, o Grade 1) 2, or 4. a self-nssessment of those PRA
subelements required for the applicalion against the Capability Category
requirements (of the ASME PRA sandard as qualilied in Appendix A of
this regalatory gwide) delermined o be applicable for the application needs
to be performed and documented. 4

7o thiu 8. No objection ] cemmeeeees

9 Clanfioation The hist of tlemns subgect to a self assessment action and documentation
needs to always imehude those requirements where “Yes™ 15 histed in the
“Addressed by NED colusan and there are actions listed in the “Industry
Sett-Assessment Actions” colwon,

10, thru 13. Noobjgclim | smmremer e

T e A

Howeveér 1t s reRzenable fo AC1GH A4 P& that gt as Append 1 12 3 relf assessmesT
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f
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Table B-2. NRC Regulatory Position on NEI Self-Assessment Process.

Report Regulatory Commientary/Resolution
Section Fosition
14 Clarification The staff’s comments on which ASME PRA requirements need to be

addressed in the self assessment, and on the suggesied actions {Appendix
132 of NEI 00-02, Rev. 1) are provided 1n Table B-3. In addition, the stafls
position on the ASME PRA standard. as documented in Appendix A of this
regulatory guide, needs to be welnded in the self assessment of the PRA
subelements.

Tables B-3 and B-4 provide the staff position on the NEI comparnison of NEI 00-02 (including
the subtier criteria) to the ASME PRA standard Addendum B and the seif-assessiment actions
provided in Appendix D2 of NEI 00-02, Reviston 1.7 The stafls position on the ASME PRA
standard {Addendum B} documented in Appendix A of this regulatory gumde was considered in the
comparison. The review of the NET comparison and proposed actions was performed under the
assumption that all of the requirenients in the NEI subtier criteria were treated as mandatory.  Thus,
the staft position 1s predicated on the requirement that all of the requirements in the NEI subtier

criteria are interpreted as “shall” being required.
=g

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

Table B-3

Take in Saif Assessmant Actions.

NRC Regulatory Positions on Actions Utdities Need to

Action column

TEXT UTHATY ACTIONS REGULATORY | COMMENT/RESOLUTION
POSITION
YES and NONE in | None Mo objection

comunents column

YES and Review comment. 1t is Clarification As written, no acton may be taken,
clanficafions bwlieved Peer Review Process which 1s m conflict with the actions
included n action addressed the requirernents. specified 1n the table providing the
column Unless I is suspected a industry self assessment actions. [tis
problem exists, no further assumed that the actions provided in
action required. that table wilf be taken.
PARTIAL Take action(s) specified iz No Chjection ~
comments celumn
NG Take action(s) specified n No Gbjection -~

ASSESSMENT

In Table B-4, the “NEI Assessment” includes, for each supporting requirement in the ASME

G T . N - . . 3 -
The NEI self-assessment process was revised 1o address the requirements in Addendum B of the ASME Standard.
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S'FD . .
standard (ASME,SR), NE's assessment if this SR is addressedjin NET 60-02 (NE1 00-02), Hit-is
—addressod-r-ii-da-atcber where it is addressed is-dentified (INET 00-02 ELEMENTS), and
whether NEI recommends any self assessment by the hcensee (NDUSTRY SELF ASSESSMENT

ACTIONS). Table B-4 also

action (REGULATORY POSITION).

includes the stalfs posiion on the suggested industry self assessment

—
Table B-4. NR{ Regulatory Position on Industry Self Assessment Actions.
MET ASSESSMENT
ASME ADDRESSED | APPLICABLE INDUSTRY SELF RE{’UL% TORY
$TD SR BY NEE0B-02 | ASSESSMENT ACTIONS POSITION
NEI 80-417 ELEMENTS
INITIATING EVENTS R :
IB-Al Yo -7 IR-8 IR, | Nene Ne objection
- 13
H-AZ Yes -3, TE-7.IE-9, | Conlirm that the mitators Noy objection; the definition of
[[5-10 (meluding Wanan-induced active component provided in
mittators, and stesm the Addendum B of the ASME
generator iube rupiure standard needs to be used when
(PWIHs)Y were inolnded verifving 1SLOUAs were
Thas can be dore by either muodeled; 1E-7 is the applicable
! CHIng Pesr review NE1 00-02 element.
documentlation/conclisions
or exammples [rom vouw
model
docuinentation/consiusions
ar exarmples from vo
model, NET GG-02 dovs not
expheitly mention hisnan-
mduced mttiators but 1n
practice peer reviews have
nnnnnn sddressed s
IH-AZ Yes PE-8IESD None No objection; IE-8 is the
________ applicable NEI 00-02 element.
E-A3aY | Yes R I | MNonie Na objection, [E-8 is the
applicabie NEI 00-02 element.
IH-A4 Partial -5 -7, JE-9. | Check for inttialing events Nex objection; TE-10 s the
RIAY that ean be cansed v a train | applicable NEI 00-02 element.
faslure as well ag o svstem
failure
IE-Ada'™ | Partial ES ST IR, 1 Cheek for initiatiog ovents No objection
-0 that can be caused by
: raiiipie fashures, o the
eqipment failvres result
frorn a Sormnon Cutse Gr
fromn roulne sysiens
alignments.
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Table B-4.

MRC Regulatory Position on Industry Self’ Assessment Actions.

NEF ASSESSMENT

ASME
STB SR

ADDRESSED

BY
NEL 03027

APPLICABLE
NEF 0662
ELEMENTS

INDUSTRY SELF
ASSESEMENT ACTIONS

REGULATORY
POSITION

IF-E3a%

No

Lise the ASME standard for
requirements. NiETQ0-02
does not address this
SUPPOrLnG requirenient

Mo objection

TF-E4

WNo

Tise the ASME atn.lmrd for
requirements, NET 00-02
dues not address this
SUpPeEIngG requurement,

Ne objection

F-E5

Ulse the ASME standard for
NE 00.07
does not address this

FeQUITESRICTI.

suppurhing requaement

No objection

No

Usge the ASME standard for
rogrrernents. NEDOG-02
ol address this

riang

does

SUDDIOT IC({LEiICEﬂUE’i‘.

No objection

IF-Ee

{se the /-\hM_E standard for
1042

LiL;ETLI P

Mo objection

iF-Leat

N}’ ‘fi

does aot Luiu.n.:;% this

[aqm-u;

SupPOrLIg, requireent.,

o objection

IF-E6R

Mo

Ese the ASME standard for
NET 3507

es ol address tys

UITeITns,

suppurbing requiret.

No objection

IF-E7

Llse the ASME standard for
requirerpents. NET 004
daes not address this

SLUDPOT LI

} i
¥z

regurenied

No objection

IF-E&®,

No

Ulse the ASME standard for
eqparements. INBE 0042
<§> got address this

\:U}')}"ﬂ"'lli'l'-’ requircient

Mo obisction

IFF1®

Clae the ASME standurd for
requirernents. NIED 00-02

does not address thus
supporting requirenion

No objection

520

s the ASME standard for
t5. MNEL 0002

dues ol address thys

requ

SEPGE [ﬂ!\) i (;uu eient

Mo objection

IFF30

No

Llse the ASME standard lor
N G042

duoes not addeess this

te@aTenents,

SUPPOTHNG Tequirement,

N objection
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Table B-4. NRC Regulatory Position on Indusiry Self Assessment Actions.

NEI ASSESSMENT

ASME
STD SR

ADDRESSED
BY
NEI §0-027

APPLICABLE
NEI 8802

INDUSTRY SELY
ASSESSMENT ACTIONS

REGULATORY
POSITION

ELEMENTS

"@-_F 400

No

QU-27. QU-
78, QU-32

Use the ASME standard
for requirements af the
sirac of deing an
application. NE{ 80-02
does nof address this
SUppOriing TequircInnt,

Na obiection

QU-F5

No

Use the ASME standard
for reguirements at the
rime of dommg an
application. NEI 04-02
does not address ths
SHPPOTTInG FequUIrcInent

No objection

QUF6™

Lise the ASME standard
for requuiranents at the
tirne of doing an
applicanton. NEL 02
dees not address dus
supporing requirament

Mo objection
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