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MEMORANDUM FOR: Edward L. Jordan, Chairman
Committee to Review Generic Requirements

FROM: Eric S. Beckjord, Director
Office of Nuclear Regulatory Research

SUBJECT: CRGR REVIEW OF INDIVIDUAL PLANT
EXAMINATION FOR SEVERE ACCIDENT
VULNERABILITIES DUE TO EXTERNAL EVENTS
(IPEEE) -~ 10CFR50.54(f) (GENERIC LETTER
88-20, Suprlement 4)

In response to public comments, the staff has revised
Supplement 4 to Generic lLetter 88-20 and specific guidance,
NUREG-1407, for performing individual plant examination for
severe accident vulnerabilities due to external events
(IPEEE). The purpose of this memorandum is to request CRGR
review of the revised Commission paper, generic letter,
guidance document, and draft SECY paper (copies enclosed).

In SECY-90-192 dated May 30, 1990, the staff presented to the
Commission recommendations concerning the IPEEE.
Specifically, the staff proposed to issue a supplement to
Generic Letter 88-20 and a draft guidance document, and to
conduct a workshop to explain the IPEEE process and to obtain
comments. Following the receipt of public comments, the
guidance document would be revised as necessary and issued in
final form and the IPEEE process would begin. The staff had
estimated that the guidance document would be issued in final
form in November 19950.

In a Staff Requirements Memorandum, dated July 17, 1990, the
Commission directed the staff to issue the generic letter
supplement as a draft, along with the guidance document,
prior to the workshop. Following the workshop, the staff was
to submit a negative consent paper summarizing discussions at
the workshop, addressing any concerns, identifying any
proposad modifications to the generic letter supplement and
guidance document and address any further ACRS comments.

The staff issued both the generic letter supplement and the
guidance document as drafts for comment and announced the
availability of these documents and the schedule of the IPEEE
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workshop in a Federal Register notice dated July 25, 1990,
The IPEEE workshop, with about 250 attendees, was held on
September 11-13, 1990 in pittsburgh, Pennsylvania. At the
workshop, over 70 participants either asked questions or made
comments on the generic letter supplement and the guidance
document . Following the workshop, the staff also received
additional written comments from 16 organizations. As a
result, the sta®f has carefully reviewed these comments and
has made revisions to the generic letter supplement and the
guidance document, NUREG-1407. The comments received at and
following the workshop, and staff responses to those
comments, are summarized in Appendix D of NUREG-1407.

In accordance with CRGR operating procedures, we are
enclosing 15 copies of the proposed Commission paper with the
revised Supplement 4 to Generic Letter 88-7" and the NUREG-
1407, "IPEEE - Procedure and Submittal Guidance". Completion

of the CRGR review is requested by March 15, 1990. For
further information on this subject, please contact C. Ader

(2-3975) of my staff.
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A
EJ;gzi. %ecéjord irector
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of Nuclear Regulatory Research

Enclosure:
Proposed Commission Paper

cc: J. Conran



pletion date for CRGR review has been revised to




Pebruary 22, 1991

Sublject:

Backaround:

The Commissioners

James M. Taylor
Executive Director for Operations

INDIVIDUAL PLANT EXAMINAI'ION FOR SEVERE ACCIDENT
VULNERABILITIES DUE TO EXTERNAL EVENTS (IPEEE)

To respond to the Commission's request (as stated in
Staff Requirements Memorandum M900268, dated July 17,
1990) to summarize discussions at the IPEEE workshop,
address concerns, identify proposed modifications to
the draft supplement 4 to Generic Letter 88-20 and

guidance document, and address further ACRS comments.

In SECY-%0-192 dated May 30, 1990, the staff
presented recommendations concerning the individual
plant examination for severe acciden: vulnerabilities
due to external events (IPEEE). Specifically, the
staff proposed to issue a supplement to Generic
Letter 88-20 and a draft guidance document for
comment. Following a workshop to explain the IPEEE
process and to obtain comments, the guidance document
was to be issued in final form thereby initiating the
IPEEE process. The staff had estimated that the
guidance document would be issued in final form in
November 1990.

In a Staff Requirements Memorandum dated July 17,
1990, the Commission directed the staff to issue the
supplement 4 to generic letter 88-20 as a draft,
along with the draft guidance document, prior to the
workshop. Fcllowing the workshop, the staff was to
submit a negative consent paper summarizing
discussions at the workshop, addressing any concerns,
identifying any proposed modifications to the generic
letter supplement or guidance document, and
addressing any further ACRS comments.

Accordingly, the staff issued both the generic letter
supplement and the guidance document (NUREG-1407) as
drafts for comment, and announced the availability of
these documents and the schedule of the IPEEE
workshop in a Federal Register notice dated July 25,
1980, The IPEEE workshop, with about 250 attendees,
was held on September 11-13, 1990 in Pittsburgh,
Pennsylvania. At the workshop, over 70 participants
4 B




The Commissioners 2

either asked questions or made comments on the
generic letter supplement and the guidance document.
The staff also received additional written comments
from 16 organizations. The staff reviewed these
comments, and made a number of revisions to the
generic letter supplement (Enclosure 1), and the
guidance document, NUREG-1407 (Enclosure 2).

Discussion:All the guestions and comments, raised at the

workshop or submitted in written form, were
categorized into several major subject areas.
Appendix D of NUREG-1407 (Enclosure 2) contains these
questions and comments and the NRC staff's respouses.
The most significant comments, concerns, and
questions, together with the staff response, are
summarized below. This summary also serves to
highlight the major changes made in going from the
proposed to the final documents.

1) Backfit analysis: Whether a regulatory backfit
analysis of the proposed IPEEE effort should be

e e @]

Response: The staff does not believe that a 10 CFR
50.109 type backfit analysis is needed for the IPEEE
generic letter (Memo from W. Parler to Commissioners,
dated July 27, 1990). The request to perform the
IPEEE is considered to be a reguest under 10 CFR
50.54(f) and, as such, a 50.54(f) analysis has been
performed and is included as Appendix 5 to Supplement
4 of Generic Letter 188-20. The staff has, however,
completed a value/impact analysis and has included it
in the response tc public comments (Appendix D of
NUREG-1407 item 1). This analysis shows that, based
on previous experience with the evaluation of severe
accidents initiated by external events, the IPF¥LE has
the potential to identify items which, if coriected,
would result in substantial increases in safety, and
that the cost of corrections, including the cost or
the IPEEE, would be commensurate.

Response: The staff's estimates of cost and resource
requirements to perform an IPEEE were derived from
the actual costs spent on NUREG-1150 plants and the
cost spent on the Hatch seismic review extrapolated
to the IPEEE scope. At the IPEEE workshop, certain *
industry estimates were presented that were either
less than or comparable to the staff's estimate. The
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staff does recognize that there are uncertainties in
the costs because there are uncertainties associated
with analyzing external events. However, the staff
believes that there are ways to keep the cost under
control. If additional questions arise regarding the
IPEEE process and the associated requirements, the
staff plans to be available to meet with licensees
and respond to those questions.

Response: The methods identified in NUREG-1407 are
not new and have been used and discussed extensively
in the past. PRA procedunrzs for assessing the risk
associated with external events were available and
being used since the late 70's. The NRC seismic
margins method was published in 1985 while the EPRI
seismic margins method was published in 1988. These
margins methods were derived from the insights gained
from available seismic PRAs. They were widely
discussed in many conferences and workshops and were
used at three plant sites. The seismir walkdown, one
of the most important ingredients in the seismic
IPEEE, uses procedures similar to those that will bhe
used in the implementation of USI A-46, "Verification
of Seismic Adegquacy of Equipment in Operating
Plants". A number of trial walkdown training
workshops with a number of participants from the
utilities were conducted in the past by the Seismic
Qualification Utility Group (SQUG), who developed the
walkdown procedures for USI A~46. Finally, the event
trees/fault trees developed for the internal event
IPE, which is about 18 months ahead of IPEEE, will be
available for IPEEE use. Therefore, the staff
believes that there is a large pool of talent
available (as evidenced by the number [approximately
25] of consultants and consulting firms represented
at the IPEEE workshop) and that within the three year
period to perform the IPEEE, licensees can develop or
obtain the necessary expertise to conduct the IPEEE.
However, as with the interna) events IPE, tLhe staff

will consider extension be this date on a case-
by-case basis.

4) Licensee response time: The Initial Response time
of 60 days to identify the methodologies for

c i is to :

Response: The staff believes that it is appropriate
to extend the initial licensee respoise time from 60
days to 180 days to allow for some essential
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preparation werk, i.e. carrying out the bidding

process, completing the development of the

alternative fire evaluation methodology by

NUMARC/EPRI, and reviewing and assessing this

methodology by the staff. One l.undred eighty days

was selected in consideration of the current schedule 1
for NUMARC/EPRI to complete the development and |
verification of their alternate fire methodology, and ﬂ
for the subseguent staff review. These activities

are expected to be completed in July 1991 (see 6.1

below). j

)
5) Inclusion of issues: The inclusion of (1) |
Wummww |

103, "Design for Probable Maximum Precipitation |
L&W |

Responsge: Licensees need to confirm that lightning or '
volcanic activity is not a dominant contributor to ;
severe accident risk at their nuclear powar plant |
site. The determination should be based upon past
plant-specific experience. The concern with |
lightning (as pointed out by ACRS) is that lightening
strikes may, in addition to causing loss~of offsite
power, also affect instrumentation and control
systems adversely. If this has happened previously
at a site, we would expect the IPEEE, for that
specific plant, to address it. For volcanic
activity, only two sites would be affected. 1In
either case, a simple discussion will be sufficient
for those plants n~t impacted by these events. For
plants that may be impacted by these events, the
success screening process, such as described in
NUREG-1407, can be used.

With regard to GI 103, NRC has acknowledgad the
importance of this new PMP criterion in Generic
Letter 89-22 by requiring that future plants be
designed against this new criterion (i.e., design
basis). For ex1st1ng plants, NRC has recommended
that licensees review the material convained in GL
89-22 to determine whether they believi: additional
action is necessary; however, no chang: in their
design basis needs to be made. For “he IFEEE, the
staff believes that assessing the potential for PMP
to cause a severe accident is justified, since the
National Weather Service PMP data is being applied to
future designs. However, the staff has clarified the
previous recommendation by limiting the assessment of
the effects to onsite flooding and roof ponding.

6) Fire Evaluation
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6.1 Expeditious NRC review of the NUMARC/EPRI
alternate fire evaluation methodology was reguested.
Response: The staff had previously committed to
review an alternate methodology being developed by
NUMARC and EPRI for the evaluation of fires.
Currently the staff has under review a NUMARC
document describing the methodology and is waiting
for follow-on documents from EPRI and NUMARC on their
fire data base, and the results of demonstration
applications of this methodology at two nuclear
plante (these are expected in February 1991 and March
1991, respectively). Following receipt of these
documents the staff plans to complete its review,
including interaction with ACRS, and respond to
NUMARC. As stated in item (4) above, these
activities are not expected to be completed until
July 1991. Therefore, the staff plans to respond
separately to the NUMARC/EPRI alternate methodology,
SO as not to delay issuing the IPEEE generic letter
and guidance document. However, as discussed in itenm
(4) above, additional time had been allocated to
licensees, so that they may have the results of the
staff review available prior to comnitting to a fire
evaluation methcdology in their IPEEE submittal
plans.

6.2 GI-57, "Effects of Fire Protection System
Actuation on Safety-Related Egquipment," The

] ' this guestioned.
Response: The effect of fire suppressants on safety
equipment is one of the safety issues identified in
the Fire Risk Scoping Study, NUREG/CR-5088, and may
be a significant contributor to risk. Accordingly,
it was raised as a generic safety issue, and also
included in the IPEEE. 1t is expected that if a
licensee discovers a significant vulnerability in
this area through the IPEEE, it would be addressed
and not wait for the GI-57 resolution. Relevant
information on whether actuated fire protection
systems would spray safety-related eguipment, and
some protective measures to prevent the safety
equipment from being sprayed by fire suppressants,
can be collected during the walkdown. The additional
effort to collect this information during the
walkdown should not be a burden. However, the formal
resolution of CI-57 does not have to be a part of the
IPEEE.,
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7) Seismic Events: Clarification of the treatment of
geismic events was needed.

Response: The staff has taken the difference between
these two curves into consideration in specifying the
enhancements for the seismic margins methods and the
seismic PRA. However, based oa the available
information to date, the staff is unable to dispute
the merit of either curve and considers both of them
to be valid. The staff also believes that the added
cost of using two curves should not be burdensome,
based on what was spent on NUREG-1150 plants. A
utility may choose to use only a single curve,
provided the higher one of the two curves is chosen.

7.2 The use of a site-specific seismic curve (in lieu
rves) was suggested,

of the LINL and EPRI curves

Response: The LLNL and EPRI curves are site specific
seismic curves. Zach used their standard methodology
and uniform interpretation of databases to calculate
the seismic hazards for the Eastern U.S. power plant
sites. The use of other site-specific seismic hazard
curves is an acceptable optior subject to the review
and acceptance of the staff. Sensitivity studies
should be performed to determine if the use of the
EPRI and LLNL mean hazard curves would affect the
delineation or ranking of seismic sequences.

However, in the staff's opinion, the cost associated
with the development of new site-specific seismic
hazard curves could be very high and time consuming.

7.2 The use of plant design bases in the seismic
K I

Response: The staff investigated the potential of
using the seismic design basis as a parameter for
making the initial binning assignments. There was
insufficient technical basis for its use, therefore,
it was not used initially. However, when considered
in conjuncticn with the seismic hazard, the use of
the seismic design bases provided a means for a
reduction in the scope of the 0.3g margins review.
Specifically, plant sites within the 0.3g bin were
assigned to a full-scope or a newly defined focused-
scope category. The full scope category is
essentially the review contained in the draft generic
letter and guidance document that went out for public
comment, whereas the focused-scope review represents
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a reduction in scope. The primary purpose of this
further subdivision is to reduce the level of review
effort, mainly in the relay chatter area, for plants
with a lower hazard or high design basis. Plants
with relatively higher hazard and lower seismic
design basis will require a more detailed study than
the other plants. (Grouping of plants into various
categories is discussed in Section 3 and Appendix A
of NUREG-1407). Of the 56 sites originally assigned
to the 0.3g category, 7 remain in the full-scope with
the remainder moved to the focused-scope.

Response: Detailed relay chatter studies carried out
at the Hatch and Diablo Canyon plants showed that the
relay chatter review required considerable resource
expenditure, and the relay prcble=s identified at
these plants were recoverable by operators with
existing procedures. However, there is a concern
among the staff and industry consultants that such
conclusions cannot be cunsidered generic without some
additional plant reviews.

Therefore, as discussed above, the staff is
recommending that the 0.3 g bin be subdivided into
two categories, a full scope and a focused scope
category. For plants in the full scope category,
licensees will have to evaluate the relay chatter
consistent with the approach discussed in EPRI NP-
6041 or equivalent. For reduced-scope review, A-46
program implementation will provide information for
satisfying the IPEEE requirements. It should be
noted that considerable efficiency can be achieved,
using the lessons learned from the Hatch and Diablo
Canyon relay chatter evaluation. For plants in the
focused scope category, a lower level of effort,
which would include looking for and addressing low
capacity relays only, is recommended.

ACRS COMMENTS:

The ACRS has reviewed the resolution of public
comments on, and the resulting changes to, the
proposed supplement to Generic Letter 88-20 and
NUREG-1407. ACRS comments were provided by a letter
dated Feb. 12, 1991 in which it stated that the
changes resulting from the resolution of comments are
acceptable. However, the ACRS has identified two
specific concerns that they believe should be
resolved before the supplement is issued. These
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concerns are: (1) No definition of a vulnerability
nor guidance on how to identify one is provided, and
(2) The use of word “conservative" associated with
the alternate approach of using one hazard curve in
the seismic PRA may be a problem.

With regard to the definition of vulnerability, the
staff, consistent with the approach of the IPE, has
chosen not to establish specific "acceptance
criteria" that would define a vulnerability but
rather to allow licensees to develop and report a
vulnerability definition consistent with their review
process. Furthermore, the IPEEE is designed
primarily to be an activity for licensees to examine
their own plants and to implement improvements that
they believe to be useful. The NRC review will be
primarily to ensure that licensees have conducted a
comprehensive enough examination to have uncovered
vulnerabilities. Having NRC explicitly establish
acceptance criteria (qualitative or numerical) to
define a vulnerability could detract from the intent
of the IPE/IPEEE process by focusing attention on
meeting some defined criteria rather than evaluating
the safety insights of the IPE/IPEEE findings. The
staff believes that each licensee should be given the
flexibility to define a vulnerability consistent with
his review process and recognizes that the definition
chosen could span a range of quantitative and/or
gualitative considerations. If NRC consideration
(includes both guantitative measures and
nonquantitative judgment) indicates that plant design
or operation could be enhanced by substantial
additional protection beyond NRC regulations,
appropriate enhancement will be recommended and
supported with backfit analysis in accordance with 10
CFR 50.109.

With regard to the alternate approach of using a
single “conservative" seismic hazard curve, the staff
has provided its rationale in the response 7.8 to
public comments presented in Appendix D of NUREG-
1407, Both hazard curves were developed using expert
judgment as the primary input. The Nz2tional Academy
of Science has concluded that both cuarves were
developed with valid state-of-the-art approaches and
are valid estimates of seismic hazard for given
sites. The staff prefers that both curves be used
because this will help to focus on the delineation of
dominant seguences rather than the bottom line
numbers. The international peer review panel (The
Kouts Committee) on the NUREG-1150 study also
recommended to use both hazard curves. The staff
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does not believe that taxing a "statistical average"
of the two seismic hazard curves is appropriate
because the approaches used in developing the curves
were different. Since the use of the word
“"conservative" may be a problem, the staff has
decided to replace the word "conservative" with
"higher" in supplement 4 to Generic Letter 88-20 and
NUREG-1407.

ummaj re

In summary, the staff believes that the workshop
conducted in Pittsburgh and follow on comments
received have contributed to improving the generic
letter supplement and the guidance document. 1In many
areas the staff has made appropriate revisions as a
result of comments received. The most extensive
comments received were those provided by NUMARC, and
after review of these comments and subsequent public
meetings with NUMARC, the staff believes that
differences between the final IPEEE generic letter
supplement and guidance document, and NUMARC's
position, are not major. The staff has also added an
Appendix D to NUREG-1407 which addresses all comments
received. With these revisions, the staff believes
that the Generic Letter and NUREG-1407 are ready to
be. is_.ued as final documents. This will complete
implementation of a key portion of the Commission's
Severe Accident Policy Statement for operating
plants. The staff intends to periodically brief the
Commission on the progress of both the internal event
IPE and IPEEE.

Coordination: OGC has reviewed the revised generic letter and
has no legal objection.

Recommendation:
That the Commission ncte:

i. That unless otherwise instructed within 10 working
days from the date of this paper, the staff
intends to issue the revised supplement 4 to
generic letter 88-20 and the revised NUREG-1407 to
all holders of operating licenses, requesting that
they conduct an individual plant examination for
severe accident vulnerabilities due to external
events.

NUMARC/EPRI are continuing development of a
procedure for assessing internal fires. The staff
will review the proposed procedure when available

L8
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and determine its acceptability as an alternative
analytical method for the IPEEE.

3. The issuance date of supplement 4 to GL 88-20 will
start the IPEEE clock. All licensees need to
identify methodologies selected for the IPEEE
within 180 days and submit their reports within
three years.

James M. Taylor
Executive Director
for Operations

Enclosures:
1. Revised Generic Letter
2. NUREG~1407 IPEEE Guidance, Revised
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{«+) or Bold faced words: Revisions resulted from public comments

To All Licensees Holding Operating Licenses for Nuclear Power
Reactor Facilities

SUBJECT: INDIVIDUAL PLANT EXAMINATION OF EXTERNAL EVENTS
(IPEEE) FOR SEVERE ACCIDENT VULNERABILITIES ~ 10CFR
50.54(f) (Generic Letter No. 88-20- Supplement 4)

) ¥ Summary

In the Commission policy statement on severe accidents in nuclear
power plants issued on August 8, 1985 (Ref. 1), the Commission
concluded, based on available information, that existing plants
pose no undue risk to the public health and safety and that there
is no present basis for immediate action on any regulatory
reguirements for these plants. However, the Commission
recognizes, based on NRC and industry experience with plant-
specific probabilistic risk assessments (PRAs), that systematic
examinations are beneficial in identifying plant-specific
vulnerabilities to severe accidents which could be fixed with
low-cost improvements. As a key part of the implementation of
the policy statement, the staff issued Generic Letter 88-20 (Ref.
2) on Nov. 23, 1988, requesting that each licensee conduct an
individual plant examination (IPE) for internally initiated
events only.

Current risk assessments indicate that the risk from external
events could be a significant contributor to core damage in some
instances. The staff, however, delayed the issuance of the
request for a systematic individual plant examination for severe
accidents initiated by external events (IPEEE) to allow the staff
to carry out additicnal work to (1) identify which external
hazards need to be evaluated, (2) identify acceptable examination
methods and develop procedural guidance, ((3) coordinate with
other ongoing external event programs, and (4) conduct a workshop
to explain the IPEEE process and to cbtain comments and questions
on the draft generic letter supplement and associated guidance
document.). The staff has completed this work {and has revised
this suppiement and the guidance document) (Enclosure 2) and is
now reguesting that each licensee perform an individual plant
examination of external events to identify vulnerabilities, if
any, to severe accidents and report the results together with any
licensee-determined corrective actions to the Commissicn.
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The general purpose of the IPEEE is similar to that of the
internal event IPE--that is, for each licensee (1) to develop an
appreciation of severe accident behavior, (2) to understand the
most likely severe accident sequences that could occur at its
plant under ful. power operating conditiens, (3) to gain a
qualitative understanding of the overall likelihood of core
damage and radioactive material release, and (4) if necessary, to
reduce the overall likelihood of core damage and radioactive
material releases by modifying hardware and procedures that would
help prevent or mitigate severe accidents. It must be emphasized
that for the IPEEE the key outcome is the insights obtained from
such an examination which can be conducted using any of the
acceptable approaches. Besides the completion of the internal
event IPE and IPEEE, closure of severe accident concerns involves
future NRC and industry efforts in the areas of accident
management. Additional discussion is provided in SECY-88-147
(Ref. 4) on the interrelationships among these three areas and
the role they play in closure of severe accident issues for
operating plants.

Therefore, consistent with the Commission's Severe Accident
Policy Statement and pursuant to 10 CFR 50.54(f), you are
reguested to perform an Individual Plant Examination of External
Events for plant-specific severe accident vulnerabilities
initiated by external events and submit the results to the NRC.
NUREG=1407, which provides additional guidance for the
performance and submittal of the IPEEE, is enclosed.

2. Examination Process

The examination process for the IPEEE, in general, is similar to
that for the internal event IPE (Ref. 2). Basically, the
event/fault trees from the internal event IPE can be extenied for
external event PRAs, or used to identify important equipment for
other acceptable evaluation methods, for instance, the seismic
margin methodology. As in the internal event IPE:

(1) The guality and extent of the results derived from ar IPEEE
will depend on the vigor with which the licensee applies the |
method of examination and on the licensee's commitment to |
the intent of the IPEEE.

(2) The maximum benefit from the IPEEE would be realized if the
licensee's staff were involved in all aspects of the
examination; that involvement would facilitate integration
of the knowledge gained from the examination into operating
precedures and training progranms.

Therefore, each licensee is requested to use its staff to the
maximum extent possible in conducting the IPEEE, by participating
in the analysis and technical review, and by validating both the
process and 1ts results thru an independent peer revies.



3. ldentification of External Hazards

The external events to be considered, consistent with past PRAs,
are those events whose cause is external to all systems
associated with normal and emergency operation situations. A
comprehensive list of external events can be found in NUREG/CR-
2300, "PRA Procedures Guide" (Ref. 5). Some external events
listed may not pose a significant threat of a severe accident.
Some external events may have been considered at the design stage
and have sufficien*ly low contribution to core damage fregquency
or plant risk. Some events may have been or will be reviewed
under ongoing programs; for instance under IPE, the significance
of lightning and severe cold weather conditions that could cause
loss of offsite power will be assessed, Alsoc, internal floods
have been included in the internal event IPE request (Ref. 2).
Based on staff's evaluation of references 6 through 8, the staff
recommends that only five events be included in the IPEEE.
However, licensees should confirm that no plant-unique external
events known to the licensee with the potential to initiate
severe accidents are excluded from the IPEEE. For example,
volcanic activities should be assessed as part of the IPEEE ;
process at plant sites in the vicinity of active volcanoes, and
lightning effects should be assessed as part of the IPEEE process
at those sites where lightning strikes may fail equipment in
addition to causing partial or complete loss of offsite power,
(i.e., affecting safety~-related instrumentation and control
systems). The five external events requiring assessment include:

Seismic Events

Internal Fires

High Winds and Tornadoes

External Floods

Transportation and Nearby Facility Accidents

LN
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A detailed discussion regarding the evaluation of external
hazards can be found in NUREG-1407 and References 6~8.

4. Examination Methods

The NRC has identified the following approaches (Details are
provided in NUREG~1407) as being acceptable for the examination
requested by this letter. The application of these approaches
involves cousiderable judgment with regards to the required scope
and depth of the study, level of analytical sophistication, and
level of effort to be expended. This judgment depends on how
important the external initiators are likely to be compared with
internal initiators, and a perceived need for accurately
characterizing plant capacity or core damage frequency. The
detailed guidelines and description ¢f enhancements presented in
NUREC-1407 do not preclude use of this type of judgment.
Consistent with any engineering practice, expert opinions and
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simplified scoping studies and bounding analyses are expected to
be used (and should be documented), as necessary, in forming
these judgments. A brief discussion of these approaches is
provided below:

4.1 Seismic Events. A seismic IPEEE can be accomplished by

performing a seismic probabilistic risk assessment (PRA)
with enhancements, or by using one of two seismic margin
methods with enhancements.

The seismic PRA should be at least a Level 1 plus a
containment performance analysis that uses current methods
and plant information. Containment performance analysis
guidance is provided in Appendix 2. The containment
performance analysis should concentrate on identifying
seismically induced vulnerabilities and sequences different
from those obtained from the IPE. The staff considers the
procedures described in NUREG/CR-2300 (Ref. 5), NUREG/CR~
2815 (Ref. 10), and NUREG/CR-4840 (Ref. 15) to be adeguate
for the selsmic IPEEE, provided the enhancements discussed
in Appendix 1 of this generic letter are alsc included. The
staff prefers that both mean (arithmetic) hazard curves
(Refs. 11 and 12) developed by the Lawrence Livermore
National Laboratory (LLNL) and the Electric Power Research
Institute (EPRI), if available, be used in performing the
PRA, since this will help to focus on the delineation of
dominant sequences rather than the bottom line numbers. {If
a licensee chooses to perform only one analysis, then the
higher mean (arithmetic) hazard estimates cf the two curves
should be used.)

Two seismic margins methcds (SMMs) with enhancements, one
developed by NRC and the other developed by EPRI, can also
be used for the seismic IPEEE. However, the SMMs in their
current form are not suitable for plant sites located in
areas of high seismicity. For the remaining sites, a graded
review approach (full scope, focused scope, and reduced
scope) is Jdefined (see NUREG~1407). The lists of review
level earthquakes (RLEs) and review scope defined by the
staff for all U.S. sites, and for use in SMMs, are presented
in Appendix 3. The RLE does not represent a safety adequacy
criterion or a threshold of vulnerability for the individual
plant. The RLE is intended as a reporting criterion if the
plant capacity is lower than the specific RLE. Detailed
descriptions of the seismic margins methods can be found in
NUREG/CR=4334 (Ref. 14), NUREG/CR~4482 (Ref. 28), NUREG/CR~
5076 (Ref. 29), and EPRI NP-6041 (Ref. 13). The requested
enhancements are discussed in NUREG-1407 and summarized in
Appendix 1 of this generic letter.

Internal Fires. Fire initiated events can be treated by
performing a Level 1 fire PRA as described in NUREG/CR-2300
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or a simplified fire PRA as described in NUREG/CR-4840 (Ref.
15). The COMPBRN code can be used to model fire
propagation, provided that the shortcomings identified in
Ref. 16 are addressed. When the licensee assesses tha
effectiveness of manual fire fighting, it should use plant-
specific data from fire brigade training to determine the
response time of the fire fighters. The effectiveness of
fire barriers should be assessed, and the use of separation
in determining fire zones critically examined. The walkdowr
procedures should be specifically tailored to assess the
remaining issues identified in the Fire Risk Scoping Study
(Ref. 16): (1) seismic/fire interactions, (2) effects of
fire suppressants on safety equipment, and (3) control
system interactions for severe accident vulnerabilities.
Containment performance (Appendix 2) should be assessed to
determine if vulnerabilities stemming from sequences that
involve containment failure modes distinctly different from
those obtained in the internal event analyses are predicted.

£
W

High Winde, Floods, and Transportation and Nearky Facility
Accidents. A screening type approach as shown in Tigure 1
can be used to evaluate the impact of high winds, external
floods, and transportation and nearby facility accidents.
The steps shown in Figure 1 represent a series of analyses
in increasing level of detail, effort, and resolution. The
licensee should first determine if the 1975 Standard Review
Plan (SRP) criteria are met. If the plant does not meet the
1975 SRP criteria, the licensee should examine it further
using the recommended optional steps. However, the licensee
may chocse to bypass one or more of the optional steps,
provided that vulnerabilities are either identified or
proved to be insignificant. Again, the containment
performance should be assessed to determine if
vulnerabilities and sequences different from those ob*ained
from the internal event analyses are predicted.

The above methods are recommended by the NRC; however, the NRC
recognizes that other methods capable of identifying plant-
specific vulnerabilities to sevare accidents due to external
events may exist. ¥For example, ar alternative fire vulnerability
evaluation (FIVE) method is under review by the staff at this
time, and mzy become a viable option for the treatment of fire in
the IPEEE. The staff will review any {other) systematic
examination methods proposed () to determire their acceptability
for IPEEE. For sites with multiple unite, some utilities may
desire to reduce their review scope a’cer completing the initial
IPEEE plant evaluation. Any proposed reduction in the scope of
the IPEEE evaluaation should be discussed with the WRC on a case-
by-case basis.

5. Coordination with Other External Event Programs
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Three programs, i.e., (1) the external event portion of USI A~
45, (2) GI-131, and (3) the Bastern US Seismicity Issue (
formerly called the Charleston Earthquake Issue), are subsumed in
the IPEEE. A brief discussion of these programs is provided
below:

- USI A-45, "Shutdown Decay Heat Removal Reguirements": USI
A-45 had the objective of determining whether the decay heat
removal function at operating plants is adeguate and if
cost~effective improvement can be identified. A part of the
USI A-45 activities consists of assessing the adequacy of
the decay heat removal system (DHR) to deal with external
events initiators. This aspect of the DHR issue should be
specifically addressed in the review of the IPEEE. The
external event insights obtained from the USI A-45 study on
five plants are presented in GL 88-20.

- G1 131, "Potential Seismic Interaction Involving the Movable
In-Co u in i g
Generic Issue (GI) 131 (Ref. 17) deals with the seismically
induced failure of the flux mapping transfer cart leading
indirectly to the rupture of instrumentation tubes at the
seal table. This could lead to core damage if loss of
coolunt through the ruptured instrumentation tubes is
combined with unavailability of other mitigating systems.
This scenario is applicable only to Westinghouse plants.
Affected plants should explore the potential for this
scenario and achieve a resolution of this concern through
the IPEEE.

- .S, ici eston Earthquake)
issue: As a result of work carried out by the NRC, LLNL,
and EPRI to resoclve the Charleston Earthquake Issue,
probabilistic seismic hazard estimates (Refs. 11 & 12) exist
for all nuclear power plant sites east of the Rocky
Mountains. These estimates can be used directly by any
licensee opting to satisfy the seismic IPEEE by means of a
seismic PRA. The NRC/LLNL and EPRI work in this area also
played 31 key role in determining the review level
earthquakes to be used in the seismic margin option. The
IPEEE will provide a resolution of the Eastern U.S.
Beismicity issue without any additional work by the
utilities.

Other external event programs listed below are either resclved or
nearing completion. Their plant-specific implementation may
require a plant-specific examination, which should be coordinated
with the IPEEE to minimize unnecessary duplication of examination
and review efforts.

- =232..98 m Interactions in Nuclear Power Plants," USI
A-40, "Seisvic Design Criterja, A Short-Term Program," and
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": The scope of USI A-46 has been expanded
to contain the seismic spatial system interaction of USI A-
17 and the seismic capability of safety tanks of USI A-40
(NUREG-1407). The USI A-46 review is required on
approximately 70 operating plants, which constitute a subset
of all the nuclear power plants that are expected to perfornm
an IPEEE. USI A~46 should be coordinated with the IPEEE so
that the objectives of both activities may be accomplished
with a single walkdown effort. (Both A-46 plants and non-
A-46 plants will address spatial interactions within the
IPEEE program through the seismic walkdown, which is guided
by the EPRI methodology.) ()

- NUREG/CR-5088, "Fire Risk Scoping Studv" and GI 57, "Effects
of Fire Protecti S ! -
Eguipment": The licensee should address the fire issues
identified in the Fire Risk Scoping Study (Ref. 16) as
discussed in Section 4.2 in NUREG-1407. However, it should
be noted that additional research related to GI 57 is being
performed in parallel with the IPEEE to obtain more rigorous
and realistic estimates of risk; this research may identify
other potential vulnerabilities. A specifically tailored
walkdown for potential fire vulnerabilities should enable
the licensee to collect information related to Gl 57.
Licensees may propose corrective measures that could resolve
some or ali of the GI 57 concerns.

If, during its IPEEE, a licensee (1) discovers a potential.
vulnerability that is topically associated with any other USI or
GI and proposes measures to dispose of the specific safety issue,
or (2) concludes that no vulnerability exists at its plant that
is topically associated with any USI or GI, the staff will
consider the USI or GI resclved for a plant upon review and
acceptance of the results from the IPEEE. The licensee's IPEEE
submittal should specifically identify which USIs or Gls it is
proposing to resolve. ()

6. vere ciden

In performing an IPEEE using a PRA, it is necessary to screen for
potentially important severe accident sequences. The screening
criteria that should be used to determine which of the
potentially important sequences that lead to core damage or
unusually poor containment performance, should be reported to the
NRC with your IPEEE results, are listed in Appendix 3 of this
generic letter.

If a seismic margin method is used in the IPEEE, the licensee

should report ai! functional sequences and success paths

considered in the analysis and their associated high confidence-
low probability of failure (HCLPFs) values. 1In addition, the
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licensee should report all HCLPFs related to containment and
containment systems performance. A HCLPF value lower than the
specified review level earthquake (RLE) {)does not necessarily
represent a plant vulnerability. The licensee should assess the
significance of HCLPF values lower than the RLE and take any
actions that are deemed appropriate.

NUREG-1407 describes the documentation needed for the accident
sequence selection and the intended disposition of these
sequences. A summary is provided in Appendix 4.

7. Use of IPEFE Results
Licensee

It is expected that the licensee will move expeditiously to
correct any vulnerabilities that it determines warrant
correction. Information on changes initiated by the licensee
should be documented in accordance with the requirements of 10
CFR 50.5% and 10 CFR 50.90. Changes should also be reported in
the IPEEE submittal (including reference to any previous
submittal under 10 CFR 50.59 or 10 CFR 50.90) in response to this
letter.

NRC

The NRC will evaluate licensee IPEEE submittals and will serve as
a clearing house to disseminate all important IPEEE findings.
These evaluations are intended to obtain reasonable assurance
that the licensee has adequately aralyzed the plant design and
operations to discover instances of particular vulnerability to
core damage or unusually poor containment performance given a
core damage accident. Further, the NRC will assess whether the
conclusions the licensee draws from the IPEEE regarding changes
to the plant systems or components are adeguate. The
consideration will include both guantitative measures and
nonquantitative judgment. The NRC consideration may lead to one
of the following assessments:

If NRC consideration of all pertinent and relevant factors
indicates that the plant design or operation must be changed
to meet NRC regulations {(licensing basis)), then
appropriate modifications will be required and expected to
be implemented without regard to cost except as appropriate
to select among alternatives.

2. If NRC consideration indicates that plant design or
operation could be enhanced by substantial additional
protection beyond NRC regulations, appropriate enhancement
will be recommended and supported with backfit analysis in
accordance with 10 CFR 50.109.
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3. If NRC consideration indicates that the plant design and
operation meet NRC regulations and that further safety
improvements are nct substantial or not cost effective,
enhancements would not be suggested unless significant new
safety information becomes available.

8. Accident Management

Licensees need not develop an accident management plan as an
integrated part of the IPEEE. Licensees should plan to
incorporate the results of the IPEEE and other relevant
information into their accident management plans at a future
date. Neverthelesc, the IPEEE process should identify operator
or other plant perscnnel actions that can substantially reduce
the risk from severe accidents, and should implement in the form
of emergency operating procedures or similar formal guidance, any
corrective actions as appropriate. We encourage each licensee
not to defer implementing such actions but rather to implement
such actions within the constraints of 10 CFR 50.59. These
actions can be integrated later into the plant's accident
management program.

9, Documentation of Examination Results

The IPEEE should be documented in a traceable manner to provide
the basis for the findings. This can be dealt with most
efficiently by a two~tier approach. The first tier consists of
the results of the examination, which will be reported to the
NRC. The second tier is the documentation of the examination
itself, which should be retained by the licensee for the duration
of the license. A summary of the documentation is provided in
Appendix 4 of this generic letter,

10. Licensee Response

Licensees are reguested within (180) days from the issuance date
of this generic letter to submit their proposed programs for
completing the IPEEEs. The proposal should:

1. 1Identify the methods and approach selected for performing
the IPEEE,

2. Describe the method to be used if it has not been previously
submitted for staff review (the description may be by
reference), and

3. Identify the milestones and schedule for performing the
IPEEE, and submitting the results to the NRC.

Meetings with NRC during the examinations will be scheduled acs
needed to discuss subjects raised by licensees and to provide
necessary clarifications.
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Licensees are requested to submit the IPEEE results within three
years from the issuance date cf this generic letter (Supplement 4
to Generic Letter 88-20). ({()The NRC encourages those plants that
have not yet undergone any systematic examination for severe
accidents to promptly initiate the examination.

Those licensees that choose to use existing external events PRAs
with enhancements identified in NUREG-1407 as an alternative
method for conducting the IPEEE should:

1. Certify that the PRA meets the intent of the generic letter,
in particular with respect to the licensee's staff

involvement,

- i Certify that the existing plant design and operation are
represented accurately in the PRA, and

3. Submit the results on a schedule shorter than 3 years.

11. Regulatory Basis

This letter is issued pursuant to Section 182a of the Atomic
Energy Act 10 CFR 50.54(f). Accordingly, all responses should be
under oath or affirmation. This request for information is
covered by the Office of Management and Budget under an Interim
Clearance No. 3150-0011, which expires April 30, 1991. The
estimated average burden would not exceed 6 person-years per
licensee response (Appendix 5) over a 3-year period, including
assessing the request, searching data sources, gathering and
analyzing the data, and preparing the IPEEE reports. Comments on
burden and duplicatior may be directed to the Office of
Management and Budcet Keports Management, Room 3208, New
Executive Office Buillince, Washington, DC 20503.

i

James . Partlow, Associate
Director for Projects
Office of Nuclear Reactor Regulation

Enclosures:
1. Appendices 1 through 5
2. NUREG~1407
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Figure 1

RECOMMENDED IPEEE APPROACH
FOR WINDS, FLOODS, AND OTHERS

2
|
|
{

(1) REVIEW PLANT SPECIFIC HAZARD
DATA AND LICENSING BASES (FSAR)

1

(2) IDENTIFY SIGNIFICANT CHANGES,
IF ANY, SINCE OL ISSUANCE

1

(3) DOES PLANT/FACILITIES DESIGN
MEET CURRENT (1975 SRP) CRITERIA

| (QUICK SCREENING & WALKDOWN)

3

(4) IS THE HAZARD FREQUENCY
ACCEPTABLY LOW?

|

NO

{

(5) BOUNDING ANALYSIS
(RESPONSE/CONSEQUENCE)

A ES

OR-~

NO

!

(6) PRA

1(7) DOCUMENTATION

(INCL. IDENTIFIED REPORTABLE ITEMS

AND PROPOSED IMPROVEMENTS)
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APPENDIX 1

SUMMARY OF SEISMIC IPEEE METHODCLOGY ENHANCEMENTS

The following guidelines provide some specifics that are needed
in a FRA, in a supplement to an existing PRA, or in the seismic
wargins method for an IPEEE submittal. A detailed discussion of
these enhancements is presented in NUREG~1407.

New PRA:

Existing PRA:

NRC SMM:

Perform a plant walkdown following the procedures
described in the EPRI seismic margin report (Ref.
- 1 g

Perform an assessment of relay chatter effects in

accordance with scope and procedure described in
NUREG-1407.

Perform soil analysis, if needed, using
procedures described in NUREG=-1407.

Calculate the high confidence of low probability
of failure (HCLPF) values for components,
sequences, and the plant (optional).

Include the enhancements noted above for new PRA
and add the following if not considered
previously:

Perform sensitivity studies to determine if the
use of LLNL and EPRI mean hazard estimates would
affect the delineation and ranking of sequences.

Perform a supplementary analysis of nonseismic
failures and human actions.

Perform containment performance assessment.

Perform an assessment of relay chatter effects in
accordance with scope and procedures described in
NUREG-1407.

Perform soil analysis, if needed, using
procedures described in NUREG-1407.

Perform an analysis of nonseismic failures and
human actions using procedures described in
NUREG~1407.

Perform a walkdown and prepare its documentation
in accordance with EPRI's recommendations (Ref.
13) .
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Evaluate containment and containment system
performance.

Select an alternative path so that it involves to
the maximum extent possible {) systems, piping
runs, and components that are different from the
preferred success path.

Perform an analysis of nonseismic failures and
human actions using procedures described in
NUREG~-1407.

Evaluate containment and cont..nment systems
performance.
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APPENDIX 2
CONTAINMENT PERFORMANCE

The protection of public safety from any hazard of nuclear power
plants has been enhanced by applying the "defense-in-depth"
principle, which relies on a set of independent barriers to
fission product release to the environment. The centainment and
its supporting systems comprise one of these barriers.

The evaluation of the containment performance for external events
should be directed toward a systematic examination of whether
there are sequences that involve containment failure modes
distinctly different from those found in the IPE internal events
evaluation or contribute significantly to the likelihood of
functional failure of the containment (i.e., loss of containment
barrier independent of core melt). It should recognize the role
cf mitigating systems, and should ultimately result in the
development of accident management procedures that could both
prevent and mitigate the conseguences of the severe accidents.
The most efficient way to accomplish this is to use the
information developed for the IPEEE to

1. Identify mechanisms that could lead t» containment bypass,

- & Identify mechanisms that could cause ‘ailure of the
containment to isolate, and

3. Determine the availability and performance of the

containment systems under the external hazard to =ee if they
are different from those evaluated under the int - al event
evaluation.

Additional guidance on the containment performance associated
with external events can be found in NUREG-1407.

Licensees are expected to evaluate the insights learned from CPI
programs as discussed in References 18 & 19 and determine their
applicability to external events.
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APPENDIX 3
CRITERIA FOR REPORTING IMPORTANT SEVERE ACCIDENT SEQUENCES

The licensee should use the reporting criteria described in
Generic Letter 88-20 for PRA analysis to determine which
potentially important functional sequences and functional
failures that might lead to core damage or unusually poor
containment performance should be reported to the NRC in the
IPEEE submittal. The licensee should use the reporting criteria
described in NUREG-1335 to report systemic sequences to the NRC.
These criteria do not represent a threshold for vulnerability.

I1f a seismic margin method is used in the IPEEE, the licensee
should report in accordance with NUREG-1407 all functional
sequences and success paths considered in the analysis and their
HCLPFs. The review level earthquakes (RLEs) for all applicable
U.S. sites are presented in Tables 3.1 and 3.2. 1In addition, the
licensee should report all HCLPFs related to containment and
containment systems performance. A HCLPF value lower than the
specified review level earthquake (RLE) ()does not necessarily
represent a plant vulnerability. The licensee should assess the
significance of HCLPF values lower than RLE and take any
necessary actions and make other improvements that are deemed
appropriate by the licensee.
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TABLE 3.2
| THQUAKE - R | AT 8T

28 ¢

Trojan ' Rancho Seco

Washington Nuclea Palo Verde
Seismic Margin Methods Do Not Apply To the Following Sites:

Diablo Canyon San Onofre
NOTES

Indicates a Western United States site whose default bin is 0.5g uniess the licensee can demonstrate

that the site hazard is similar 1o those sites east of the Rocky Mountains that are found in the 0.3g
bin.

Changes in the review level earthquake from 0.5g to 0.3g shouid he approved prior to doing
significant analysis.

20
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APPENDIX 4
DOCUMENTATION

This appendix provides the guidelines for documentation and
reporting format and content for the IPEEE submittal. The major
parts of this appendix are the guidelines for seismic analysis
(Section 4.2), internal fire analysis (Section 4.3), other
analyses (Section 4.4). Licensees are requested to submit their
IPEEE reports using the standard table of contents given in Table
C.1 of NUREG-1407 or provide a cross reference. This will
facilitate review by the NRC and promote consistency among
various submittal. The contents of the elements of this table
are discussed further below.

The level of detail needed in the documentation should be
sufficient to enable the NRC to understand and determine the
validity of key input data and calculation models used, to assess
the sensitivity of the results to all key aspects of the
analysis, and to audit any calculation. All important
assumptions should be reported. It is not necessary to submit
all the documentation needed for such an NRC review. Relevant
documentation should be cited in the IPEEE submittal, and be
available in easily retrievable form. The guideline for judging
the adequacy of retained documentation is that independent expert
analysts should be able to reproduce any portion of the results
of the calculations in a straight forward, unambiguous manner.

To the extent possible, the retained documentatien should be
organized along the lines identified in the areas of revieu. Any
information that is comparable to that provided under the IPE for
internal events can be incorporated by reference.

4.1 General

4.1.1 Conformance 1'ith Generic Letter and Supporting Material

Certification should be provided that an IPEEE has been completed
and documented as reguested by Generic Letter 88-20, Supplement
4. The certification should also identify the measures taken to

ensure the technical adequacy of the IPEEE and the validation of
results().

4.1.2 General Methodology

An overview description of the methodology employed in the IPEEE
for each external event examined should be provided.

4.1.3Information Assembly

Reporting guidelines include:
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Plant layout and containment building information not
contained in the Final Safety Analysis Report (FSAR).

> P A concise description of plant documentation used in the
IPEEE, (e.g., the FSAR; system descriptions, procedures,
and licensee event reports); and a concise discussion of
the process used to confirm that the IPEEE represents the
as-built, as-operated plant. The intent of such a
confirmation is not to propose new design reverification
efforts on the part of the licensees but to account for the
impact of previous plant modifications or modifications
conducted within the IPEEE framework.

3. A description of the coordination activities of the IPEEE
teams among the external events (e.g., for seismically
induced fives).

4.1.48ubmital of Vulnerability Definition and Potential Plant
Improvemznts

The licensee should provide a discussion on how a vulnerability
is defined to¢. .. .» external event evaluated. The licensee
shovld lis* any improvements (including eguipment changes as well
as chauges in ma.ntenance, operating and emercency procedures,
surveillance, staffirg, and training programs) that have been
selected for implementation based on the IPEEE (a schedule for
implementation should be provided) or that have already been
implemented. A discussion of anticipated benefits as well as
drawbacks to any improvements should be provided.

4.1.5IPEEE Team and Independent Peer Review

|
The basis for requesting the involvement of the licensee's staff
in the IPEEE review is the belief that the maximum benefit from
the performance of an IPEEE would be realized if the licensee's
staff were involved in all aspects of the examination and that
involvement would facilitate integration of the knowledge gained
from the examination into operating procedures and training
programs. Thus, the submittal should describe licensee staff
participation and the extent to which the licensee was involved
in all aspects of the progran.

The submittal should also contain a description of the
independent peer review performed, the same type of review as
requested for the internal event IPE, the results of the review
team's evaluation, and a list of the review team members.

4.2 Seismic Events

Section 4.2.1 describes guidelines for submittal of information
y licensees who choose the seismic PRA for the seismic IPEEE,



23

whereas section 4.2.2 describes information guidelines for
licensees who choose the seismic margin method for the seismic
IPEEE. The submittal should be presented in conformance with the
table of contents provided in Table C.1 of NUREG-1407.

4.2.1Seismic PRA Methodology

The feollowing informaticn on the seismic IPEEE {)should be
documented and submitted to the NRC:

2 A description of the methodology and key assumptions used
in performing the seismic IPEEE.

- 8 The hazard curve(s) (or table of hazard values; used and
the asscociated spectral shape used in the analysis. Also,
if an upper bound cutoff to ground motion of less than .59
peak ground acceleration is assumed, the results of
sensitivity studies to determine whether the cutoff
affected the overall results and delineation and ranking of
seismic seguences.

3, A summary of the walkdown findings and a concise
description of the walkdown team and the procedures used.

4. All functional/systemic seismic event trees as well as data
(including origin and method of analysis). Address to what
extent the recommended enhancements have been incorporated
in the IPEFE. A description of how nonseismic failures,
human actions, dependencies, relay chatter, soil
liquefaction, and seismically induced floods/fires are
accounted for. Also, a list of important nonseismic
failures with a rationale for the assumed failure rate
given a seismic event.

. A description of dominant functional/systemic sequences
leading to core damage along with their frequencies and
percentage contribution to overall seismic core damage
frequencies (for both LLNL and EPRI hazard curves if used).
Sequence selection criteria are provided in GL 88-20 and
NUREG-1335. 1If either hazard curve causes a sequence to
meet these criteria, that sequence should be included. The
description of the sequences should include a discussion of
specific assumptions and human recovery actions.

6. The estimated core damage freguency (for both the LLNL and
EPRI hazard curves, if used) and plant damage state. the
timing of the core damage, including a qualitative
discussion of uncertainties and how they might affect the
final results, and contributicns of different ground
motions to core damage freguencies.

e P Any seismically induced containment failures and other
containment performance insights. Particularly,
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vulnerabilities found in the systems/functions which will
lead to early containment failure that might result im high
consequences. This includes: isolation, bypass,
containment integrity and systems (e.g., igniters) required
to prevent early failure. The computed fragilities of
containment components, systems, and functions as
applicable should be provided. The licensee may submit
computed HCLPFs associated with containment (Optional).

A table of fragilities, both generic and plant-specific,
used for screening as well as in the guantification. The
estimated fragilities for the plant, dominant sequences,
and dominant components should be reported. (Optional: The
estimated HCLPF for the plant, dominant segquences, and
components with and without nonseismic failures and human
actions may be submitted by the licensee.)

Documentation with regard to other seismic issues addressed
by the submittal, the basis and assumptions used to address
these issues, and a discussion of the findings and
conclusions. Evaluation results and potential improvements
associated with the decay heat removal function ard movable
in-core flux mapping system (for Westinghouse plants)
should be specifically highlighted.

A discussion of non seismic failures and human actions that
are cignificant contributors, or have impacts on results.

When an existing PRA is used to address the seismic IPEEE,
the licensee should describe sensitivity studies related to
the use of the initial hazard curves, supplemental plant
walkdown results and subsequent evaluations, and relay-
chatter evaluations. The licensee should examine items 1
through 9 above to fill in those items missed in the
existing seismic PRA (See NUREG-1407 3.1.2).

4.2.28eismic Margins Methodology

The following information on the seismic IPEEE {)should be
documented and submitted to the NRC for a full-scope and a
focused-scope SMM review:

1.

A description of the methodelogy and a list of important
assumptions, including their basis, used in performing the
seismic IPEEE. Address the extent to which the following
were taken into account: nonseismic failures, human
actions, dependencies, relay chatter, soil liquefaction,
and seismically induced floods/fires. Alsc, a list of
important nonseismic failures with a rationale for the
assumed failure rate given a seismic event.
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A summary of the walkdown {results) and a concise
description of the walkdown team and procedures used.

All functional/systemic seismic event trees data (including
origin and method of analysis) when NRC SMM is used.

A description of the most important sequences and important
minimal cutsets (for both seismic and nonseismic failures)
leading to core damage (NEC method) or a description of the
success paths and procedures used for their selection and
of each component in the controlling success path (EPRI
method) .

Any seismically induced containment failures and other
containment performance insights. Particularly,
vulnerabilities found in the systems/functions which will
lead to early containment failure and high consequences.
This includes: isolation, bypass, containment integrity and
systems (e.g., igniters) required to prevent early failure.
Also, computed fragilities (if used) and HCLPFs of
containment components, systems, and functions as
applicable.

A table of fragilities (if used) and HCLPFs, both generic
and plant-specific, used for screening as well as in the
quantification. The estimated fragilities (if used) and
HCLPFs for the plant, dominant sequences, and dominant
components should be reported.

Documentation with regard to other seismic issues addressed
by the submittal, the basis and assumptions used to address
these issues, and a discussion of the findings and
conclusions. Evaluation results and potential improvements
associated with the decay heat removal function and movable
in-core flux mapping system (for Westinghouse plants)
should be specifically highlighted.

For NRC method, if used, provide a discussion of non
seismic failures and human actions that are significant
contributors, or have impacts on results.

The following information {)should be documented and submitted to
the NRC for a reduced-scope SMM review:

/¥

A description of the procedures used to identify systems
and components for the walkdown in performing the seismic
IPEEE.,

A summary of the walkdown findings and a concise
description of the walkdown team and procedures used,



4.3

26

A discussion and the results of any specific component
capacity evaluations performed, the methods used, and
assumptions.

Decumentation with regard to other seismic issues addressed
by the submittal, the basis and assumptions used to address
these issues, and a discussion of the findings and
conclusions. Evaluation results and potential improvements
associated with the decay heat removal function and movable
in-core flux mapping system (for Westinghouse plants)
should be specifically highlighted.

Internal Fires

The following information on the internal fires IPEEE {)should be
documented and submitted to the NRC:

1
-

L8 ]

W
.

n

A description of the methodology and key assumptions used
in performing the fire IPEEE and a discussion of the status
cf Appendix R modifications.

A summary of the walkdown findings and a concise
description of the walkdown team and the procedures used.
This should include a description of the efforts to ensure
that cable routing used in the analysis represents as-
built information and a description of the treatment of any
existing dependence between remote shutdown and control
room circuitry.

A discussion of the criteria used to identify critical fire
areas and a list of critical areas, including (a) single
areas in which equipment failures represent a serious
erosion of safety margin, and (b) same as (a), but for
double or multiple areas sharing common barriers,
penetration seals, HVAC ducting, etc.

A discussion of the criteria used for fire size and
duration and the treatment of cross-zone fire spread and
associated major assumptions.

A discussion of the fire initiation data base, including
the plant-specific data base used. Describe the data
handling method, including major assumptions, the role of
expert judgment, and the identification and evaluation of
sources of data uncertainties. A discussion of each case
where the plant-specific data used is less conservative
than the data base used in the approved fire vulnerability
methodologies.

A discussion of the treatment of fire growth and spread,
the spread of hot gases and smoke, and the analysis of
detection and suppression and their associated assumptions,



O

10,

il.

12‘

13,

l‘.

27

including the treatment of suppression-induced damage to
equipment.,

A discussion of fire damage modeling, including the
definition of fire-induced failures related to fire
barriers and control systems and fire-induced damage to
cabinets. A discussion of how human intervention is
treated and how fire-induced and non-fire-induced failures
are combined. Identify recovery actions and types of fire
mitigating actions taken credit for in these seJjuences.

Discuss the treatment of detection and suppression,
including fire fighting procedures, fire brigade training
and adeguacy of existing fire brigade eguipment, and
treatment of access routes versus existing barriers.

All functional/systemic event trees associated with fire
initiated sequences.

A description of dominant functional/systemic sequences
leading to core damage along with their frequencies and
percentage contribution to overall fire core damage
frequencies. Segquence selection criteria are provided in
GL 88-20 and NUREG-1335. The description of the sequences
should include a discussion of specific assumptions and
human recovery action.

The estimated core damag: frequency, the timing of the
associated core damage, a list of analytical assumptions
including their bases, and the sources of uncertainties.

Any fire induced containment failures identified as being
different that those identified in the internal events
analysis.

Documentation with regard to fire risk scoping study issues
addressed by the submittal, the basis and assumptions used
to address these issues, and a discussion of the findings
and conclusions. Evaluation results and potential
improvements associated with the decay heat removal
function should be specifically highlighted.

When an existing PRA is used to address the fire IPEEE, the
licensee should describe sensitivity studies related to the
use of the initial hazard supplemental plant walkdown
results and subsequent evaluations. The licensee should
examine the above list to fill in those items missed in the
existing fire PRA.

High Winds, Floods, and Others
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The following information on the high winds, floods, and others
portion of the IPEEE ()should be documented and submitted to the
NRC:

1. A dJdiscription of the methodologies used in the examination.

2 Information on plant-specific hazard data and licensing
bases.

3: Identified significant changes (not reported per 10CFR

50.71(E) ) (See NUREG~1407 5.2.2), if any, since OL issuance
with respect to high winds, floods, and other external
events.

4. Results cf plant/focility design review to determine their
robustness in relation to NRC's current criteria.

m

Results of the assessment of the hazard fregquency and the
assoclated conditional core damage frequency if step 4 of
Figure 1 is used.

6. Results of the bounding analysis if st~p 5 of Figure 1 is
used.
T All functional event trees, including origin and method of

analysis (PRA only).

8. A description of each functional seguence selected,
including discussion of specific assumptions and human
recovery action (PRA only).

9, The estimated core damage)freguency, the timing of the
associated core damage, a list of analytical assumptions
including their bases, and the sources of uncertainties, if
applicable (PRA only).

10. A certification *hat the licensee knows of no other plant-
unigue external event that poses any significant threat of
severe accident within the context of the screening
approach for "High Winds, Floods, and Others."
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APPENDIX 5
10CFR50.54 (f) ANALYSIS
FOR INDIVIDUAL PLANT EXAMINATION OF EXTERNAL EVENTS (IPEEE)

10CFR50.54 (f) requires that "... the NRC must prepare the reason
or reasons for each information request prior to issuance to
ensure that the burden to be imposed on respondents is justified
in view of the potential safety significance of the issue to be
addressed in the requested information." Furtner, Revision 4 of
the Charter of the Committee to Review Generic Regquirements
(CRGR) , dated April 1989 specifies that, at a minimum, such an
evaluation shall include:

a. A problem statement that describes the need for the
information in terms of potential safety benefit,

b. The licensee actions required and the cost to develop a
response to the information request, and

c. An anticipated schedule for NRC use of the information.

The staff's 10CFR50.54(f) evaluation of the information request
addressing the above elements follows:

a. A problem statement that describes the need for the
information in terms of potential safety benefit.

In the Commission policy statement on severe accidents in
nuclear power plants issued August 8, 1985 (50FR 32138),
the Commission concluded, based on available information,
that existing plants pose no undue risk to the public
health and safety and that there is no present basis for
immediate action on any regulatory requirements for these
plants. However, the Commission recognizes, based on NRC
and industry experience with plant-specific probabilistic
risk assessments (PRAs), that systematic examinations are
beneficial in identifying plant-specific vulnerabilities to
severe accidents that could be fixed with low-cost
improvements. As a key part of the implementation of the
policy statement, the staff issued Generic Letter 88-20 on
Nov. 23, 1988, requesting that each licensee conduct an
individual plant examination (IPE) for internally initiated
events only. An analysis prepared to justify the burden
associated with the internal event IPE (Ref. 20) is also
generally applicable to the external event IPE request.
This current analysis provides additional justjification to
support the extension of the IPE to include external
events.,

Current risk assessments Refs. 6-8, 14, and 21-26 indicate
that the risk from external events could be a significant
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contributor to core damage in some instances. Most
recently, the NUREG-1150 (Ref. 27) study showed that the
contribution to severe accidents initiated by internal
fires and seismic events was comparable to or greater than
that initiated by internal events. Examples of the severe
accident sequences initiated by external events can be
found in references 6-8, 14, and 20-26. Typically, these
sequences involved external event initiated transients and
small-break loss-of-coolant accidents and were freguently
related to lack of redundancy, separation, and physical
protection in safety trains for internal fires, floods, and
seismic events. These results suggest likely areas for
cost-effective improvements from plant-specific analyses
that focus properly on external events (¢.g., the plant
support systems where there is less redundancy, less
separation and independence between trains, poorer ouverall
general arrangement of equipment from a safety viewpoint,
and much more system sharing as compared to the higher
level systems). Actual examples of cost-effective
improvements that have been found and made are modification
of structural design to improve the capability of the
control room to withstand seismic uvvents at Indian Point;
changes to the turbine building, contrel room, turbine
building eguipment, and procedural modifications to reduce
plant vulnerability to internal floods at Oconee; and
enlargement of drainage divertment around the plant to
withstand the effects of external {lood and installation of
a dedicated independent safe shutdown system and
construction of a separate safe shutdown system building to
improve plant capability to withstand seismic events,
tornadoes, external floods, and fires at Yankee Rowe. In
addition, deficient equipment anchorages have been
identified and corrected in many plants as a result of
walkdowns like those specified for performance in the
iPEEE.

The staff delayed the issuance of the request for a
systematic examination of external events to allow the
staff to carry out additional work to (1) identify which
external hazards need an examination, (2) identify
acceptable examination methods and develop procedural
guidance, and (3) coordinate with other ongoing external
event programs. In December 1987, NRC created the External
Events Steering Group (EESG) to coordinate the effort to
address these issues. The EESG established three
subcommittees (Seismic; Fires; and High Winds, Floods, and
Others). The staff has completed this work and is now
regquesting that each licensee perform an individual plant
examination of external events (IPEEE) to identify plant-
specific vuinerabilities, if any, to severe accidents and
report the results to the Commission. Experience with
plant specific PRAs since the issuance of the Policy
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Statement has continued to confirm that analyses of this
type often reveal plant-specific vulnerabilities that can
be and typically are corrected in a cost effective manner.
Because severe accidents dominate nuclear power plant
risks, the Commission intends to take all reasonable steps
to reduce the chances of occurrence of a severe accident
and to mitigate the consequences of such an accident should
one occur.

b. The licensee actions required and the cost to develop a
response to the information request.

All licensees would be requested to perform an IPEEE on
their plants for plant-specific vulnerabilities to severe
accidents and report this information to the NRC. The
licensees would also report to the NRC proposed
modifications, if any, to correct identified
vulnerabilities and indicate how the insights and lessons
learned from the examination have been incorporated into
plant operation. The licensees may perform the IPEEE using
methods described in the Generic Letter or using other
methods that the licensees may propose provided NRC review
has shown that such proposed methods are effective and
applicable.

We estimate that the cost of these systematic examinations
will vary depending on specific site conditions, but, on
the average,) will cost no more than $1M or a maximum of
about 6 person-years for the examination. However, we feel
that, for most licensees, the scope will be less than
{that) and the cost will also be less ((see cost estimates
presented in the Appendix D of NUREG-14027)). Also, for
those licensees who have already perfoimed external event
PRAs or seismic margin analyses, the actual cost of
updating and submitting the analyses would be significantly
less. We conclude that the burden to be imposed on
respondents is justified in view of the potential safety
significance of ensuring that vulnerabilities that may
affect nuclear plant safety are properly identified and
corrected.

s An anticipated schedule for the NRC use of the information.

We expect that most of the IPEEEs will be submitted in
{mid) 1994 and that staff review of the results to ensure
that the intent of the Commission's Severe Accident Policy
Statement is met will be completed by mid 1995,



{..} or Bold faced words: Revisions resulted from consideration of the comments
either raised at the IPEEE workshop or later received in writing.

ENCLOSURE 2

NUREG-1407
{Final}

PROCEDURAL AND SUBMITTAL GUIDANCE FOR THE
INDIVIDUAL PLANT EXAMINATION OF EXTERNAL EVENTS
(IPEEE)

FOR SEVERE ACCIDENT VULNERABILITIES



ABSTRACT

Based on a Policy Statement on Severe Accidents, the licensee of each nuclear power
plant is requested to perform an individial plzit examination. The plant examination
systematically looks for vulnerabilities to severe accidenis and cost-effective safety
improvements that reduce or eliminate the important vulnerabilities. This document
presents guidance for performing and reporting the results of the individual plant
examination of external events (IPEEE). The guidance for reporting the results of the
individual plant examination of internal events (IPE) is presented in NUREG-1335.
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hardware and procedures that would help prevent or mitigate severe accidents, The key
outcome of an IPEEE is the insights obtained from such an examination process
which can be conducted using any of the acceptable approaches.

IDENTIFICATION OF EXTERNAL EVENTS INCLUDED IN THE IPEEE

In supporting the implementation of the Severe Accident Policy, a study was performed.
to determine which external initiators could be a potentially important accident initiator that
may pose a threat of severe core damage or of a large radioactive release to the environ-
ment. The external events considered, consistent with past probabilistic risk assessments
(PRAs), are those events whose cause is external to all systems used in normal operation
and emergency operation situations. The external events evaluated include seismic
events, internal fires, high winds and tornadoes, external floods, transportation and nearby
facility accidents, lightning, severe temperature transients (extrems heat, extreme cold),
severe winter storms, external fires (forest fires, grass fires), extraterrestrial activity
(meteorite strikes, sateilite falls), and volcanic activity.

Based on the results of that study, the staff has concluded that five external events need
to be included specifically in the IPEEE: seismic events, internal fires, high winds, floods,
and transportation and nearby facility accidents. However, licensees should confirm that
no other plant-unique external events with potential severe accident vulnerability are being
excluded from the IPEEE.

EXAMINATION METHODS
Seismic Events

A seismic PRA (Level 1 plus containment performance) or a seismic margins methodology
(SMM) is considered a viable approach to identify potential vulnerabilities. Guidance is
provided for licensees performing a new seismic PRA or updating an existing seismic
PRA; emphasis is placed on the identification and ranking of dominant plant sequences
that could lead to seismically induced core damage rather than the numerical estimate of
absolute frequency of occurrence. Methodology upgrades include plant walkdowns,
evaluation of relay chatter, and soil liquefaction effects{}.

Guidance is also provided for licensees using the NRC- or EPRI-sponsored seismic
margins methodology. The margins methodology screens components based on their
Importance to safety and seismic capacity. By design, the methodology utilizes two
review or screening levels geared to peak ground accelerations of 0.3g and 0.5g. Review
level earthquakes (RLE) were assigned based on the LLNL and EPRI hazard estimates,
sensitivity tests, seismological and engineering judgment{, and plant design
considerations}. The use of the 0.3g full-scope and focused-scope RLE for most
Central and Eastern United States plants would meet IPEEE objectives. The level of
effort in analyses is the major difference between these two categories. For some
sites where the seismic hazard is low, a reduced-scope margins methodology empha-
sizing plant walkdowns is considered adequate. For Western United States sites, except
California coastal sites, 0.5g RLE should be used. Methodology upgrades include relay

Xil



chatter, iquetaction, and plant walkoown enhancements for the NRC method, guidance
on alternative success paths for the EPR! method; and nonseismic failure and human
actions for both methods.

internal Fires

The internal fires IPEEE can be accomplished by performing a Level 1 fire PRA. Those
issues identified in the Fire Risk Scoping Study should be addressed using plant-specific
data and a specially tailored walkdown procedure.

The guidance does not address {the fire vuinerability evaluation (FIVE) methodology
currently being deveioped by the Nuclear Management and Resources Council
(NUMARC) and Electric Power Research Institute (EPRI). This methodology is
currently being reviewed by the staff, when it is completed, the staff will issue an
evaluation report on its acceptabliity to be used for the IPEEE)}.

High Winds, Fioods, and Transportation and Nearby Facility Accidents

The recommended overall approach consists of a progressive screening. The screening
criterion for reporting potential severe accident sequences is consistent with internal event
IPEs. The steps in the progressive screening approach represent a series of analyses in
increasing level of detail, effort, and resolution. However, the licensee may choose to
bypass one or more steps so long as the vulnerabilities are either identified or
demonstrated to be insignificant. The screening approach consists of the following steps.

All Plants:
1. Review plant-specific hazard data and licensing bases
2. identify significant changes since operating license issuance

3. Determine if the plant/facilities design meets current (1975 SRP) criteria

If the 1875 SRP criteria are not satisfied, {or known a priori that they will not be
satisfied,} one or more of the following approaches should be taken to further evaluate
the situation.

Optional Effort:
4, Determine if hazard frequency is acceptably low
5. Perform bounding analysis
6. Perform a probabilistic risk assessment (PRA)

Alternative Methods

The staff recognizes that other methods capable of identitying plant-specific vulnerabilities
10 severe accidents may be acceptable. A licensee may request a review of any other
systematic examination method 1o determine its acceptability for IPEEE purposes

COORDINATION
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Guidance is provided to coordinate the IPEEE process with ongoing prog-ams. The first
coordination level is among the major elements of the severe actident policy
implementation, that is, coordination among the IPEEE, the internal svents IPE,
containment performance improvements, and accident management. Tne second
coordination level is among the major elements of the IPEEE, that is, seismic events, fires,
and high winds, floods, and others. The third level of coordination is within each major
element of the IPEEE.

Programs subsumed into the IPEEE include the external event aspect of US| A-45
(Decay Heat Removal), GI-131 (In-Core Flux Mapping System) and the Eastern U.S.
Seismicity (Charleston Earthquake) Issue. Programs that need to be coordinated with
the IPEEE include US| A-46 (Seismic Equipment Qualification, which also covers the
seismic spatial interaction of USI A-17 and the concern of US| A-40 for the seismic
capability of large safety-related above-ground tanks), and GI-57 (Effects of Fire Protection
System Actuation on Safety Related Equipment).

INDEPENDENT PEER REVIEW

The licensee should conduct an independent in-house or peer review to ensure the
accuracy of the documentation package and to validate both the IPEEE process
and its results.}
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1 INTRODUCTION
1.1 kgroun

On August 8, 1985, the Nuclear Regulatory Commission issued a policy statement on
severe accidents (NRC, 1985). The Commission concluded, based on available
information, that existing plants pose no undue risk 1o the public health and safety and
that there is no present basis for immediate action on any regulatory requirements for
these plants. However, the Commission recognizes, based on NRC and industry
experience with plant-specific probabilistic risk assessments (PRAs), that systematic
examinations are beneficial in identifying plant-specific vulnerabilities to severe accidents
that could be fixed with low-cost improvements. As part of the implementation of the
policy statement, the Commission issued Generic Letter 88-20 (NRC, 1988 and 1989),
requesting that each licensee conduct an individual plant examination (IPE) for internally
initiated events.

Risk assessments indicate that the risk from external events could be a significant
contributor to the core damage in some instances. However, licensees were requested
to proceed with the examinations only for internally initiated events (including internal
flooding) in Generic Letter 88-20. Examination of severe accident vulnerabilities due to
externally initiated events (IPEEE) is proceeding separately and on a later schedule to
allow the staff to carry out additional work (SECY-88-147) to (1) identify which external
hazarcs need a systematic examination, (2) identify examination methods and develop
procedural guidance, and (3) coordinate the IPEEE with other ongoing NRC programs
that deal with various aspects of external event evaluations to ensure that there is no
duplication of industry efforts.

To accomplish these objectives, the staff estabiished the External Events Steering Group
(EESG) in December 1987 to make recommendations regarding the scope, methods, and
coordination of the IPEEE (Beckjord, 1887, 1988). Specifically, the EESG is responsible
for developing broad guidance for dealing with (1) external events on a generic basis both
organizationally and technologically and (2) the implementation of the severe accident
policy with respect to external events. The EESG established three technical
subcommittees dealing with earthquakes (seismic events), internal fires, and high winds,
floods, and "other" external events. The subcommittees were chartered to define the
scope of the external events examination, identify acceptable examination methodologies,
and coordinate ongoing issues and activities (for example, Unresolved Safety Issues and
Generic Issues),

{The EESG completed its task in May 1990. Based upon the EESG
recommendations, this report was prepared to provide detaiied guidance on the
conduct of the IPEEE and on the structure and content of the IPEEE submittal. A
draft of this report was issued for public comment in July 1990. The statf
conducted a workshop in September 1990 to explain the IPEEE process and to
obtain specific comments and questions on the draft generic letter and guidance
document. In addition to the comments raised during the workshop, written
comments were received from 16 organizations.} This final report includes

1



revisions ~esulting from resolution of these comments.
1.2 |PE jertiv

The objectives of the IPEEE, which are similar to the objectives of the internal event IPE,
are for each licensee:

1. tc. develop an appreciation of severe accident behavior,

2. to understand the mcst likely severe accident sequences that could occur at the
licensee’s plant {ur.der full power op=rating conditions},

3. 10 guin a qualitative undrrsiunding of the overall likelihood of core damage and
fission product releases, &.id

< if necessary, 10 reduce the overall likelihood of core damage and radioactive
material releaser by modifying, where appropriate, hardware and procedures that
would help prevedt or mitigate severe accidents.

However, it was recognized at the outset that the external event initiators could not
necessarily be treated in exantly the same manner as internal event initiators in the
implementation of the Severe Accident Policy. This is because the sources and treatment
of uncertainties in estimates of core damage frequencies for external and internal events
can be quite different. In addition, some methods endorsed by the staff for evaluating
external hazards and identifying vulnerabilities do not produce estimates of {core}
damage frequency. For example, seismic margins methods produce estimates of seismic
hazard levels of high confidence-lcw probability of failure (HCLPF) for a plant rather than
estimates of core damage probability.

Therefore, the staff determined that an explicit estimate of core damage frequency was
not needed to meet the intent of the Severe Accident Policy and would not be a
requirement of the IPEEE. Thus objective 3 above would be addressed only indirectly for
some methods acceptable for use in the IPEEE. Nevertheless, the key objective of
gaining insights of plant behavior through the examination process could be met.}

1.3  Purpose of Document

The purpose of this document is to provide guidelines for conducting the individual plant
examination of external events (IPEEE) and to provide guidelines on the structure and
content of the IPEEE submittal. The external events recommended for inclusion in the
IPEEE are identified in Section 2. Acceptable methodologies for performing an IPEEE
along with upgrades to reflect state-of-the-art improvements are identified in Sections 2
through 5. Section 3 addresses the seismic portion; Section 4 the internal fires portion;
and Section 5 the high winds, floods, and other portion of the IPEEE. Coordination
between the IPEEE and the internal events IPE, other external events, and ongoing
programs within each external event are provided in Section 6. A discussion of the
independent review is provided in Section 7. A summary of documentation and
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reporting guidelines is provided in Section 8. The staff’s response to public comments
and qupstnons raised during the IPEEE workshop held in September 1990 and those
written comments received soon afterwards} is provided in Appendix D



2 EVENTS EVALUATED FOR INCLUSION IN THE IPEEE

The external events considered, consistent with past probabilistic risk assessments (PRAS)
are those events whose cause is external to all systems used in normal operation and
emergency operation situations. Internal fire and internal flood are external to the
‘systern” and therefore have been considered as external events in past PRAs. However,
internal floods are being considered in the internal events IPE process (NRC, 1988).

In supporting the implementation of the Severe Accident Policy, a study of the risk of core
damage to nuclear power plants in the United States due to externally initiated events was
performed. The objective was to determine which external initiators have the potential of
initiating an accident that may lead to severe reactor core damage or large radioactive
release to the environment. Seismically initiated events are investigated in NUREG/CR-
5042, Suppl. 1, internal fires, high winds /tornadoes, external fioods, and transportation
accidents are investigated in NUREG/CR-5042; *other external events' are investigated
in NUREG/CR-5042, Suppl. 2. The "other external events' covered are nearby
industrial/military facility accidents, on-site hazardous material storage accidents, severe
temperature transients, severe weather stormns, ightning strikes, external fires,
extraterrestrial activity, volcanic activity, earth movement, and abrasive windstorms.

Some external events may not pose a significant threat of 2 severe accident to all plants,
some events may have been considered in the plant’s design to a sufficient degree, and
some events may have been or will be reviewed under ongoing programs at some plants.
The staff's evaluation and recommendations are contained in the following sections.

2.1 ismi

The following are based upon an examination of current seismic design criteria, previous
and ongoing seismic issues and programs, and seismic PRAs:

1. Mean seismic core damage frequencies calculated from past PRAs (NUREG-1150,
NUREG/CR-5042, Suppl. 1) have been found to be in the range of 10 to 10" per
year . ldentified vuinerabilities are plant specific and include yard tanks, electrical
equipment, diesel peripherals, structural failures, and equipment anchorages.

2 New data such as the occurrences of larger than anticipated earthquakes and the
development of new hypotheses indicate that the plant-specific seismic hazard may
be quite different from that envisioned at the time of licensing and make it difficuit
to rule out seismic events on the basis of initiating event frequencies.

3 Based primarily on their vintage, the current popuiation of plants exhibit various
levels of seismic design requirements and margin. Some of the very early plants
have been backfitted under the Systematic Evaluation Program to ensure certain
margins for safe shutdown using criteria different from current licensing criteria.

4 There have been modifications to plants since their original desians, for instance,
the reduction of snubbers at some plants. These changes, in part, have relied on
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existing conservatism or risk-based arguments (e.g., LOCA + SSE combinativi1s).
The systematic examination of plants by the IPE and IPEEE will give an integrated
picture of plants as they exist. It will also allow an integrated evaluation of the
effects of individual changes made to plants over time.

5. There are unresolved safety issues and generic ‘ssues (e.g., USI A-45, US| A-40)
that are in various stages of implementation. Thie IPE/IPEEE provides a convenient
as well as meaningful framework for addressing many of these issues.

6. PRAs and seisriic margins evaluations have resulted in cost-effective plant-specific
improvements.

Therefore, the seismic external hazard should be included in the IPEEE.

2.2  Internal Fires

Based upon the examination of past fire PRA3, the contribution of internal fires to the
probability of core damage may be significant and is very plant specific (NUREG,/CR-
5042). However, the numerical results always contain large uncertainties. The fire risk
scoping study (NUREG/CR-5088) further confirms the following:

1. The overall fire-induced core damage frequency for the four plants studied
(Seabrook, Oconee, Limerick, and Indian Point) increased from the original PRA
studies even though, for certain fire scenarios, there was a net decrease. For all
plants reviewed, fire continues to represent a dominant risk contributor.

2. Most initiating event frequencies were increased based on a much more complete
data base available on fire occurrences in nuclear power plants. Under currently
applied risk assessment methodologies, this increase in initiating event frequency
alone results in a direct increase in overall fire-induced core damage frequency with
all other factors remaining constant.

3. Use of an expanded data base on historical fire suppression times for nuclear
power plants resulted in a suppression probability distribution with a lower
probability of suppression within a given time than that assumed in the original risk
assessments. Under current methodologies, this again results in an increase in
fire-initiated core damage frequency with all other factors remaining constant.

4 Updated information on the ignition and damage thresholds of cable insulations in
some cases resulted in lower thermal damage limits. In some cases, no change
in damage limits was required. A decrease in the assumed thermal damage limits
would, in general, be expected to lead to increased estimates of fire-initiated core
damage frequency.

8. Plant modifications made as a result of Appendix R requirements reduced the core
damage frequency at Indian Point and Limerick for the requantified areas by factors
of ten and three, respectively. For Seabrook, the identified Appendix R plant
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medifications did not affect the requantified core damage scenarios for internal
fires. The Oconee PRA had aiready incorporated Appendix R modifications and
no modifications subsequent to its performance were identified. Hence no
Appendix R impact could be identified for either Seabrook or Oconee.

6. A number of issues that were not addressed in the past fire PRAs (effectiveness
of fire brigade, effectiveness of fire barrier, seismic/fire interactions, control system
interactions, and effects of fire suppressants on safety equipment) could increase
the vulnerability to fire.

Therefore, based on the above studies, the internal fire hazard should be included in the
IPEEE.

2.3 High Winds and Tornadoes

For plants designed against NRC's current criteria, these events pose no significant threat
of a severe accident because the current design criteria for wind are dominated by
tornadoes having an annual frequency of exceedance of about 107. However, older
piants and some modern plants having facilities not designed against these criteria need
& systemat'c examination to identify plant-specific vulnerabilities (NUREG/CR-5042).

24  External Floods

For plants dosigned against current criteria as described in Regulatory Guide 1.59 and
applicable Standard Review Plan Sections, particularly Section 2.4, floods pose no
significant threat of a severe accident because the exceedance frequency of the design
basis flood, excluding floods due to failure of upstream dams, is judged to be less than
107 per year (Chery, 1985), and the conditional core damage frequency for a design
basis flood is judged to be less than 107", Thus core damage frequencies are estimated
to be less than 10" per year for the plant designed against NRC's current criteria.
However, the latest probable maximum precipitation (PMP) criteria published by the
National Weather Service (NWS) call for higher rainfall intensities over shorter time
intervals and smaller areas than have previously been considered; this could result in
higher site flooding levels and greater roof ponding loads than have been used in previous
design bases (Gl 103). Licensees are requested to assess the effects of applying these
new criteria to their piants in terms of onsite flooding and roof ponding. Also, some older
plants may have higher potential risk and need systematic examinations for plant-specific
vulnerabilities.

2.5 Transportation and Nearby Facility Accidents

These events consist of accidents related to transportation and accidents at industrial and
military facilities. Plants designed against NRC's current criteria (NUREG/CR-5042) should
have no significant vulnerability to severe accidents from these events because the
Initiators considered in the design should have a recurrence freguency less than 10 or
have been shown through a bounding analysis not to affect the plant. However, changes
may have occurred since the original design and there may be exceptions that need some
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systematic examination. Also, some older plants may not meet the NRC's current criteria
and need systematic examinations for plant-specific vulnerabilities.

26  Lightning

Lightning has been experienced at many nuciear power plants in the United States
(NUREG/CR-5042, Suppl. 2; AEOD, 1986; ACRS, 1989). The impact of lightning on plant
operation and the vulnerability of plants to a severe accident due to lightning has been
examined. The major conclusion is that the primary impact of lightning on nuclear power
plants is the loss of offsite power. The loss of offsite power is included as part of the
internal events IPE, and examination for vulnerabilities due to this aspect of lightning is
therefore already included in the IPE process. The staff has concluded that, in general,
other effects of lightning on nuclear power plants are insignificant. However, for certain
sites where lightning strikes are likely to affect more than just loss-of-offsite power
(LOSP), such as safety-related instrumentation and control systems were also
affected at the same time, further examination on lightning effects may be warranted.

Based upon an examination of historical data on lightning, as well as knowledge of plant
systems, the staff concludes:

1. Lightning has typically caused partial or complete loss of offsite power, which is the
main impact of lightning and which is already being examined as part of the internal
events IPE.

4 Lightning is much less likely to affect the onsite power system.

3. Lightning has affected safety-relate’ .0 - 'ent and has caused reactor trips, but
these events have not been significe rms of impact on the plant.
4 Safety systems (e.g., diesel generators, electrically powered pumps) are not

nermally in operation. Thus, while control systems may be damaged, the safety
sysiems are less susceptible to damage ard may be manually activated.

5. Redundancy of safety systems and the capability for recovery of systems (replacing
fuses or resetting breakers) further reduce the likelihood that the low frequency of
lightning damage events will result in a severe accident.

The staff has judged that the probability of a severe accident caused by lightning (other
than one due to loss of offsite power) is relatively low and further consideration of lightning
effects should be performed only for plant sites where lightning strikes are likely to cause
more than just loss-of-offsite power {or a scram}.

27  Severe Temperature Transients (Extreme Heat, Extreme Cold)

Severe temperature transients may affect nuclear power plants in the United States
(NUREG-1032). However, the effects are usually limited to reducing the capacity of the
ultimate heat sink and loss of offsite power (NUREG/CR-5042, Suppl. 2). The capacity
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reduction of the ultimate heat sink would be a slow process that allows plant operators
sufficient time to take proper actions such as reducing power output level or achieving
safe shutdown, if necessary, and maintaining the plant in a safe shutdown condition. The
other potential impact on the plant, loss of offsite power, will be considered within the
realm of the station blackout rule (NRC, 1988b) and the internal event IPE. Therefore, the
temperature transier ts need not be addressed in the IPEEE.

28  Severe Weather Storms

Severe weather storms (ice storm, hailstorm, snowstorm, dust storm, sandstorm)
accompanied by strong winds have caused several complete and partial losses of offsite
power (NUREG/CR-5042, Suppl. 2). The potential effect of loss of offsite power and
station blackout will be addressed in the internal event IPE; thus severe weather storms
need net be repeated in the IPEEE.

2.9 External Fires (Forest Fires, Grass Fires)

These are fires occurring outside the plant site boundary. Potential effects on the plant
could be loss of offsite power and forced isolation of the plant ventilation and possible
control room evacuation. Usually, external fires are unable to spread onsite because of
site clearing during the construction stage (NUREG/CR-5042, Suppl. 2). However, there
has been one instance during which a nearby forest fire caused a partial loss of offsite
power. The effect of loss of offsite power will be azdressed in the internal events IPE and
need not be repeated in the IPEEE. The other sfiects have been evaluated during
operating license (OL) review against sufficiently conservative criteria; thus they do not
need to be reassessed in the IPEEE.

2.10 Extraterrestrial Activity (Meteorite Strikes, Satellite Falls)

Extraterrestrial activity is considered to be natural satellites such as meteors or artificial
satellites that enter the earth's atmosphere from space. Because the probability of a
meteorite strike is very small (less than 10) (NUREG/CR-5042, Supp!. 2), it can be
dismissed on the basis of its low initiating event frequency.

211 Voicanic Activity

Most nuclear power plant sites are too far away from active volcanos to expect any effect
at the plant, so most licensees need not consider the volcanic effects. However, those
sites in the vicinity of active volcanoes should assess volcanic activities (NUREG/CR-
5042, Suppl. 2) as part of the IPEEE process.

2.12 Summary

In summary, based on the above evaluation, five events need to be included by all
licensees in the IPEEE: seismic events, internal fires, high winds, floods, and
transportation and nearby facility accidents. All licensees should confirm, however, that
no plant-unigue external events known to the licensee today with potential severe accident
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3 ACCEPTABLE METHODOLOGIES FOR PERFORMING THE SEISMIC IPEEE

For the purposes of an IPEEE, two methodologies are considered acceptable to identify
potential seismic vulnerabilities at nuclear power plants. The first is a seismic probabilistic
risk assessment (NUREG/CR-2300, NUREG/CR-2815, Vol. 2, {and NUREG/CR-4840}).
In addition, an evaluation of the reliability and usefuiness of results and insights
obtained from external event PRA methodologies is contained in NUREG/CR-5477.
The second method is one of the seismic margin methodologies (SMM) described in
NUREG/CR-4334, NUREG/CR-4482, NUREG/CR-5076, and EPRI NP-8041 or the
reduced SMM described later in this section.

In meeting the objectives of the IPEEE, the examination should focus on qualitative
insights from the systematic plant examination rather than only on absolute core damage
frequency estimates. Guidance for performing the seismic IPEEE using a PRA or margins
methodology is provided below.

3.1 Seismic PRA

This discussion deals with the use of PRA techniques in the seismic IPEEE. The PRA
should be at least a Level 1 plus containment performance analysis. The basic elements
are (1) hazard analysis, (2) plant system and structure response analysis, (3) evaluation
of component fragilties and failure modes, (4) plant system and sequence analysis, and
(5) containment and containinent system analysis including source terms, to identify
unigue sciemic sequences or vulnerabilities different from the internal event analysis.
Specific guidance and enhancements are provided for licensees performing a new PRA
or updating an existing seismic PRA.

3.3.19 New Seismic PRA Analysis
3.1.1.1 General Considerations

Licensees choosing to do a seismic PRA built on an internal events PRA should be aware
of important considerations that, if incorporated in the planning of the internal events PRA,
will minimize their resource expenditure and speed the staff reviews. For example, (1) a
well-organized walkdown team and a properly planned walkdown will enable many issues
tc be addressed at the same time; (2) the in-house review team should consider the
need io review both internal and external event analyses; (3) fault tree analysts for internal
events should be aware of spatial interactions (including internal flooding effects), failure
of passive components such as structures and supports, and common-cause effects.
The culling or pruning of trees should be done with these considerations in mind; and (4)
internal event models should be developed knowing that, in the seismic analysis, the
fragilties of a component are sensitive to elevation. Also, a component and its peripheral
equipment may have different fragilities. Additional discussion on this subject can be
found in NUREG/CR-4840.

PRA calculations that account for all uncertainties are clearly acceptable. However, the
staff believes that, for the seismic IPEEE, it is not necessary to carry out complete

10



uncertainty quantifications defining a distribution of core-damage fraquencies in order to
identify vulnerabilities. Mean point estimation using a single hazard curve (rather than a
family of hazard curves) and a single fragility curve (rather than a family of fragility curves)
for each component is sufficient to get insights into potential seismic vulnerabilities. To
highlight the most pertinent results/insights from the seismic portion of the IPEEE,
mean point estimates using hazard curves described in NUREG/CR-5250 and EPRI
NP-6395D should be obtained. Further discussion on the use of hazard curves is
contained in Section 3.1.1.2

The above point estimation approach is valid only because of the IPEEE objective: to
identify dominant sequences and components and where possible rank them. (This point
estimate should not be confused with a “Phase I' type PRA analysis where point estimate
calculations are used oniy to define scopes for more detailed Phase Il and Phase Ili
studies). Fragilities used in this point estimate, where possible, should be plant specific
and rigorous to be able to identify dominant components and rank them. Correlations
and other aspects of analysis shouid be treated so that, when a mean seismic hazard
curve is used with the mean plant fragiiity curve, the resulting core damage estimate
approximately represents the mean estimate that would be derived from the full
uncertainty analysis.

The recommendation of performing point estimation type caiculations is made primarily
to highlight insights needed for the severe accident behavior perspective. This should not
be construed as de-emphasizing or ignoring uncertainties. Analysts are encouraged to
make careful study of the origins of the possible uncertainties, including those that are
hardest to quantify. Many of the insights obtained from a PRA analysis are obtained by
trying to gain a better understanding of the uncertainties. Consideration of uncertainties
may affect how the results of a PRA are implemented in plant changes.

3.1.1.2 Hazard Selection

For the United States east of the Rocky Mountains, two highly sophisticated seismic
hazard studies were conducted by Lawrerice Livermore National Laboratory (LLNL)
(NUREG/CR-5250) and the Electric Power Research Institute (EPRI) (EPRI NP-6395-D).
For many sites, these studies yield significant differences at the low-probability and high-
level ground motions. The initial PRAs carried out using these estimates (Surry and Peach
Bottom in NUREG-1150) indicate that, despite large differences in absolute numerical
estimates, the identification, ranking, and relative contributions of the dominant seismic
sequences are virtually the same for both LLNL and EPRI hazard estimates. This
equivalence is apparently due to the fact that the slopes of the seismic hazard curves are
not significantly different over those ground motion leveis that, in conjunction with the
fragilities, control the relative distribution of seismically induced core damage frequencies.
Although these results are very encouraging, there is no guarantee that this will be true
for all sites in the Central and Eastern United States.

While a full seismic hazard uncertainty analysis is not necessary in performing a seismic
PRA for the IPEEE, the staff prefers that mean (arithmetic) hazard estimates from both
the LLNL and the EPR! studies should be used to obtain two different point (mean)
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estimates. If a licensee elects to perform only one analysis, the higher mean
(arithmetic) hazard estimates of the two studies should be used.

The use of both the LLNL and EPRI mean hazard curves has another advantage in that
the extent of uncertainty will become obvious and the emphasis on the bottom line
numbers is reduced. The use of both of these estimates (LLNL and EPRI) will serve to
identify differences, if any, in the delineation of dominant seismic sequences (minor
variations in contributions and rankings are anticipated). Such differences would have
to be addressed by the licensee in its identification and listing of vuinerabilities.

For plants in the Western United States, for which there are no counterparts to the LLNL
and EPRI studies, a licensee should conduct its own study to define the mean hazard
estimate for use in the IPEEE. The licensee should also provide reasonable assurance
that any significant uncertainty in *nose elements of hazard (for example, slope) that
control the identification, ranking, and relative contribution of seismic contributors to core
damage is addressed in sensitivity studies. As in the Central and Eastern United States,
the identification and listing of vulnerabilities should take this uncertainty into account.

Most seismic PRAs use peak ground acceleration as the hazard parameter. If this is
done, spectral shapes that are consistent with current estimates of ground motion should
be used . In the Central and Eastern United States, current spectral estimates can be
found in the LLNL and EPRI studies. Since similar spectral shapes are obtained from
LLNL and EPRI hazard studies, separate analyses using both spectral shapes are not
needed. Median spectral shapes of 10,000 year return period provided in NUREG/CR-
5250 along with variability estimates are recommended for use in the analyses. Other site-
specific spectral shape estimates may be proposed (that is, derived from a suite of
appropriate recorded earthquakes). For the Western United States, site-specific spectral
shape should be established and used. Since only one spectral shape is used for

both hazard analyses, two separate plant response and tragility analyses are not
needed.

It an upper bound cutoff to ground motion at less than 1.5 0 peak ground acceleration
'S assumed, sensitivity studies should be conducted to determine whether the use of this
cutoff affects the delineation and ranking of seismic sequences.

3.1.1.8 Fragility Estimation

The following guidance on fragility estimation is included to clarity the use of fragility in the
context of the "point estimation" approach discussed above. Details and methods for
fragility and high confidence of low probabilty of failure (HCLPF) calculations are
discussed in a number of references, for example, NUREG /CR-2300, NUREG /CR-4334,
NUREG/CR-4482, NUREG/CR-5076, NUREG/CR-4659, Volis. 1-4, EPRI-NP 6041, and
NUREG/CR-5270. It is recognized that large uncertainties exist in fragilities estimation
(NUREG/CR-5270). A perspective on how this uncertainty affects the results of analysis

(numerical and other insights, for example, dominant sequences and components) should
be maintained.




Consistent with the point estimation approach, one can use a single mean component
fragility curve for each component and hence for sequence-level and plant-level
assessments. This mean curve is defined by the median capacity, , and composite
uncertainty, 8c, where Bc° = Br + Bu’, when Br and Bu are estimated separately. Ar
and Bu represent random uncertainty and modeling uncertainty, respectively. It is also
acceptable to use a family of fragility curves instead of a single curve.

When a single mean fragility curve is available, HCLPF capacity for a component
(sequence, or plant) can be approximated by -2.3 8¢ below the median (ie., 1%
composite probability of failure is essentially equivalent to 95% confidence of less than 5%
probability of failure). While developing sequence-level and plant-leve! fragilities, the
licensee should retain the ability to report HCLPFs with and without nonseismic failures
and human actions.

3.1.1.4 Seismic PRA Methodology Enhancements

Review of past seismic PRAs indicate that certain areas have been either treated
inconsistently or not at all. Therefore, the following areas should be included:

1. Plant Walkdowns. Walkdowns are performed to find as-designed, as-built, and as-
cperated seismic weaknesses in plants. Each licensee shou!d perform a walkdown
consistent with the intent of the guidelines described in Sections 5 and 8 and
Appendices D and i of the EPRI Seismic Margin Methodology (EPRI NP-6041).

2. Relay Chatter. Relays, in this context, include components such as electric relays,
contactors, and switches that are prone to chatter. Additional guidance is
described in NUREG/CR-5499. The scope of the relay chatter evaluation
should be consistent with the site’s seismic margin review ievel earthquake
classification (full scope or focused scope) as identified in Tables 3.1 and 3.2
and discussed in Sections 3.2.4.2 and 3.2.5.3. That is, for “fuli-scope" sites
a more complete evaluation is required than plants in the focused-scope
category. It is anticipated that chatter and recovery actions will be modeled
as necessary. The focused-scope evaluation can be limited to a review of
low seismic ruggedness relays for non US| A-46 plants.

The examination of the relay chatter effects (for example, the Hatch margin
evaluation) has resulted in large resource expenditures in terms of staff-hours.
Therefore, careful planning and use of generic insights, if they are applicable to the
plant, are necessary. Additional guidance on this topic is also included in Section
242

3. Liguefaction. The potential for soil liquefaction and associated effects on the plant
need to be examined for some sites because of specific site conditions. The
impact on plant operation should be assessed from the point of view of both
potential for and consequences of liquetaction. Procedures for assessing soil
liquefaction are described in EPRI NP-8041.
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HCLPF Calculations (Optional). Licensees can report plant-level, sequence-level,
and component-level HCLPFs and use this information to support decisions
related to the identification and listing of vulnerabilities. In several PRAs (for
example, Milistone 3 and Diablo Canyon), HCLPF estimates are reported along with
other PRA results. These PRAs can be used for guidance to derive HCLPFs from
fragiities. HCLPFs should be reported both with and without the effects of
nonseismic failures and human actions. It HCLPF calculations are not supplied
by the licensee, the staff will calculate the HCLPFs based on information
provided in the IPEEE submittal and use them in the evaluation of the
submittal. Note that plant-level, sequence-level and componeant fragilities are
to be documented.

3.1.1.5 Containment Performance

The primary purpose of the containment performance evaluation is to identify sequences
and vulnerabilities that involve containment, containment functions, and containment
systems (e.g., igniters and suppression pools) seismic failure modes or timing that are
significantly different from those found in the IPE internal events evaluation. Additional
guidance is presented in Section 3.2.6.

3.1.2 Use of an Existing PRA

The use of an existing seismic PRA to address the seismic IPEEE is acceptable provided
the PRA reflects the current as-built and as-operated condition of the plant and some of
the deficiencies of past PRAs discussed below are adequately addressed.

5

Hazard Selection. For PRAs at sites east of the Rocky Mountains that did not use
the LLNL and EPRI mean hazard estimates, sensitivity studies should be
conducted to determine if the use of these results would affect the delineation or
ranking of seismic sequences. For PRAs in the Western United States, the
sensitivity studies should be carried out to determine the effect of uncertainty in
hazard on the delineation and ranking of seismic sequences.

Walkdowns, Since a walkdown is considered to be one of the most important
ingredients of the seismic IPEEE, a supplementary walkdown in conformance with
the intent of the procedures described in Sections 5 and 8 and Appendices D
and | of the EPRI margin methodology (EPRI NP-6041) should be performed. It
may be necessary to amplify the earlier analysis based on the walkdown outcome.
These results should be reported.

Relay Chatter. Relay chatter effects either have not been considered or were
assumed fully recoverable in past PRAs. Relays, in this context, include
components such as electric relays, contactors, and switches that are prone to
chatter. Licensees should analyze the effect of relay chatter or determine that the
type of relays used in the safety systems are not subject to relay chatter. The
scope of the review should be consistent with the site's seismic margin
review level earthquake classification (full scope or focused scope) as
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identified in Tables 3.1 and 3.2 and discussed in Sections 3.2.4.2 and 3.2.5.3..
Additional guidance is provided in NUREG/CR-5499. Results of this effort that
lead to a PRA revision or plant fixes should be reported.

Nonseismic Failures and Human Actions. In several seismic PRAs, nonseismic
failures ( e.g., failures of the auxiliary feedwater system and failure of feed and
bleed mode of core cooling, battery depletion, power-operated relief valve failures)
and human actions (e.g., delays or failures in performing specified actions or
operator misdiagnoses a situation and takes an improper action that is not related
to the actuai, current plant situation) have been important contributors to
seismically induced core damage frequencies or risk indices. Unless nonseismic
failures are considered, improper decisions may be made regarding plant
modifications or procedural changes.

The licensee has the option to expand its PRA or demonstrate that the exclusior
of nonseismic failures will not significantly alter the PRA results or insights. The
scope of nonseismic failures and human interactions that might affect seismic
sequences should be defined by the licensee based on the internal events
analyses.

Liquefaction. The potential for soil liquefaction and associated effects on the plant
need to be examined for some sites because of specific site conditions. The
impact on plant operation should be assessed from the point of view of both
potential for and consequences of liquefaction. Procedures for assessing soil
liquefaction are described in EPRI NP-6041.

Containment Performance. Licensees should ensure that the performance of
containment and containment systems are addressed. Section 3.2.6 contains
guidance.

HCLPF Calculations (Optional). Licensees can extract and report plant-level,
dominant-sequence-level, and dominant-component-level HCLPFs both with and
without the effects of nonseismic failure and human actions and use this
information 10 support decisions related to the identification and listing of
vulnerabilities. If HCLP+ calculations are not supplied by the licensee, the
staff will calculste HCLPFs based on information provided in the IPEEE
submittal, and will use them in the evaluation of the submittal.

3.2 Seismic Margin Methodologies

This discussion deals with the use of the seismic margin methodology in the seismic
IPEEE. Specifically, guidance and enhancements are provided for a licensee using either
the NRC or EPRI margins methodology.

General Considerations

The seismic margin methodology is considered acceptable for addressing seismic
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concerns in the severe accident policy implementation. Two methodologies are currently
available: one developed under NRC sponsorship and the other develcped under EPRI
sponsorship. The staff has determined that both methods (with the noted enhancements)
will adequately address IPEEE objectives.

The two methods use different system analysis philosophies. The NRC method is based
on an event/fault tree approach to delineate accident sequences. For example, for
PWRs, two safety functions are considered to be most important to plant seismic safety:
reactor subcriticality and early emergency core cooling. If these functions are ensured
for a given earthquake, there is high confidence that core damage would not occur at that
level. The EPRI methodology is based on a systems "success path" approach. This
approach defines and evaluates the capacity of those components required to bring the
plant to a stable condition (either hot or coid shutdown) and maintain that condition for
at least 72 hours. Several possible success paths may exist. Both NRC ard EPRI
methods were used in the trial plant application of Hatch plant. Application of the
NHC method was limiied to a systems review. Discussions of avauable insights
from these two methods and differences between them are discussed in Davis,
1990 and Orvis, et al., 1990, and Shao, et al., 1990.

Each licensee should examine its plant critically to ensure that the generic insights used
In margin methodology development to identify critical functions, systems, and success
path logic are applicable to its plant. This is particularly vital for older plants where
systems and functions may differ greatly from the plants considered in the development
of the margins methodologies (NUREG/CR-4334, NUREG/CR-4482, NUREG/CR-5076,
and EPRI NP-6041).

Based on written comments on the draft of NUREG-1407 and public meetings, the
staff has adopted the approach of defining three categories of margin studies
requiring varying levels of effort. The three categories are full scope, focused
scope, and reduced scope. The focused-scope category is new, while the full-
scope (although not identified as such in dratt NUREG-1 407) and reduced-scope
categories are retained. The primary purpose of this furiher subdivision is to
reduce the level of effort required for some plants. Plants with relatively higher
hazard and lower seismic design basis will carry out more detaiied studies than wili
other plants (grouping of plants into various categories is discussed in Section
3.2.2 and Appendix A).

Details of the examination scope in each category are discussed separately for
NRC and EPRI methods in Sections 3.2.4 and 3.2.5. An introductory discussion of
rationale and general characterization of the effort required for full scope and
focused scope follows.

The major difference between the ful! scope and the focused scope is in the scope
of relay chatter evaluation. Based on detailed studies carried out at the Hatch and
Diablo Canyon plants at considerable resource expenditure, it appears that the
problems that could be caused by relay chatter at these plants were recoverabie
with existing procedures. However, there is 2 concern among the staff and
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industry consultants that such conclusions can not be considered generic without
some additional plant reviews. Additionally, both the NRC-sponsored and the
EPRi-sponsored relay tests indicate that relay performance is very sensitive to
variables such as spring tension, orientation, and mounting. Tests further indicate
that a significant number of relays may have capacities between SSE and RLE
levels. USI A-46 evaluations are to be performed only at the SSE levels. Therefore,
the staff is recommending that the fuli-scope plants evaluate relay chatter
consistent with the approach suggested in EPRI NP-6041 or equivalent. Note that
considerable efficiency can be achieved using lessons learned from the Hatch
experience (Moore, et al., 1990). For plants in the focused-scope category, a low
level of effort, consistent with the NUMARC suggestion, is recommended. The
lessons learned from the full-scope reviews may necessitate revisiting the relay
Chatter issues through the generic issue process (i.e. NUREG-0933).

Other differences between full- and focused-scopes relate to the level of effort
required for evaluating soil failure modes and the number of margin calculations
(HCLPF) requireu (Reed, et al., 1990 and Rasin, 1990). The difference in the level
of effort in these areas stems primarily from a perceived need for more accurately
characterizing plant behavior and numerical results for plants in the full-scope
category. It is also perceived that plants in the focused-scope category will be able
to identity important vuinerabilities with more liberal use of fewer, approximate, and
bounding type analyses without adverse impact. However, the actua! level of effort
in these areas are very much site and plant dependent, and should be determined
on plant-specific considerations. For example, a plant in a full-scope category
located on a rock site will not require any soil failure evaluation while a focused-
scope plant located at a coastal plain site may require more sophisticated
investigations. In any case, as discussed in the introduction of Section 3,
discussions here do not preclude the use of properly substantiated judgements to
define the scope and depth of an examination. }

3.2.2 Review Level Earthquake and Associated Spectral Shapes

The seismic margin methodology was designed to demonstrate sufficient margin over
SSE to ensure plant safety and tc find any “weak links” that might limit the plant shutdown
capability to safely withstand a seismic event bigger than SSE. The seismic margin
method utilizes two review or screening levels geared to peak ground accelerations of
0.3g and 0.5g. It is the staff's judgement that the use of a 0.3g review level earthquake
(RLE) for most of the nuclear power plant sites in the Central and Eastern United States
(east of the Rocky Mountains) would serve to meet the objectives of the IPEEE.
However, all sites east of the Rocky Mountains are not subject 1o the same level of
earthquake hazard. For some sites where the seismic hazard is low, a reduced-scope
margin approach centered on walkdowns is acceptable. For one Eastern U.S. site,
because of a relatively higher hazard, an RLE of greater than 0.3g is judged
necessary. Because the component capacity data sets associated with the margin
methods are categorized at two screening levels, 0.3g and 0.5g, a 0.5g RLE should be
used. For western sites other than California coastal sites, a 0.5g RLE should be used
for the margin approach. The RLEs defined for U.S. sites, as well as sites that can
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perform a reduced-scope SMM, are presented in Tables 3.1 and 3.2. The seismic margin
evaluations should utilize the NUREG /CR-0098 median rock or soil spectrum anchored
at 0.3g or 0.5g depending on the g level and primary condition at the site Further
discussion on the review lev~' .arthquake is presented in Appendix A.

The plants in the 0.3g bin are further subdivided into full- and focused-scope
categories as discussed earlier. This categorization is based on considerations of
hazard as well as seismic design basis. Additional consideration is also given to
the outlier plants resuiting from the Eastern U.S. Seismicity (the Charleston
Earthquake) issue resolution. Additional details are given in Appendix A.

The ground motion should be considered at the surface in the free field. If secondary
conditions such as shallow soil conditions are being considered, appropriate procedures
should be used to determine the five-field motion in the vicinity of those affected
structures and components, and the capacity evaluation of structures and components
should take into account soil-structure interaction effects.

Because recent ground motion estimates such as those included in the LLNL and EPR!
hazard studies indicate relatively higher ground motion at frequencies greater than 10 Hz
than that shown in the NUREG/CR-0098 spectrum, the margin evaluation of only
norductile components (if required), for instance, relays, that are sensitive to high
frequencies should be performed as discussed in Section 3.2.3(1). No plant-specific
response analysis is anticipated to address high-frequency ground motion concerns.
However, if a licensee decides to evaluate plant response for high-frequency ground
motion, the response spectral shapes derived from the appropriate site-specific median
uniform hazard response spectra (10,000 year return period) shown in NUREG/CR-5250
anchored at 0.3 or 0.5g should be used.

3.2.3 Reduced-Scope Margin Method

For sites where the seismic hazard is low, a reduced-scope seismic margin method
emphasizing the walkdown is adequate. Thorough walkdowns have been demonstrated
to be the most important tool for identifying seismic weak links whose correction IS highly
cost effective. Applicable sites are identified in Table 3.1.

The initial steps of the full-scope margin methodology up to and including the initial plant
walkdown are performed regardiess of method selected (NRC or EPRI). Basically,
pertinent activities up to and including the initial plant walkdown need to be performed.
These activities include gathering system information, classifying front-line systems and
identifying front-line components, classifying support systems and identifying support
system components, and identifying plant-unique features.

Further guidance on the differences between the reduced-scope and full-scope margin
methods, that is, elements preserved and elements eliminated are provided in Appendix
B.

The evaluation should be documented in a walkdown team report and subjected to an
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USI A-46 Plants - Follow A-46 procedures. If low-seismic-ruggedness relays are
discovered during the A-46 program, the relay review should be expanded to
include relays outside the A-46 scope but within the IPEEE scope.

Non A-46 Plants - locate and evaluate low-seismic-ruggedness relays (bad acior
list)

Full nd 0. | ing W mn Plant

USI A-46 Plants - Follow A-46 procedures tor A-46 review: Review IPEEE systems,
including those that are also a part of USI A-46 scope, using appropriate margin
(EPRI NP-6041) or USI A-46 procedures at the RLE.

Non A-46 Plants - Review the relays in all IPEEE systermns using appropriate
margin (EPRI NP-6041) or USI A-46 procedures at the RLE.

The NRC method as originally developed did not address the relay chatter issue because
of the lack of information on the subject. Hardy et al., 1989, has summarized results of
several efforts in this area and has provided guidance to address this issue in an IPEEE
context. Relay chatter analysis could be resource intensive, and careful planning and use
of generic insights, if they are applicable to the plant, are desirable. Insights and
recommendations from the Hatch experience are available in Moore, et al., 1990.

Attempts to address high-frequency ground motion concerns by analysis is very likely to
entail extensive effrrts including the development of new and much more complex
buiiding models that transmit and amplify high-frequency input and generate accurate and
meaningful floor spectra at high frequencies. Estimates of high-frequency amplification
In cabinets containing relays will also have to be developed. Rather than using analysis,
the following alternative approach is more suitable:

1. Prepare a list of relays that are known to have high-frequency sensitivity.

2 Screen relays that are known to have very high HCLPFs (that is, they can be
eliminated from further consideration without performing specific response
calculations).

3. Assume that the remaining relays will chattsr at the review level earthquake.

4 Screen the remaining re'ays by either showing that the electrical circuity is
insensitive to high-frequency chatter or that they can be recovered from changes
of state and associated false alarms.

S. Finally, replace the remaining relays with ones that are not sensitive to high
frequency (an alternative approach is to show that the remaining relays are rugged
by conducting tests).

Although stated in the context of high-frequency ground motion, the above approach can
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be used to address the relay chatter issue.
3.2.4.3 Soil Failures

Soil failure analyses include an evaluation for instability, settiement, and liquefaction.

Reduced Scope

No evaluation necessary.

Focused Scope

EPRI NP-8041 contains guidance; a review based on appropriate design and
construction records is considered adequate. A detailed analysis, as necessary,
will be carried out If soil failure is deemed significant.

Fyll n

EPRI NP-8041 contains guidance; it is anticipated that existing soil test data will be
adequate. The need for additional testing should be determined on a plant-
specific basis. A review of plant site conditions using state-of-the-art approaches
should be carried out if soil failure is deemed significant.

3.2.4.4 Screening Criteria (Use of Screening Tables)
The screening guidance given in the Generic Implementation Procedure for Seismic
Verification of Nuclear Power Plant Equipment (GIP) may be used provided review
is conducted at the appropriate RLE, caveats included in margin reports are
observed, and limitations on the use of GERs are observed. Aiso, spatial

interaction evaluation, such as effects of flooding, as noted in EPRI NP-6041 is
retained.

Reduced Scope
Appendix B contains guidance.
in_- i

The criteria in the <0.3g column of NUREG/CR-4334, Table 5.1, or EPRI NP-
6041, Tables 2-3 and 2-4, should be used.

0.5 Bin

The criteria in the 0.3-0.5g column of NUREG/CR-4334, Table 5.1, or EPRI NP-
6041, Tables 2-3 and 2-4, should be used.

3.2.4.5 Seismic Input
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Reduced Scope

The evaluation should use the SSE ground response spectra and in-structure
spectra. New in-structure response spectra, if developed, should be mean plus
one standard deviation to be consistent with the conservatism in the design input.
Any differences between FSAR and new response spectra should be
highlighted and discussed.

Focused Scope, Full Scope and 0.5g

The evaluation should utilize the NUREG/CR-0098 median rock or soil spectrum
(depending on primary condition at the site) anchored at the assigned review level
earthquake.

3.2.4.6 Evaluation of QOutliers - HCLPF Calculations

Two approaches, fragility analysis (FA) and conservative deterministic faiiure margin
(CDFM), for computing component and plant HCLPFs are acceptable. For the NRC
margins method, if the COFM method was initially chosen to calculate component
and plant HCLPFs, it is possible to make plant HCLPF statements with and without
the inclusion of nonseismic failures and human actions by developing complete
fragilities for the few components that remain in the plant-level Boolean equations
(Optional).

As noted in EPRI NP-8041, use of the Generic Equipment Ruggedness Spectrum (GERS)
to estimate HCLPFs should take into account the latest results from ongoing work on the
reconciliation of GERS and HCLPF.

Reduced Scope

Outliers should be evaluated for the requirements in the GIP if the plant is also in
the USI A-46 Program. For elements outside the US| A-46 scope (structures and
piping) the requirements of the plant FSAR should be used in the evaluation. Since
the evaluation is done at the design level, outliers should be addressed by using
the normal plant procedures to resolve safety issues.

Focused Scope

The seismic capability evaluation engineers/seismic review team should rank the
unscreened capacities of the outlier structures and equipment from the lowest to
the highest. The number, scope and type of HCLPF analyses shouid be
determined by the utility with the aim of identifying vulnerabilities and ranking
them. Reed, et al., 1990 and Rasin, 1990 suggest that HCLPF capacities
should be calculated for the lowest one-third of the ranked components; the
remaining components should be assigned a conservative HCLPF based on the
highest calculated HCLPFs. The assumed and calculated HCLPFs should be
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reported.
Eull Scope and 0.5g

HCLPFs for unscreened structures and components should be calculated as
needed to ccurately characterize plant HCLPFs and vulnerabilities and rank
thern.

3.2.4.7 Nonseismic Failures and Human Actions

These activities should be included; guidance on including nonseismic failures and human
actions is provided in NUREG/CR-4826 (Maine Yankee evaluation) and Budnitz, 1991a
and b.

3.2.5 EPRI SEISMIC MARGIN METHODOLOGY

The guidance provided in EPRI NP-6041 is supplemented by the following subsections (1)
to refiect the partitioning of the 0.3g screening criteria into the reduced scope, 0.3g
focused scope and 0.3g full scope bins identified in Table 3.1, and (2) identify
enhancements so that the method can be used for IPEEE implementation.

3.2.5.1 Selection of Alternative Success Paths

The EPRI methodology as currently constituted requires evaluation of a preferred path
and an alternative path. The NRC panel that reviewed the EPRI methodology
recormmended:

"... that a reasonably complete set of potential success paths be set down initially,
rather than a very small number, since limiting the number of success paths too
quickly can prevent the identification of some plant-level HCLPF insights, and can
mask plant differences regarding defense-in-depth. The Panel believes that
preliminary analysis to narrow the number of pa s to the required two or three
should begin with the fuller set, and #t recommends that this narrowing be
documented in detail.“

For IPEEE purposes, it is desirable that, 1o the maximum extent possible, the alternative
path involve operational sequences, systems, piping runs, and components different from
those used in the preferred path. The procedure used in the trial application of the EPRI
metiodology (EPRI NP-6359) provides an acceptable approach for use in selecting
success paths (preferred and alternative).
3.2 5.2 Walkdown

Same as Section 3.2.4.1

3.2.5.3 Relay Evaluation
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Same as Section 3.2.4.2

3.2.5.4 Soil Failures
Same as Section 3.2.4.3

3.2.5.5 Screening Criteria (Use of Screening Tables)
Same as Section 3.2.4.4

3.2.5.6 Seismic Input
Same as Section 3.24.5

3.2.5.7 Evaluation of Outliers - HCLPF Calculations
Same as Section 3.2.4.6

3.258 Nonseismic Failures and Human Actions

Success paths are chosen based on a screening criterion applied to nonseismic failures
and needed human actions. It is important that the failure modes and human actions are
clearly identified and have low enough probabilities to not affect the seismic margins
evaluation. The screening criteria used in the Maine Yankee margin evaluation
(NUREG/CR-4826) addressing both single-train and multi-train systems is an acceptable
approach. The redundancies along a given success path should be specifically analyzed
and documented when they exist. (Ina complementary sense, where a single component
is truly “alone" in performing a vital function along a success path, this should be
highlighted too). This information will serve to indicate the extent to which a single failure
would or would not invalidate the plant's ability to respond safely to a given earthquake
level.

3.2.6 Containment Performance

The primary purpose of the evaluation for a seismic event is to identify vuinerabilities that
involve early failure of containment functions. This includes containment integrity,
containment isolation, prevention of bypass functions, and some specific systems
depending on a containment design (e.g., igniters, suppression pools, ice baskets).
IPE internal events analyses should be used to determine the scope of systems for
examination.

Each licensee should develop a plan to address containment performance during a
seismic event consistent with the above-defined purpose. Additional guidance (no
requirements implied) on extending margin-type approaches to obtain centainment
insights is contained in Budnitz 1991a and 1991b, and Reed, et al., 1990. Some general
guidance is provided here based on past PRA experience and some generic capacity
estimates of typical components involved in containment systems. From a survey of past

24



PRAs (Amico, 1989), it appears that high-consequence sequences involve gross structural
failure of the containment itself or failure of major equipment or stri f'tmes within the
containment at very high accelerations (HCLPF values greater than 0.5g) and isolation
failure due to seismically induced relay chatter

f"‘;wvu'aii« containment penetrations are seismically rugged; a rigorous fragility analysis
5 neegea only at review levels greater tf”‘. 0.3g, but a walkdown to evaluate for unusual
conditions  (e.g., spatial Interactions, unique penetration configurations) s
recommended. An evaluation of the backup air system of the equipment hatch and
personnel lock that employ inflatable seals should be performed at all review levels Also
some penetrations need cooling, and the possibility and consequences of a a cooling lo
caused by an earthquake should be considered

Vaives involved in the containment isolation system are expected to be sei smically rugged
(NUREG CRA?BA; A walkdown to ensure that they are similar to test data anc have
Known high capacities and that there are no spatial interaction issues will suffice Seismic
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nponents of the containment heat removal/pressure s uppression functional system
that are not included elsewhere and are not known to have nigh capacities should be
examined. An example of such a component might be a fan cooler unit supported on
Isolator shims. The walkdown should include examination of such components and their
anchorages. Similarly, support systems and other system interaction effects (e.g., relay
Chatter) should be examined as applicable
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TABLE 3.1

REVIEW LEVEL EARTHQUAKE - PLANT SITES EAST OF THE ROCKY MOUNTAINS

Reduced Scope
Big Rock Point Duane Amold* South Texas Turkey Pt.
Comanche Peak Grand Gulf St. Lucie Waterford
Crystal River River Bend

0.3 9 Focused Scope
Arkansas #2 Dresden
Beaver Valley Farey McGuire Salem
Belleforite Fermi Milistone
Braidwood Fitzpatrick Monticello Shoreham
Browns Ferry Fort Calhoun Nine Mile Pt. Summer*
Brunswick Ginna North Anna* Surry
Byron Haddam Neck Susquehanna
Callaway Harris Oyster Creek Three Mile Island
Calvert Clifts Hatch Palisades Vermont Yankee
Catawba* Hope Creek Peach Botton Vogtie
Clinton Perry Watts Bar
Cook Kewaunee Point Beach Woif Creek
Cooper LaSalle Prairie Island
Davis-Besse Limerick Quad Cities Zion

0.3g Full Scope
Arkansas #1 Maine Yankee Robinson Yankee Rowe
Indian Poimt *Oconee Sequoyah

Qs g'.
Pilgrim

Committed to Perform a Seismic PRA
Seabrook***

NOTES:

. Special attention to shaliow soil conditions is appropriate for these locations (see Section 3.22)

o Based on the stalf studies, a review level earthquake greater than 0.3g is appropriate for this site.
Because the component capacity data sets associated with the margin methods are categorized at
two screening levels, 0.3g and 0.5g, the RLE for this site is set at 0.5g.

e Relay chatter evaluation tor Seabrook should be sirnilar to a full scope review.
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Trojan Rancho Seco
Washington Nuciear Palo Verde

NOTES

o Indicates a Western United States site whose default bin is C.5g uniess the licensee can demonstrate
that the site hazard is similar to those sites east of the Rocky Mountains that are found in the 0.3g
bin.

Changes in the review level earthquake from 0.5g to 0.3g should be approved prior to doing
significant analysis.
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4 ACCEPTABLE METHODOLOGY FOR PERFORMING THE INTERNAL FIRES IPEEE

For purposes of an IPEEE, a Level 1 probabilistic risk assessment (PRA) is considered
acceptable to identify potential internal fire vuinerabilities at nuclear power plants. Some
fire issues identifiea in the Fire Risk Scoping Study, (1) seismic/fire interactions, (2) effects
of fire suppressants on safety equipment, and (3) control system interactions, should be
addressed in the IPEEE. The walkdown procedures of the IPEEE should address the
above issues and should be specifically tailored to assess the potential vulnerabilities
related to these issues. The licensee should use a plant-specific data base on fire brigade
training in the IPEEE to assess the effectiveness of manual fire fighting to determine the
respor-- time for the manual fire fighters. The licensee shouid also show the
effe( s of fire barriers in the IPEEE. The current fire PRA method has its limitations
(NURL 3-5088, 1989) and significant “engineering judgment* must be brought to bear
once the PRA has besn accomplished to aliow for sensible application of the results. The
staff believes that the type of “engineering judgment" needed to interpret the results of a
PRA is fully within the competence of most fire-safety experts, including experts within the
regulatory staff. Further, despite current limitations in the methodology, a fire "vuinerability
search” in the spir e Severe Accident Policy Statement and the IPE exercise is
feasible, and such ierability search need not wait for the completion of further
methodology deveioprent. Finally, in meeting the objectives of the IPEEE, it is desirable
to focus on relative insights rather than o absolute core damage frequency.

41 New Fire PRA Analysis

There are several different approaches for the analysis of fires (NUREG/CR-2300, 1983,
NUREG/CR-2815, 1985, NUREG/CR-4840, 1990, and NUREG /CR-5259, 1990). Although
not all fire PRAs eate their analysis steps in exactly the same way, the foliowing
steps, in one form  another, should be part of any analysis.

4.1.1 lgentify Critical Areas of Vulnerability

The criterion is whether a fire could compromise important safety equipment. Emphasis
should be placed on areas where multiple equipment could be compromised, in
particular. several trains of redundant equipment to perform the same safety function.
Attent o~ chould be given to the potential for cross-zone spread of fire and the likelihood
that transient fuels might supplement fuels already present in a zone.

4.1.2 Calcuiate the Frequency of Fire Initiation in Each Area

This calculation is sensitive to location within a larger area, particularly if fue! loading
conditions, cross-zone spreading potential, or other idiosyncrasies are considered. Also,
the data base on fires in various areas should be coupled with location-specific
information obtained from the plant walkdown and other experience to account for
uncertainties.

4 1.3 Analyze for the Disabling of Critical Safety Functions
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Determine the likelihood of equipment being disabled by a fire. The areas to be
addressed include:

1 Fire growth and spread, including the treatinent of hot gases and smoke.
2. Detection/suppression effectiveness and reliability.

3. Component fragility to fire and combustion products.

4 Probability estimates (distributions) for fault tree quantification.

4.1.4 |dentify Fire-Induced Initiating Events/ Systems Analysis

4.1.5. Perform containment analysis if containment fallure modes significantly
different from those found in the IPE internal events evaluation.

Perform in a fashion similar to an internal-initiator PRA.

4.2 Use of an Existing Fire PRA

The use of an existing fire PRA to address the internal fire IPEEE is acceptable provided
the PRA refiects the current as-built and as-operated status of the plant and the
deficiencies of past PRAs, identified in the fire risk scoping study (NUREG/CR-5088), are
adequately addressed.  Deficiencies may include too low conditional failure
probability of dampers/penetrations, damage from use of fire suppressants,
manual fire fighting effectiveness, and seismic/fire interactions.

4.3 Optional Methodologies

A licensee may request a review of any other systematic examination method to
determine its acceptability for IPEEE purposes.



5 ACCEPTABLE METHODOLOGY FOR PERFORMING THE HIGH WINDS, FLOODS,
AND TRANSPORTATION AND NEARBY FACILITY ACCIDENT IPEEE

For the purposes of an IPEEE, the staff is recommending a progressive screening
approach to identify potential high winds, floods, and transportation nd nearby facility
accident vuinerabilities at nuclear power plants. The owners of Trojan and Washington
Nuclear Plant 2, who are reauested to evaluate the effects of volcanic activities in
assessing severe accident vulnerabilities, should determine if the recommended screening
approach is applicable to their unique situation.

5.1 Introduction

It is assumed that the IPE for internal events will be in progress or completed when the
high winds, floods and transportation and nearby facility accident portion ot the IPEEE is
being performed. Some external events will be addressed in the internal events IPE
analyses (e.g., the primary effect of lightning is loss of offsite power, which is included in
the internal events analyses); other external events will have been screened from further
consideration by the staff. For those external events not in either of these categories,
further consideration using the progressive screening approach shown in Figure 5.1 is
recommended.

5.2 Analytical Procedure

The sters shown in Figure 5.1 represent a series of analyses in increasing level of detail,
effort, and resolution. However, the licensee may choose to bypass one or more of the
optional steps so long as the 1975 Standard Review Plan criteria are met or the potential
vulnerabilities are either identified or demonstrated to be insignificant.

In general, the containment structure, equipment hatch, personnel air lock, and other
penetrations are designed and constructed to have high capacities in resisting the effects
of high winds, floods, and overpressure induced by transportation or nearby facility
accidents. Therefore, no additional containment performance assessment (beyond that
discussed for the seismic portion of the IPEEE in Sections 3.1.1.5, 3.1.26,and 3.26) is
needed unless a licensee predicts or identifies plant-unique accident sequences different
from those determined by the internal events IPE.

5.2.1 Review Plant-Specific Hazard Data and Licensing Bases

All licensees should review the plant design hazard information and the licensing bases,
including the resolution of each event.

5.2.2 Identify Significant Changes Since OL Issuance

All licensees should review the site for any significant changes since the issuance of the
operating license with respect to (1) military, industrial facilitic: within 5 miles, (2) onsite
storage or other activities involving hazardous materials, (3) transportatiori, or (4)
developments that could affect the original design conditions.
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523 Determine if the Plant/Facilities Design Meets {1975 SRP} Criteria

All licensees should compare the information obtained from 5.2.1 and 522 for
conformance to {1975 SRP} criteria and perform a confirmatory waikdown of the plant.
The walkdown would concentrate on outdoor facilities that could be affected by high
winds, onsite storage of hazardous materials, and offsite developments. If the
comparison indicates that the plant conforms to the current criteria (1975 NRC SRP
criteria) and the walkdown reveals no potential vuinerabilities not included in the original
design basis analysis, it is judged that the contribution from that hazard to core damage
frequency is less than 10 per year and the IPEEE screening criterion is met.

Otherwise or If a licensee knows that the 1975 SRP criteria will not be met, then one
or more of steps 5.2.4, 5.2.5, and 5.2.6 should be taken to further evaluate the situation.

5.2.4 Determine if the Hazard Frequency is Acceptably Low (Optional Step)

if the original design basis does not meet current regulatory requirements, the licensees
may choose to demonstrate that the original design basis is sufficiently low (i.e., less than
10" per year) and the conditional core damage frequency is judged to be less than 10

If the original design basis hazard combined with the conditional core damage frequency
is not sufficiently low, i e., lower than the screening criterion of 10 per year, additional
analysis may be needed.

5.2.5 Perform a Bounding Analysis (Optional Step)

This analysis is intended to provide a conservative calculation showing that either the
hazard would not result in core damage or the core damage frequency is below the
reporting criterion. The level of detail is that level needed to demonstrate the point;
judgment is needed for determining the proper level of detail and needed effort.

5.2.6 Perform a Probabilistic Risk Assessment (Optional Step)

A probabilistic risk assessment (PRA) consists of the following key elements: hazard
analysis, fragility evaluation, plant systems and accident analysis (event/fault trees), and
radioactive material release analysis. The detailed procedure is described in NUREG /CR-
2300, NUREG/CR-2815, and NUREG/CR-5259. A core damage frequency less than 10
* per year would screen the event from further consideration. The level of detail is that
level needed to conclude that the core damage frequency is low or to find vulnerabilities.

53 ional i
A licensee may request a review of any other systematic examination method to

determine it 3 acceptability for IPEEE purposes.
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Figure 5.1

RECOMMENDED IPEEE APPROACH
FOR WINDS, FLOODS. AND OTHERS

(1) REVIEW PLANT SPECIFIC HAZARD
DATA AND LICENSING BASES (FSAR)

Y

(2) IDENTIFY SIGNIFICANT CHANGES,
IF ANY, SINCE OL ISSUANCE

i

(3) DOES PLANT/FACILITIES DESIGN
NO=1  MEET CURRENT (1975 SRP) CRITERIA HES
(QUICK SCREENING & WAL"DOWN)

L

(4) IS THE HAZARD FREQUENCY 'YES
ACCEPTABLY LOW?

NO
l t
OR= (5) BOUNDING ANALYSIS YES
| (RESPONSE/CONSEQUENCE)
NO
[ !
OR~= (6) PRA —

(INCL. IDENTIFIED REPORTABLE ITEMS |
AND PROPOSED IMPROVEMENTS)

i
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6 COORDINATION WITH ONGOING PROGRAMS
6.1 Introduction

If unnecessary duplication of effort is to be avoided, coordination with ongoing programs
is necessary. The first coordination level consists of the three major elements of the
severe accident policy implementation, that is, coordination of the IPEEE with the internal
events IPE and accident management. The second coordination level consists of the
three major elements of the IPEEE, that is, seismic events, internal fires, and high winds,
floods, and others. The third coordination level consists of each major element of the
IPEEE, for example, seismic events, and the ongoing programs related to that element.

6.2 Description of Ongoing Programs
6.2.1 IPE Program Related to Internal Events

In accordance with Generic Letter 88-20 (NRC, 1988), each existing plant was requested
to perform a systematic exarnination to identify any piant-specific vulnerabilities to severe
accidents and report the results to the staff. The process was defined as an individual
plant examination (IPE). Licensees were requested to proceed with the examinations for
internally initiated events only (including internal flooding). Examination of externally
initiated events would proceed separately and on a later schedule. However, while
performing the IPE for internally initiated events, licensees were advised to document and
retain plant-specific data relevant to external events so that they can be readily retrieved
in a convenient form when needed for later external event analyses.

6.2.2 Programs Related to External Events
6.2.2.1 Seismic Programs
The following is a brief description of the programs related to seismic events:

1. USI A-17, "System Interactions in Nuclear Power Plants' addresses NRC's
concerns regarding the interaction of various systems with regard to whether
actions or consequences could adversely affect the redundancy and independence
of safety systems. The evaluation of system interactions related to internal events
and internal floods is included in the IPE (GL 88-20). The evaluation of spatial
system interaction under seismic conditions (the SSE) is included in USI A-45.

n

US| A-40, “Seismic Design Criteria," investigates selected areas of the seismic
design process. The staff identified alternative approaches to certain design
procedures and modifications to the NRC criteria in the Standard Review Plan to
reflect the current state of the art and industry practice. The concern for the
seismic capacity of safety-related above-ground tanks (at the SSE) is included in
USI A-46.

3. USI A-45, "Shutdown Decay Heat Removal Requirements," has the objective of
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determining whether the decay heat removal function at operating plants is
adequate and if cost-beneficial improvement could be identified. USI A-45 was
subsumed in the IPE (GL 88-20); therefore, the external event aspects including
the seismic adequacy of the decay heat removal system should be inciuded in the
IPEEE.

USI A-46, "Verification of Seismic Adequacy of Equipment in Operating Plants"
has developed an alternative method and acceptance criteria (to current licensing
requirements) to verify the seismic adequacy of equipment in some operating
plants with construction permit applications docketed before about 1972. All these
plants will be reviewed to the existing safe shutdown earthquake (SSE). The scope
of USI A-46 has been expanded to cover the seismic spatial system interaction of
USI A-17 and the concern of USI A-40 for the seismic capability of large safety-
related above-ground tanks.

GI-131, "Potential Seismic Interaction involving the Movable In-Core Flux Mapping
System Used in Westinghouse Plants," was identified because portions of the in-
core flux mapping system that have not been seismically analyzed are located
directly above the seal table. Failure of this equipment during a seismic event
could cause muitiple failures at the seal table and could produce an equivalent
small-break LOCA.

The "Eastern U.S. Seismicity Issue ' (formerly the Charleston Earthquake Issue)
came about as a result of a U.S. Geological Survey letter in 1982 that pointed out
the possibility that large damaging earthquakes have some likelihood of occurring
at locations not formerly considered in past licensing decisions. The staff initiated
the Seismic Hazard Characterization Project (LLNL), which provided probabilistic
seismic hazard estimates for all nuclear power plant sites east of the Rocky
Mountains. A similar project was carried out by EPRI for the electric utility industry.
The staff's purpose in evaluating the probabilistic studies has been to identify piants
in the Central and Eastern United States where past licensing decisions may have
resulted in their being outliers with respect to seismic hazard, that is, the likelihood
of exceeding their design bases. As a result of the probabilistic analyses
performed, eight plants at five eastern US sites were identified as being
outliers. The IPEEE will provide a resolution for the outlier plants with no
additional analyses or documentation from the licensees.

6.2.2.2 Internal Fires Programs

The foliowing is a brief description of programs related to internal fires:

B

NUREG/CR-5088, "Fire Risk Scoping Study," identifies some fire issues that had
not previously been addressed in the fire PRAs: fire growth code, seismic/fire
interaction, fire barrier effectiveness, manual fire fighting effectiveness, effects of
fire suppressants on safety equipment, and control system interactions. A plant-
specific analysis (including a specifically tailored walkdown) should be performed
to assess the actual risk impact of these issues at a plant,
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2. GI-57, "Effects of Fire Protection System Actuation on Safety-Related Equipment,”
assesses the impact of inadvertent actuation of fire protection systems on safety
systems. This is one of the issues identified in the Fire Risk Scoping Study. The
industry, through EPRI, has a program collecting data on the effects of
suppressants on the safety equipment.

3. USI A-45, "Shutdown Decay Heat Removal Requirements,” has the objective
of determining whether the decay heat removal function at operating plants
is adequate and if cost-beneficial improvement could be identified. USI A-
45 was subsumed in the IPE (GL 88-20); therefore, the adequacy of the decay
heat removal system should be included in the fire IPEEE.

{6.2.2.3 External Flooding Program

GI 103, "Design for Probable Maximum Precipitation (PMP)." is a related external
fiooding issue, The resolution of that issue was sent to all licensees in Generic
Letter 89-22, dated Oct. 19, 1989. Specifically, NRC requested that future plants be
designed against a new PMP criterion. For existing plants, NRC recommended that
licensees review the information contained in the GL 89-22 and determine whether
they bulieve additional action on their part is necessary. For the IPEEE, the severe
accident risk from PMP should be assessed. The licensee should assess the
effects of applying this criterion to its plant in terms of onsite tlooding and roof
ponding to determine whether that would lead to severe accidents.}

6.3 Approach on Coordination with Ongoing Programs

It duplication of effort by the staff and licensees is to be avoided, it is important that the
above programs be coordinated.

6.3.1 Coordination With Internal Events Program (IPE)

The coordination betwaen the internal events IPE and the IPEEE can be categorized into
three phases: preanalyses planning, plant modifications, and accident management.

6.3.1.1 Preanalyses Planning

Considerations include (1) definition of elements and their boundaries, (2) walkdown
procedures and spatial interactions, and (3) composition of the independent in-house
review or peer review group. It is likely that the IPE will precede the IPEEE. Careful
planning taking into account the above considerations will avoid a duplication of effort by
the licensee.

6.3.1.2 Plant Modifications

Since the IPE and IPEEE are likely to be performed separately, it is imperative to examine
the impact of modifications identified during the IPE on external events and vice versa.
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The staff examined several PRAs that included both internal events and external events
(Bohn, 1889) to identify possible interactions. Highlights of the major findings in the
seismic area (which to some extent are applicable to fire) are:

1. In general, the modifications proposed as a result of the internal events analysis
would not adversely affect the seismic or fire risk provided they do not become
weak links.

2. In general, the modifications made could potentially contribute to an increase in risk

at the plant in the following ways:

a. Many of the modifications proposed may involve adding valves or suction
lines to existing systems. Thus the possibility of a violation of the pressure
boundary and potential diversion exists if the modification were to fail during
an earthquake. Also, modifications may involve routing different trains of
eiectrical power or power from adjacent units. The possibility exists that
the circuitry could be designed in such a way that failure of non-safety-
related electrical components could actually defeat the circuitry that was
desired to provide redundancy, and

b. The possibility that inadequate anchorage could defeat the planned
redundancy during a seismic event.

3. The potential adverse effects of the modifications include:
a. Poor accessibility for maintenance,

b. Stiffening of systems leading to higher stress due to thermal cycles during
normal plant operation.

The cited study (Bohn, 1989) provides specific examples of fixes and their impact on
other initiating events.

£.3.1.3 Accident Management

Guidance on the integration of findings from the IPEEE and accident management is
being developed (SECY-89-308, Oct. 1889).

€.3.2 Coordination Among External Events Programs

The issue of integration between external events primarily invoives interactions between
seismic events and fires and seismic events and floods. It is necessary to address
seismically induced fires and floods as part of the IPEEE. The effects of seismically
induced fires and the impact of inadvertent actuation of fire protection systems on safety
systems should be addressed. The effects of seismically induced external fiooding and
internal fiooding on plant safety should be included. The scope of the seismically
induced floods, in addition to the external sources of water (e.g. tanks, upstream
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dam, etc.), should include the evaluation of some internal flooding consistent with
the discussion in App. | of EPRI NP-6041. The coordination between the seismic and
the fire or flood analysts should be based on the following:

1. The seismic analysts should generally search for and identify the initiating events
(certain specific seismically initiated failures of equipment or structures) that can
cause fires or floods, and

2. The se..nic and fire or flood analysts should also discuss other concurrent
seismically induced failures or possible effects on human actions and then,
proceed to complete the rest of the IPEEE analysis.

The coordination should include a meeting, piior to seismic walkdown, in which the fire
and flood analysts should discuss the key issues, how the analysis will be done, and what
to look for. The fire or fiood analyst may need to participate in parts of the seismic
walkdown or revisit the areas identified during the seismic walkdown to grasp the issues
from the seismic-capacity point of view.

6.3.3 Coordination With Seismic Programs

A number of programs related to seismic events requiring licensee action have beer
identified. Many of these programs have arisen as a result of the changing perception of
hazards and revisions in the design and qualification criteria. There are two categories
of seismic programs as they relate to the seismic IPEEE. The first category involves
programs, e.g., USI A-45, "Shutdown Decay Heat Removal Requirements”, Gl-131,
"Potential Seismic Interaction involving the Movable In-Core Flux Mapping System Used
in Westinghouse Plants," and “the Eastern U.S. Seismicity Issue,” that have been
subsumed into the IPE/IPEEE. USI A-45 and GI-131 should be specifically addressed
as part of the seismic IPEEE. The Eastern U.S, Seismicity Issue requires no
additional licensee actions or reporting. The second category involves programs, e.g.,
USI A-46, "Veritication of Seismic Adequacy of Equipment in Operating Plants," that
can be coordinated with the seismic IPEEE. The coordination of these programs witn the
seismic IPEEE is most beneficial in reducing the resources spent by the licensee and
staff.

6.3.3.1 USI A-45 and GI-131

The methodology used in the seismic IPEEE can also be used to address US| A-45 and
GI-131. The systems and components for addressing US| A-45 will have been determined
by the internal events IPE, and the purpose of the seismic IPEEE IS to identity any
significant and unique seismic vulnerabilities in the decay heat removal function. In
addition, the seismic IPEEE will evaluate the potential seismic interaction of the movable
in-core flux mapping system used in Westinghouse plants.

Capacities of decay heat removal components can be established using either the fragility
analysis (FA) or conservative deterministic failure margin (CDFM) approaches depending
upon the methodology chosen to implement the seismic IPEEE. Thus resolution of these
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issues can be easily accomplished during the seismic IPEEE evaluation.

The potential interaction between the seal table and non-Category | seismic systems
associated with the movable in-core flux mapping system can be identified during the
seismic walkdown of the IPEEE. If needed, the component capacities or consequences
of component failure can be evaluated using the same procedures that are used in the
seismic IPEEE.

6.3.3.2 The Eastern U.S. Seismicity Issue (The Charleston Earthquake Issue)

As a result of work carried out to resolve the Eastern U.S. Seismicity Issue (Charleston
Earthquake Issue), probabiiistic seismic hazard estimates exist for all nuclear power plants
east of the Rocky Mountains. These should be used directly by any licensee in that
region opting to satisty the seismic IPEEE with a seismic PRA. The hazard estimates also
played a key role in determining the review level earthquake used in the seismic margins
methodelogy option. The IPEEE will provide a resolution for this issue without requiring
additional analyses or documentation from licensees.

6.3.3.3 USI A-46

Implementation of the USI A-46 program involves piants with construction permit
applications docxeted before about 1972. The USI A-46 plants thus form a subset of all
the nuclear power plants in the U.S. that are requested to perform the seismic IPEEE.

The most efficient way to address the ongoing seismic programs for USI A-46 plants is
to conduct the A-46 review and walkdown to gather relevant information for the seismic
IPEEE. In order to facilitate this approach, the activities of US| A-46 and the seismic
IPEEE need to be coordinated, and the plant walkdown needs to be well planned.
Several inherent differences between the A-46 program and the seismic IPEEE should be
noted at the outset befare attempting to coordinate the two programs.

First, the objectives are quite different. The USI A-46 program has licensing implications
on plant operation; this program will assess and ensure the seismic ruggedness of safety-
related equipment in a plant to withstand the SSE. The seismic IPEEE, on the other hand,
generally tries to iderty plant vulnerabilities when subjected to earthquake levels
higher than the SSE de:sign basis.

Second, the scopc of the reviews are different. USI A-46 is concerned with only one
success path (with some requirement on equipment redundancy) of equipment needed
to bring the plant to safe shutdown in the event of an earthquake and maintain it there
for at least 72 hours. The scenario considers an earthquake of the SSE level with a
possible loss of offsite power because of this earthquake. The probabilities of a
seismically induced LOCA (small or large) and a high-energy line break (HELB) occurring
are judged to be low enough that their consideration at this earthquake level is not
warranted. Piping, tubing, and structures will be examined during a walkdown only if they
have the potential to cause seismic interaction with the equipment reviewed and cause
damage to this equipment. The review of above-ground tanks (as part of US| A-40) is an
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exception.

The seismic IPEEE is concerned with the vuinerabilities of the whole plant, not just the
equipment. Also, evaluations are generally made at levels above the design basis. At this
level of earthquake, seismicaily induced LOCAs are considered, and mitigating systems
and equipment to address this initiator are reviewed. Therefore, even if the EPRI seismic
margins methodology is utilized to implement the seismic IPEEE (since it is quite similar
to the USI A-46 evaluation), it would need additional equipment to be reviewed over that
required for implementing USI A-46.

Third, the levels of review and walkdown are different. The Seismic Qualification Utility
Group (SQUG) and EPRI have developed a detailed Generic Implementation Procedure
(GIP) for the US| A-46 review and walkdown that was reviewed by the NRC staff, and a
Safety Evaluation Report (SER) was issued. The GIP should be followed in performing
the USI A-46 review and walkdown. The guidelines associated with the seismic PRA or
seismic margins methodology are not as specific as those in the GIP. To illustrate this
point, in the walkdown review of expansion anchor bolts, GIP calls for the use of a wrench
test for the bolt tightness check, whereas the margins walkdown ensures only that the
anchor bolts are adequate to hold down the equipment as designed with no specific
testing requirements to confirm anchor capacity. The completion of the seismic IPEEE
does not automatically mean that the US| A-46 review is satisfactorily completed.

There may be overlaps or differences in the equipment scope for USI A-46 and the
seismic IPEEE. For equipment that is within the scope of USI A-46 or the seismic IPEEE
only, it is clear that either GIP or IPEEE guidelines, respectively, should apply. For the
overlapping equipment, the efficient approach is to use the GIP for both walkdowns:
however, the IPEEE should use the review level earthquake. Caveats and interaction
(such as flooding) requirements of EPRI NP-6041 should be observed.

In summary, it is recommended that licensees coordinate the information collection for the
USI A-46 and seismic IPEEE review and walkdown in order to minimize or avoid
duplication of effort by the licensees and staff. Care should be exercised in the
coordination to ensure that the requirements and objectives of both programs are fulfilled.
Coordination of the two programs has been shown to be feasible in the trial evaluation of
the Hatch plant using the EPRI seismic margins methodology.

6.3.4 Coordination With Other Issues

In addition to the specific USls and Glis discussed above, if, during its IPEEE, a licensee
(1) discovers a notable vulnerability that is topically associated with any other US| or GI
and proposes measures to dispose of the specific safety issue or (2) concludes that no
vulnerability exists at its plant that is topically associated with any US| or GI, the staff will
consider the US| or GlI resolved for a plant upon review and acceptance of the results
of the IPEEE. The following should be discussed:

a. The ability of the methodoiogy to identify vuinerabilities associated with the
USI or Gl being addressed.
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The contribution of each USI or Gl to core damage frequency or unusually

poor containment performance, including sources of uncertainty when PRA
1S used.

The technical basis for resolving the issue.
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A INDEPENDENT PEER REVIEW

The Generic Letter requests that each utility conduct an independent in-house
review to ensure the accuracy of the documentation and to validate both the IPEEE
process and its results. The submittal should contain, as a minimum, a description
of the internal review performed, the results of the review team's evaluation, and
a list of the review team members.

The purpose of the in-house review is twofold. The first purpose of the in-house
review is to provide quality control and quality assurance to the IPEEE process.
Independence of the review team is desirable because it reflects a quality control
and quality assurance attitude. This does not imply the staff is seeking an
Appendix B-type review or documentation control. The staff does seek to assure
the IPEEE process produce reliable, factual information. In situations where it is
necessary to use a reviewer who has not been totally removed from the plant-
specific IPEEE process, the utility should have confidence that the reviewer can be
objective and capable of providing a critical review. Because utilities may not have
in-house expertise in all areas of external events, the “in-house" team can be
supplemented by outside consultants as necessary. Utilities should make a
decision on the composition of the in-house team based on available expertise.

The second relates to the importance of having utility personnel cognizant of the
IPEEE. The maximum benefit to the utility would occur if the combination of
persons involved in the original analysis and in-house review, taken as a group,
provides both a cadre of utility personnel to facilitate the continued use of the
results and the expertise in the methods to ensure that the techniques have been
correctly applied.

It is recommended that the review team have combined experience in the areas of
systems engineering and specific external events. In any case, the staff expects
that all utilities have in-house the most expert knowledge of their own plants,
system configurations, and operating practices and procedures.

7.1 Seismic Related Insights

Three trial piant applications of margin methodologies have demonstrated that
considerable judgment is involved in applying these methods, and the existence
of peer review groups has considerably aided this judgment as well as enhanced
the overall credibility of the studies (Davis, 1990). The seismic review team should
have combined experience in the areas of systems engineering, seismic capacity
engineering, and seismic PRAs or seismic margins methodologies.

A meeting of the independent/peer review team with the seismic review team prior
to plant walkdown will provide insights into the appropriateness of the proposed
plant walkdowns. Also, the independent/peer review team endorsement of the final
results will add credibility to the HCLPF esti ates.

41



8 DOCUMENTATION AND REPORTING

The IPEEE should be documented in a traceable manner to provide the basis for the
findings. This can be dealt with most efficiently by a two-tier approach. The first tier
consists of the results of the examination, which will be reported to the NRC for review.
The second tier is the documentation of the examination itself, which should be retained
Dy the licensee for the duration of the license unless superseded.

The information submitted to the NRC should be organized and presented in accordance
with Appendix C The submittal may enable many issues to be dealt with in the IPEEE
review. Pertinent issues are discussed in Section 6. For some issues, for example, USI
A-46, a detailed documentation requirement exists, and it should be followed in the broad
framework of IPEEE submittals. Specific information relevant to particular issues, e.g.,
USls and Gis, should be identified.

8.1  Information Submitted to the NRC

A detailed list of information to be submitted to the NRC is provided in Appendix C.

8.2 Information Retained for Audit

Retained documentation should include applicable event trees and fault trees, current
versions of the system notebooks (if applicable), walkdown reports, and the results of the
examination. In general, all documents essential for a practitioner in the field to
understand what was done in the IPEEE should be retained. In addition, the manner in
which the validity of these documents has been ensured should be documented. If credit
Is allowed in the IPEEE for any actions taken by the operators, the licensee should have
established plant procedures to be used by the plant staff responsible for managing a
severe accident should one occur. Procedures should provide assurance that the
operators can and will take the proper action.
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Appendix A
REVIEW LEVEL EARTHQUAKE

The seismic margins methodology was designed to demonstrate sufficient margin over
the Safe Shutdown Earthquake (SSE) to ensure plant safety and to find any “weak
links" that might limit the plant shutdown capability to safely withstand a seismic event
larger than the SSE or lead to seismically induced core damage. The mechodology
involves the screening of components based on their importance to safety and seismic
capacity. The seismic margins method utilizes two review or scree ling levels geared to
peak ground accelerations of 0.3g and 0.5g. In areas of low to moderate seismic hazard,
most plants that have been evaluated using PRAs or margins studies have been shown
to have HCLPFs at or below 0.3g. Past experience indicates that, at the 0.3g screening
level, a small number of “weak links" are likely to be identified, efficiently defining the
dominant contributors to seismically induced core damage. It is the staff's judgment that
the use of a 0.3g review level earthquake for most of the nuclear power plant sites in the
Central and Eastern United States (east of the Rocky Mountains) would serve to meet the
objectives of the IPEEE.

All sites east of the Rocky Mountains, however, are not subject to the same level of
earthquake hazard. The recent studies by LLNL (NUREG/CR-5250) and EPRI (EPRI NP-
6385-D) show significant differences depending on location and specific site conditions.
Because the two studies do not necessarily agree with each other, it was deemed
necessary to use both studies in determining which review level earthquake should be
assigned to each site. Hazard comparisons were made using the median, 85th
percentile, and mean from the site-specific results provided by the LLNL and EPRI
studies. Based on the sensitivity tests and engineering and seismological judgment, the
staff has defined the review level earthquake for each site (0.3g, 0.5g, or reduced scope)
in Table 3.1. A second criterion, plant design basis, was used to subdivide the 0.3g
bin. The subdivision, based on a composite conditional probability of exceeding
the SSE for each nuclear power plant, resuited in plants within the 0.3g bin being
assigned a fuli-scope or focused-scope review.

The sites in the Western United States (west of the Rocky Mountain Front) are treated
differently. Those sites in coastal California where the seismic hazard is much higher and
the resulting design bases are greater than 0.5g cannot make use of the margins
methodology. The other plant sites in the West should use a 0.5g review level earthquake
uniess it can be demonstrated that the seismic hazard level at a particular plant site is
consistent with the seismic hazard at the 0.3g bin plant sites east of the Rocky Mountains.
Western sites that show such a consistency in seismic hazard will conduct the tull-scope
0.3g margins review. The results of the binning for the plants in the Western United
States are presented in Table 3.2.

The rationale for the selection of the review leve! earthquakes (RLEs) and the grouping
of the plants east ¢f the Rocky Mountains is discussed below.

A1 intr 1on
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The specification of a review level earthquake (RLE) for use in carrying out an individual
nlant examination for external events (IPEEE) has been a complex problem involving the
search for consistency. It would be preferable if the selection of the RLEs were
completely consistent with the individual plant examination (IPE) for internal events and
the inherent strengths of the seismic margins methodologies, but it is very difficult to
satisty all of these elements in any rigorous quantitative sense. Thus, for example,
attempting to equate the review level earthquake to the reporting criteria in the IPE (mean
sequence frequency leading to core damage of 10 per year) is fraught with difficulties
because of the large uncertainties in numerical estimates of seismically induced core
damage, the inappropriateness of a comparison between numerical estimates of
seismically and internally induced core damage (the source and treatment of uncertainty
can be quite different), and the inherent difficulties in relating the output of a seismic
margins study (HCLPF) to estimates of core damage frequency. For some of the same
reasons, it was recognized that external initiators, including earthquakes, need not
necessarily be treated in the same manner as internal initiators in implementing the Severe
Accident Policy. It should be noted that the RLE defines a reporting level. A HCLPF
value lower than RLE does not necessarily represent a plant vuinerability. However, the
licensee should assess the significance of HCLPF values lower than RLE and take any
necessary actions and make other improvements that are deemed appropriate by the
licensee.

A.2 General Evaluation Procedure

A.2.1 Data Evaluated

The staff has recommended three review level earthquakes to bs used when applying the
seismic margins methodology to nuclear power plants east of the Rocky Mountains for
the IPEEE. The review levels or "bins" are 0.5g, 0.3g, and a reduced-scope level. The
basic information used was the Lawrence Livermore National Laboratory (LLNL) hazard
stucly (NUREG/CR-5250) and the Electric Power Research Institute (EPRI) hazard study
(EPRI NP-6395-D). These studies represent state-of-the-art estimates of seismic hazard.
Because the two studies dc not necessarily agree with each other, it was deemed
necessary to use them both in determining which bin a particular site belonged in.

In the LLNL study (NUREG/CR-5250), it was noted that, for some sites, the mean
estimates of seismic hazard were dominated by the input of one ground motion expert
(No. 5). This dominance was caused by the low attenuation, high uncertainty, and
relatively high motion on rock found in this expert's input. This input has received a great
deal of attention, and some have argued that it is inconsistent with the data. The staff
requested LLNL (as a sensitivity study) to calculate the hazard at nuclear power plant
sites east of the Rocky Mountains leaving out the input of this expert.

Data from the Saguenay Event in Quebec, Canada (November 1988), the largest
earthquake in eastern North America in 50 years, appears to be quite different from
previous data sets and has not helped to resolve the controversy. At this rime, in order
10 avoid relying exclusively on the LLNL results that include the input of expert No. 5, the
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staff is treating the LLNL hazard estimates based on the other four ground moticn experts
as a separate study when binning nuclear power plant sites for IPEEE.

A.2.2 Comparison Procedure

Hazard comparisons were made using the mean, median, and 85th percentile from the
site-specific results provided by the LLNL and EPRI studies. Each of these pieces of
information represents a different way of characterizing the distribution of seismic hazard
estimates at each site as determined by a particular study.

Mean: The mean is a commonly used statistic that can be assigned actuarial
significance. However, because of the skewed nature of the distribution, it is also
a highly unstable (with respect to methodology and input assumptions) view of
hazard. The mean is highly sensitive to the characterization of the extremes of the
distribution.

Median: The median is more stable than the mean and shows the greatest
agreement between the LLNL and EPRI studies. However, it is only the 50th
percentile of the hazard and is insensitive to the extent of uncertainty.

85th_Percentile: An alternative candidate to the mean is the 85th percentile. It
reflects uncertainty in that it indicates the breadth of the distribution, but it is less
sensitive to extreme outliers.

A.2.3 Weighting Criteria

In the past, great emphasis has been placed on the likelihood of exceeding peak ground
acceleration (PGA). In this evaluation, site hazard comparisons were made using
response spectra and PGA. The likelihoods of exceeding spectral response accelerations
in the 2.5 to 10 Hz range were examined because these frequencies are more closely
related to the types of motion that could cause damage at nuclear power plants. Unit
weights (2/7th each) were assigned to the likelihoods of exceeding spectral response
ordinates at 2.5, 5, and 10 Hz. One-half unit weight (1/7th) was assigned to the likelihood
of exceeding the PGA.

A.2.4 Ranking Criteria

Emphasis was placed on the relative ranking of sites with respect to other sites using the
same seismic hazard study, statistic, and ground motion measures. Extensive use was
made of a clustering methodology developed by LLNL for the NRC (Bernreuter et al.,
1989a, 1988b). For a given hazard study, statistic, ground motion measure and reference
level, this methodology divides the ensemble of sites into groups so that the sites in any
One group are “close” to each other with respect to seismic hazard. For example, the
sites may be divided into groups based on mean estimates of exceeding 0.5g9 PGA from
the EPRI study or median estimates of exceeding the 2.5 Hz spectral response
(associated with the NUREG/CR-0098 response spectrum anchored at 0.3g) from the
LLNL five-expert study. Although there were a fixed number of groups, no minimum
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number of sites were required in a group, and indeed some gro.ups contained only one
site.

A.2.5 Spectral Shape

The spectral shape associated with the 0.3g screening level was assumed to be the
median NUREG/CR-0088 spectrum anchored at 0.3g. There has been some discussion
that the screening level should actually be associated with a somewhat higher ground
motion (the Seismic Qualification Utility Group (SQUG) bounding spectrum) but in this
relative comparison, the use of this alternative spectrum would make little or no difference.

A.3 Specific Binning Procedure

A.3.1 Initial Binning Evaluation

As the first step, sites that consistently fell into the group that had the highest likelihood
of exceeding the 0.3g NUREG/CR-0098 5% damped median spectrum were conditionally
assigned to the 0.5g bin. Sites that fell into the group that had the lowest likelihood of
exceeding the 0.3g NUREG/CR-0098 5% damped spectrum were assigned to the
reduced-scope bin.

The ground motion measure compared was the weighted combination of 2.5 Hz, 5 Hz,
10 Hz and PGA. The individual consistency criteria used were:

1. Agreement among the LLNL five-expert, LLNL four-expert, and EPRI studies, and
2 Agreement between the median angd either mean or 85th percentile statistics.

This resulted in a comparison of nine separate hazard groupings (three pieces of
information for each of the three studies).

For exampie, if a particular site fell in the top group (0.5g bin) for all of the criteria except
the EFRI median, it remained in the 0.3g bin. The conclusions must be supported by all
the hazard studies. On the other hand, if a particular site fell in the botton group for all
of the criteria except for the LLNL four- and LLNL five-expert mean estimates, it was
included in the reduced-scope bin. Only one measure of uncertainty, mean or 85th
percentile, needs to be satisfied.

A.3.2 0.3g Bin Subdivision

The staff investigated the potential of using the seismic design basis as a
parameter for making the initial binning assignments. There was insufficient
technical basis for its use; thus it was not used for the initial binning. However,
when combined with hazard and engineering judgment, the use of the seismic
design provided a basis for an overall cost-effective reduction in the scope of
the0.3g margins review. The staff repeated the process that was used to obtain the
initial binning with the sole change that instead of factoring in only the seismic
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hazard, the selsmic hazard and the seismic design basis were used.

Composite conditional probabilities were obtained for the three seismic hazard
curves (EPRI, LLNL with four experts, and LLNL with five experts) and the three
statistical measures of the hazard curves (mean, median, and 85%) - nine separate
probabilities for each site. A composite conditional probability was formed by
adding the weighted conditional probabilities of exceeding the uniform hazard
spectra at a particular ground motion frequency; i.e., the intersection of the plant-
specific seismic design spectrum for the particular frequencies with the uniform
hazard spectra yields the conditional probability. The frequencies were those used
for the initial binning (2.5Hz, 5Hz, 10Hz, and PGA). The were also weighted the
same (2/7, 28, 2/7, and 1/7). i

Using the same agreement criteria as in the Initial binning, six sites were identitied,
i.e., consistently fell into the top group. These are listed in Table 3.1 to do the full-
scope 0.3g seismic margins review.

As a "sanity check" of this approach, the list derived from this approach was
compared to the list derived from seismic hazard aione. The six full-scope plants
were among the top ten seismic hazard sites.

The staff's resolution of the Eastern U.S. Seismicity Issue (Charleston Earthquake
Issue) has identified eight plants at five sites as outliers. The staff determined that
these plants should be assigned to the full-scope category. This action added a
single additional plant, Arkansas Nuclear One, Unit 1, to the list derived on the
basis of seismic hazard and seismic design.

The candidates for the 0.5g and reduced-scope bins were then subjected to
additional evaluation by the staff.

A.3.3 Subsequent Binning Evaluations

The candidates for the 0.5g bin were first examined to provide some assurance that,
although the hazard was relatively high, it was high enough to warrant inclusion in this
bin.

As a test, it was considered appropriate that a site velonged in the 0.5g bin if a
hypothetical nuclear power plant at that site was assumed to have a HCLPF of 0.3g and
the mean annual core damage frequency associated with that hypothetical plant was 10"
" or higher. The work cited in Ravindra 1989b showed that the mean annual core
damage frequency was roughly an order of magnitude lower than the mean annual
likelihood of exceeding the plant HCLPF and very roughly equal to the median annual
likelihood of exceeding the plant HCLPF,

Based on these estimates, the staff assumed that inclusion in the 0.5g bin would be
supported if:
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The mean or 85th percentile annual likelihood of exceeding the 0.3g spectrum from
all three studies was 10™ or greater, and

3 The median annual likelihood of exceeding the 0.3g spectrum from all three studies
was 10" or greater.

This evaluation should be viewed as a "sanity check"; it should not be viewed as a plant-
specific statement on core damage frequencies. The reasons are:

L A The uncertainty and generic nature associated with the correlation in Ravindra,
1989b,

& The use of spectral estimates rather than peak ground acceleration,
3. The inclusion of the 85th percentile estimates, and
4. All the previously mentioned problems associated with bottom line nurnbers.

Finally, the staff examined the candidates for the 0.5g and reduced-scope bins to assure
tself that the classification made good seismological sense and there was no need to
include additional sites in these bins. In conjunction with this examination, limited
sensitivity tests were also carried out to determine the impact of slight relaxations in the
consistency criteria.

A4 Binning of Sites - Results
A.4.1 Reduced-Scope Margins Methodology Bin

The consistency criteria outlined in Section A.3.1 were slightly modified to identify sites for
the reduced-scope bin. The two bottom median groups were included rather than the
bottom group alone. When this was done, five sites (South Texas, Comanche Peak,
Waterford, River Bend, and Crystal River) were identified as belonging to the reduced-
scope bin.

Also added to this bin were several sites for which no EPRI calculations were available but
were in the bottom groups in both the LLNL four- and five-expert studies. They are
Duane Arnold, Big Rock Point, Grand Gul, St. Lucie, and Turkey Point. The ten candidate
sites in the reduced-scope bin lie in areas of low seismic hazard along or near the Gulf
and Florida coasts and in the upper Midwest.

A4.2 0.5g Bin

As a result of the evaluations cited above, two sites (Pilgrim and Seabrook) were identified
as belonging in the 0.5g bin.

A4.3 0.3g Bin
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All sites not identified as belonging in the 0.5g or reduced-scope bins were assigned to
the 0.3g bin.

A.4.4 Other Considerations

The grouping was made assuming that each location was associated with one site
condition (rock or varying depths of soil). Some twelve plant sites east of the Rocky
Mountains whose main Category | structures are located on rock also have some
Category | structures or components located on shallow or intermediate depths of soil.
Since shaliow soil, less than about 80 feet thick, can significantly amplify ground motion,
these sites should perform soil amplification studies to determine the effect.

In particular, for four of the sites included in the 0.3g bin (on the basis of their primary site
conditions), the hazard for structures or components on the secondary site conditions is
equal to or higher than the hazard associated with those plants in the 0.5g bin. Licensees
should, if the site-specific analysis indicates, use the 0.5g screening tables for elernents
affected by soil amplification. Similarly, for one site in the reduced-scope bin, site-specific
analysis should be carried out to determine the effects on those elements affected by soil
amplification.



Appendix B

COMPARISON BETWEEN A REDUCED-SCOPE AND FULL-SCOPE
SEISMIC MARGINS EVALUATION

There are differences between the reduced-scope and full-scope margins evaluation both
in the extent of the systems analysis and in the amount of quantification of HCLPF values
for equipment identified in the walkdown. The comparison is presented in Table B.1. The
emphasis on walkdown and not on quantification also applies to the performance of
containment and containment systems (that is containment performance analysis
should concentrate on Identitying seismically induced vuinerabilities and
sequences different from those obtained from the IPE), US| A-45 (Decay Heat
Removal Requirernents), and GI-131 (In-Core Flux Mapping System).

B.1 Elements Preserved

The following elements of the seismic margins methodology must be preserved: that is,
they must be identical in the reduced-scope and full-scope evaluation:

1. For either the NRC or EPRI methodology, the systems engineers must perform
significant pre-walkdown work that should be preserved in a reduced-scope
evaluation. In the NRC methodology, this involves defining initiating events,
defining event trees and the safety functions involved, and identifying systems and
components necessary to carry out these functions. Inthe EPRI methodology, this
involves defining success paths (primary and alternative) and the systems and
components involved in these paths. For both methodologies, the thrust of this
work is to narrow the scope and focus the effort of the key element of the review,

the walkdown.

2. For either the NRC or the EPRI methodology, the seismic capability evaluation
engineers must perform significant pre-walkdown work that should be preserved
in the reduced-scope evaluation. In each methodology, this involves developing
an understanding of the seismic input to the plant and the seismic design basis
and realistic ground and floor response spectra. It also involves pre-walkdown
screening of the key systems and components identified by the systems engineers
SO as to make the walkdown itself most efficient. The thrust of the screening is to
identify items thought to have very high HCLPF values, items suspected of having
low HCLPF values, and therefore lists of items to be examined at various levels of
detail during the walkdown.

3. The reduced-scope evaluation should be identical in quality and effort to that
required in the full-scope margins methodology. One crucial feature is that it
should involve interactions among seismic capability evaluation engineers, systems
engineers, and the licensee's plant operations personnel. The walkdown team
should visually inspect pertinent structures, equipment, and anchorages consistent
with the full-scope NRC or EPRI methodology. If potentially vulnerable components
are found during the walkdown, a Capacity check may be necessary using the
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B.2

applicable {SSE}ground response spectra. These results should be documented.
Data sheets similar to those found in Appendix | of EPRI NP-6041 should be used
to document the walkdown. A review of construction drawings for structural details
that can not be seen in the field should be performed.

While the post-walkdown assessment effort for a red.ced-scope evaluation should
be identical in quality to that in the full-scope margins methodology its thrust and
level of effort are different because sequence-level (NRC) or success path-level
(EPRI) HCLPFs will not be computed. Instead, its emphasis should be on
identifying possible weak-link items that may need strangthening.

Reductions

The following, although needed in the full-scope margins methodology, are not needed
in a reduced-scope margins evaluation

B.2.1

“4

B.2.2

NRC Seismic Margins Methodology

The systems engineers need not prepare or quantify fault trees and Boolean
expressions representing accident sequences. Also, since fault trees will not be
developed, these engineers need not combine nonseismic failure basic events with
seismically initiated failures in any rigorous fashion, although the existence of those
non-seismic failures, if identified, shouid be noted and their importance assessed
in the course of the margin evaluation.

The seismic capability evaluation engineers need not develop HCLPF capacity
values for all of the key equipment items that would be represented on the
sequence level Booleans (which will not be developed). It follows that they can not
develop a plant-level HCLPF capacity value.

EPRI Seismic Margins Methodology

The seismic capability evaluation engineers need not deveiop HCLPF capacity
values for all of the key equipment items found on the success paths (primary and
alternative) being studied. it follows that they can not develop any succass-path-
level HCLPF capacity values that would be taken as representing the plant-tevel
HCLPF capacity
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TABLE B 1

BASED ON NRC SEISMIC MARGINS METHODOLOGY - (NUREG/CR-4482, Chapter 4)

STEP NO  DESCRIPTION ROGRAM?

1 Selection of Earthquake Not applicable, NRC desig-
Review Leval nates sites that quality

2 inftial Systems Review Yes, in entirety

K| initial Component HCLPF Yes, in entirety
Categorization

4 First Plant Walkdown Yes, In entirety

5 Systems Modeling
Finalize Evertt Trees: Yes
Fault Tree Development No

6 Second Plant Wa'Aown Only as needed

: Systems Mode Devel spment No

8 Margin Evaluatior -, No

Components, Plant

BASED ON EPRI SEISMIC MARGINS METHODOLOGY - (EPRI NP-6041, Chapter 2)

STEP NO 1PTI R P ?

1 Selection of Seismic Margins Not applicabie, NRC desig-
Earthquake nates sies that quality

2 Selection of Assessment Team Yes, in entirety

3 Pre-Walkdown Preparation Work Yes, in entirety

4 Systems and E'ement Selection Yes, in entirety
Walkdown

5 Seismic Capacity Walkdown Yes, in entirety

6 Subseqguent Walkdowns Only as needed

7 Seismic Margin Assessment Work No




Appendix C
DETAILED DOCUMENTATION AND REPORTING GUIDELINES

This appendix provides the guidelines for detailed documentation and reporting format
and content for the IPEEE submittals. The major parts of this appendix are the guidelines
for seismic analysis (Section C.2), internal fire analysis (Section C.3), other analyses
(Section C.4;, specific safety features and plant improvements (Section C.1.4), and the
licensee review team (Section C.1.5). The licensees are requested to submit their IPEEE
reports using the standard table of contents given in Table C.1 or provide a cross
reference. This will facilitate review by the NRC and promote consistency among various
submittals. The contents of the elements of this table are discussed in sections below.

The level of detail needed in the documentation should be sufficient to enable NRC to
understand and determine the validity of all input data and calculation models used, to
assess th= sensitivity of the resuits to all key aspects of the analysis, and to audit any
calculation. It is not necessary to submit all the documentation needed for such an NRC
review. Relevant documentation should be cited in the IPEEE submittal, and be
available in easily retrievable form. The guideline for judging the adequacy of retained
gocumentation is that independent expert analysts should be able to reproduce any
portion of the results of the calculations in a straight forward, unambiguous manner. To
the extent possible, the retained documentation should be organized along the lines
identified in the areas of review. Any information that is comparable to that provided
under the IPE for internal events can be incorporated by reference.

C.1  General

C11 Conformance with Generic Letter and Supporting Material

Centification that an IPEEE has been completed and documented as requested by
Generic Letter 88-20, Supplement 4. The certification should also identify the measures
taken to ensure the technical adequacy of the IPEEE and the validation of results,
including any uncertainty, sensitivity, and importance analyses.

cCA.2 General Methodology

Provide an overview description of the methodology employed in the IPEEE for each
external event.

C.13 Information Assembly
Reporting guidelines include:

1 Plant layout and containment building information not contained in the Final Safety
Analysis Report (FSAR).
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2. A concise description of plant documentation used in the IPEEE, (e.g., the FSAR;
system descriptions, procedures, and licensee event reports); and a concise
discussion of the process used to confirm that the IPELE represents the as-built,
as-operated plant. The intent of such a confirmation is not to propose new design
reverification efforts on the part of the licensees but to account for the impact of
previous plant modifications or modifications conducted within the IPEEE
framework.

3. A description of the coordination activities of the IPEEE teams among the external
events (e.g., for seismically induced fires).

C14 Submittal of Specific Safety Features and Potential Plant Improvements

The licensee should provide a discussion of the criteria used to define vulnerabilities for
each external event evaluated. The licensee should list any potential improvements
(including equipment changes as well as changes in maintenance, operating and
emergency procedures, surveillance, staffing, and training programs) that have been
selected for implementation based on the IPEEE (a schedule for implementation should
be provided) or that have already been implemented. A discussion of anticipated
benefits as well as drawbacks to any improvements should be provided.

C15 '‘PEEE Team and Independent Peer Review

The basis for requiring the involvemenit of the licensee's staff in the IPEEE review is the
belief that the maximum benefit from the performance of an IPEEE would be realized if the
licensee's staff were involved in all aspects of the examination and that involvement would
faciltate integration of the knowledge gained from the examination into operating
procedures and training programs. Thus the submittal should describe licensee staff
participation and the extent to which the licensee was involved in all aspects of the
program.

The submittal should also contain a description of the independent peer review
performed, {the same type of review as requested for the internal event IPE,} the
results of the review team’s ¢ valuation, and a list of the review team members.

C.2 Seismic Events

Section C.2.1 describes submittal information guidelines for licensees who choose the
seismic PRA for seismic IPEEE, while section C.2.2 describes information guidelines for
licensees who choose the seismic margin method for the seismic IPEEE. The submittal
should be presented in conformance with Table C.1.

C.2.1 Seismic PRA Methodology

The following information on the seismic IPEEE {} should be documented and submitted
to the NRC:

1. A description of the methodoiogy and key assumptions used in performing the
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seismic IPEEE.

The hazard curve(s) (or table of hazard values) used and the associated spectral
shape used in the analysis. Also, if an upper bound cutoff to ground motion of
less than 1.5g peak ground acceleration is assumed, the results of sensitivity
studies to determine whether the cutoff affected the overall results and the
delineation and ranking of seismic sequences.

A summary of the walkdown findings and a concise description of the walkdown
team and the procedures used.

All functional /systemic seismic event trees as well as data (including origin and
method of analysis). Address to what extent the recommended enhancements
have been incorporated in the IPEEE. A description of how nonseismic failures,
human actions, dependencies, relay chatter, soil liquefaction, and seismically
induced floods /fires are accounted for. Also, a list of important nonseismic failures
with a rationale for the assumed failure rate given a seismic event.

A description of dominant functional/systemic sequences leading to core damage
along with their frequencies and percentage contribution to overall seismic core
damage frequencies (for both LLNL and EPRI hazard curves if used). Sequence
selection criteria are provided in GL 88-20 and NUREG-1335. If either hazard
curve causes a sequence to meet these criteria, that sequence should be
included. The description of the sequences should include a discussion of
specific assumptions and human recovery actions.

The estimated core damage frequency (for both the LLNL and EPRI hazard curves,
f used) and plant damage state ‘requencies, the timing of the core damage,
including a qualitative discussion of uncertainties and how they might affect the final
results. and contributions of different ground motions to core damage frequencies.

Any seismically induced containment failures and other containment performance
insights. Particularly, vulnerabilities found in the systems/functions which will
lead to early containment failure that might result in high consequences.
This includes: isolation, bypass, integrity, and systems (e.g., igniters)
required to prevent early failure. The computed fragilities of containment
components, systems, and functions as applicable should be provided. The
licensee may submit computed HCLPFs associated with containment
performance (Optional).

A table of fragilities, both generic and plant-specific, used for screening as well as
In the quantification. The estimated fragilities for the plant, dominant
sequences, and dominant components should be reported. (Optional: The
estimated HCLPF for the plant, dominant sequences, and components with
and without nonseismic failures and human aciions may be submitted by the
licensee.)



10.

11.

Documentation with regard to other seismic issues (Section 6) addressed by the
submittal, the basis and assumptions used to address these issues, and a
discussion of the findings and conclusions. Evaluation results and potential
improvements associated with the decay heat removal function and movable in-
core fiux mapping system (for Westinghouse plants) should be specifically
highlighted.

A Discussion of non seismic faliures and human actions that are significant
contributors, or have impacts on results.

When an existing PRA is used to address the seismic IPEEE, the licensee should
describe sensitivity studies related to the use of the initial hazard curves,
supplemental plant walkdown results and subsequent evaluations, and relay-
chatter evaluations. The licensee should examine the above list to fill in those
ftems missed in the existing seismic PRA (See Section 3.1.2).

C.2.2 Seismic Margins Methodology

The following information on the seismic IPEEE {} should be documented and submitted
to the NRC for a full-scope or a focused-scope SMM review:

1

W

A description of the methodology and a list of important assumptions, including
their basis, used in performing the seismic IPEEE. Address the extent to which the
following were taken into account: nonseismic failures, human actions,
dependencies, relay chatter, soil liquefaction, and seismically induced floods /fires.
Also, a list of important nonseismic failures with a rationale for the assumed failure
rate given a seismic event.

A summary of the walkdown results and a concise description of the walkdown
team and procedures used.

All functional /systemic seismic event trees data (including origin and methcd of
analysis) when NRC SMM is used.

A description of the most important sequences and important minimal cutsets (for
both seismic and nonseismic failures) leading to core damage (NRC method) or
a description of the success paths and procedures used for their selection and of
each component in the controliing success path (EPRI method).

Any seismically induced containment failures and other containment
performance insights. Particularly, vuinerabilities found in the
systems/tunctions which will lead to early containment failure and high
censequences. This includes: isolation, bypass, containment integrity and
systems (e.g., igniters) required to prevent early failure. Also, computed
fragilities (if used) and HCLPFs of containment components, systems, and
functions as applicable.
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A table of fragilities (if used) and HCLPFs, both generic and plant-specific,
used for screening as well as in the quantification. The estimated fragilities
(it used) and HCLPFs for the plant, dominant sequences, and dominant
components should be reported.

Documentation with regard to other seismic issues (Section 8) addressed by the
submittal, the basis and assumptions used to address these issues, and a
discussion of the findings and conclusions. Evaluation results and potential
improvements associated with the decay heat removal function and movable in-
core flux mapping system (for Westinghouse plants) should be specifically
highlighted.

For NRC method, If used, provide a discussion of non seismic failures and
human actions that are significant contributors, or have impacts on results.

The following is the minimum information that should be documented and submitted to
the NRC for a reduced-scope SMM review:

1.

C3

A description of the procedures used to identify systems and components for the
walkdown in performing the seismic IPEEE.

A summary of the walkdown findings and a concise de:.cription of the walkdown
team and procedures used.

A discussicn and the results of any specific component capacity evaluations
performed, the methods used, and assumptions.

Documentation with regard to other seismic issues (Section 6) addressed by the
submittal, the basis and assumptions used to address these issues, and a
discussion of the findings and conclusions. Evaluation results and potential
improvements associated with the decay heat removal function and movable in-
core flux mapping system (for Westinghouse plants) should be specifically
highlighted.

internal Fires

Tne information on the internal fires IPEEE identified below {} should be documented and
submitted to the NRC,

1.

A description of the methodology and key assumptions used in performing the
fire IPEEE anu a discussion of the status of Appendix R modifications.

A summary of the walkdown findings and a concise description of the walkdown
team and the procedures used. This should include a description of the efforts to
ensure that cable routing used in the analysis represents as-built information and
the treatment of any existing dependerice between remote shutdown and contro!
room: circuitry.

61



10.

11.

12.

13.

A discussion of the criteria used to identify critical fire areas and a list of critical
areas, inciuding (a) single area in which equipment failures represent a serious
erosion of safety margin, and (b) same as (a), but for double or multiple areas
sharing common barriers, penetration seals, HVAC ducting, etc.

A discussion of the criteria used for fire size and duration and the treatment of
cross-zone fire spread and associated major assumptions.

A discussion of the fire initiation data base, including the plant-specific data base
used. Provide documentation in each case where the plant-specific data used is
less conservative than the data base used in the approved fire vulnerability
methodologies. Describe data handling method, including major assumptions, the
role of expert judgment, and the identification and evaluation of sources of data
uncertainties.

A discussion of the treatment of fire growth and spread, the spread of hot gases
and smoke, and the analysis of detection and suppression and their associated
assumptions, including the treatment of suppression-induced damage 10
equipment.

A discussion of fire damage modeling, including the definition of fire-induced
failures related to fire barriers and control systems and fire induced damage to
cabinets. A discussion of how human intervention is treated and how fire-induced
and non-fire-induced failures are combined. Identify recovery actions and types of
fire mitigating actions taken credit for in these sequences.

Discuss the treatment of detection and suppression, including fire fighting
procedures, fire brigade training and adequacy of existing fire brigade equipment,
and treatment of access routes versus existing barriers.

All functional/systemic event trees associated with fire-initiated sequences.

A description of dominant functional/systemic sequences leading to core
damage along with their frequencies and percentage contribution to overall
core damage frequencies due to fire. Sequence selection criteria are
provided in GL 88-20 and NUREG-1335. The description of the sequences
should include a discussion of specific assumptions and human recovery
action.

The estimated core damage frequency, the timing of the associated core
damage, a list of analytical assumptions including their bases, and the
sources of uncertainties.

Any fire induced containment failures identified as being different than those
identified in the internal events analysis.

Documentation with regard to the decay heat removal function and Fire Risk
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Scoping Study issues addressed by the submittal, the basis and assumptions
used to address these issues, and a discussion of the findings and
conclusions. Evaluation results and potential improvements should be

spectticaily highlighted.

When an existing PRA is used to address the fire IPEEE, the licensee should
describe sensitivity studies related to the use of the initial hazard,
supplemental plant walkdown results and subsequent evaluations. The
licensee should examine the above list to fill in those iterns missed in the
existing fire PRA.

C.4 High Winds, Fioods, and Others

The foliowing information on the high winds, floods, and others portion of the IPEEE {}
should be documented and submitted to the NRC:

-

2

6

~J

A description of the methodologies used in the examination.

Information on plant-specific hazard data and licensing bases.

Identified significant changes not reported per 10CFR 50.71(E) (See Section
5.2.2), if any, since OL issuance with respect to high winds, floods, and other
external events.

Results of plant/facility design review to determine their robustness in relation to
NRC's 1975 SRP criteria.

Results of the assessment of the hazard frequency and the associatea conditional
core damage freauency if step 4 of Figure 5.1 is used.

Results of the bounding analysis if step 5 of Figure 5.1 is used.
All functional event trees, including origin and method of analysis (PRA only).

A description of each functional sequence selected, including discussion of specific
assumptions and human recovery action (PRA only).

The estimated core damage frequency, the timing of the associated core damage,
a list of analytical assumptions including their bases, and the sources of
uncertainties, if applicable (PRA only).

A certification that no other plant-unique external event is known that poses any

significant threat of severe accident within the context of the screening approach
for "High Winds, Floods, and Others.*
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Table C.1
STANDARD TABLE OF CONTENT FOR IPEEE SUBMITTAL

Executive Surnmary

1.1 Background and Objectives
1.2  Plant Familiarization

1.3 Overall Methodology

1.4  Summary of Major Findings

Examination Description

2.1 Introduction

2.2  Conformance with Generic Letter and Supporting Material
2.3  General Methodology

24  Information Assembly

Seismic Analysis
3.0 Methodology Selection (PRA or SMM)

d.1a Seismic PRA
3.1.1 Hazard Analysis

3.1.2 Review of Plant Information and Walkdown
3.1.3 Analysis of Piant System and Structure Response
3.14 Evaluation of Component Fragilities and Failure Modes
318 Analysis of Plant Systems and Sequences
316 Analysis of Containment Performance

3.1b  Seismic Margins Method (SMM) (NRC, EPRI, or Reduced SMM)
3.1.1 Review of Plant Information, Screening, and Walkdown
3.1.2 System Analysis
3.1.3 Analysis of Structure Response
3.14 Evaluation of Seismic Capacities of Components and Plant
318 Analysis of Containment Performance

32 USI A45, GI-131, and Other Seismic Safety Issues
Internal Fires Analysis

4.0  Methodology Selection (PRA or Other)

4.1  Fire Hazard Analysis

4.2 Review of Plant Information and Waikdown

4.3  Fire Growth and Propagation

4.4  Evaluation of Component Fragilities and Failure modes

4.5  Fire Detection and Suppression

4.6 Analysis of Plant Systems, Sequences, and Plant Response
4.7  Analysis of Containment Perforrnance (If Applicable)
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4.8 Treatment of Fire Risk Scoping Study Issues
4.9 USI A<45 and other Safety Issues

High Winds, Floods, and Others
5.1  High Winds

52 Floods
5.3 Transportation and Nearby Facility Accidents
54 QOthers

Licensee Participation and Internal Review Team

6.1  IPEEE Program Organization

6.2 Composition of Independent Review Team
6.3 Areas of Review and Major Comments

6.4 Resolution of Comments

Plant Improvements and Unique Safety Features

Summary and Conclusions (including proposed resolution of USIs and Gls)

65




48 Treatment of Fire Risk Scoping Study Issues
4.9 USI A-45 and other Safety Issues

High Winds, Floods, and Others

5.1  High Winds

5.2 Floods

5.3 Transportation and Nearby Facility Accidents
54 Others

Licensee Participation and Internal Review Team
6.1  IPEEE Program Organization

6.2 Composition of Independent Review Team
6.3 Areas of Review and Major Comments

6.4 Resolution of Comments

Plant Improvements and Unique Safety Features

Summary and Conclusions (including proposed resolution of USIs and Gls)
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APPENDIX D
NRC RESPONSE TO COMMENTS AND QUESTIONS

D1 INTRODUCTION AND SUMMARY

The NRC staff conducted an IPEEE Workshop on September 11-13, 1990 at the
Pittsburgh Hilton in Pittsburgh, Pennsylvania. The objectives of the workshop were to
discuss the IPEEE process and to solicit questions and comments on the guidance for
performing the IPEEE and for reporting the results of the review. The schedule of the
IPEEE Workshop was announced in the Federal Register (55 FR 30332) July 25, 1990,
and a preliminary agenda of the workshop was published on August 10, 1990, in the
Federal Register (55 FR 32712).

All the questions and comments raised at the workshop or submitted after the workshop
were categorized into several major subject areas. This appendix summarizes these
questions and comments and the NRC staff responses (SR) to them. The most
significant comments, concerns, and questions, together with staff response (SR), are
summarized below. This summary also serves to highlight the major changes made in
going from the proposed to the final documents.

1) Backfit analysis: Whether a requlatory backfit analysis of the proposed IPEEE effort
should be performed prior 1o issuance of the IPEEE generic letter.

Response: The staff does not believe that a 10 CFR 50.109 type backfit analysis
Is neaded for the IPEEE generic letter. The request to perform the IPEEE is
considered to be a request under 10 CFR 50.54(f) and, as such, a 50.54(f) analysis
has been performed and is included as Appendix 5 to Supplement 4 of Generic
Letter 88-20. The staff has, however, completed a value/impact analysis and has
included it in the response to public comments (Appendix D of NUREG-1407 itemn
1). This analysis shows that, based on previous experience with the evaluation of
severe accidents initiated by external events, the IPEEE has the potential to identify
items which, if corrected, would result in substantial increases in safety, and that
the cost of corrections, including the cost of the IPEEE, would be commensurate.

2) Cost estimates and resource requirements: I he IPEEE h
n_underestim

Response: The staff's estimates of cost and resource requirements to perform an
IPEEE were derived from the actual costs spent on NUREG-1150 piants and the
Cost spent on the Hatch seismic review extrapolated to the IPEEE scope. At the
IPEEE workshop, certain industry estimates were presented that were either less
than or comparable to the staff's estimate. The staff does recognize that there are
uncertainties in the costs because there are uncertainties associated with analyzing
external events. However, the staff believes that there are ways to keep the cost
under control. if additional questions arise regarding the IPEEE process and the
associated requirements, the staff plans to be available to meet with licensees and
respond to those questions.



3) Schedule and resource availability: Timeframe for performing the IPEEE needs
10 be extended.

Response: The methods identified in NUREG-1407 are not new and have been
usad and discussed extensively in the past. PRA procedures for assessing the risk
associated with external events were available and being used since the late 70's.
The NRC seismic margins method was published in 1985 while the EPRI seismic
margins method was published in 1888. These margins methods were derived
from the insights gained from available seismic PRAs. They were widely discussed
in many conferences and workshops and were used at three plant sites. The
seismic walkdown, one of the most important ingredients in the seismic IPEEE,
uses procedures similar to those that will be used in the implementation of USI A-
46, "Verification of Seismic Adequacy of Equipment in Operating Plants". A number
of trial walkdown training workshops with a number of participants from the utilities
were conducted in the past by the Seismic Qualification Utility Group (SQUG), who
developed the walkdown procedures for USI A-46. Finally, the event trees/fault
trees developed for the internal event IPE, which is about 18 months ahead of
IPEEE, will be available for IPEEE use. Therefore, the staff believes that there is
a large pool of talent available (as evidenced by the number [approximately 25] of
consultants and consulting firms represented at the IPEEE workshop) and that
within the three year period to perform the IPEEE, licensees can develop or obtain
the necessary expertise to conduct the IPEEE. However, as with the internal
events IPE, the staff will consider extension beyond this date on a case-by-case
basis.

4) Licensee response time: The Initial Response time of 60 days to identify the

Response: The staff believes that it is appropriate to extend the initial licensee
response time from 60 days to 180 days to allow for some essential preparation
work, i.e. carrying out the bidding process, completing the development of the
alternative fire evaluation methodology by NUMARC/EPRI, and reviewing and
assessing this methodology by the staff. One hundred eighty days was selected
in consideration of the current schedule for NUMARC/EPRI to complete the
development and verification of their alternate fire methodology, and for the
subsequent staff review. These activities are expected to be completed in July
1991 (see 6.1 below).

5) Inclusion of issues: The inclusion of (1) lightning issue, (2) volcanic activities
"Design for | i recipitation (PMP)" in the P

Response: Licensees need to confirm that lightning or volcanic activity is not a
dominant contributor to severe accident risk at their nuclear power plant site. The
determination should be based upon past plant-specific experience. The concern
with lightning (as pointed out by ACRS) is that lightening strikes may, in addition
to causing loss-of-offsite power, also affect instrumentation and control systems
adversely. If this has happened previously at a site, we would expect the IPEEE,
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for that specific plant, to address it. For volcanic activity, only two sites would be
affected. In either case, a simple discussion will be sufficient for those plants not
affected by these events. For plants that may be impacted, a success screening
process, such as the one described in NUREG-1407, can be used.

With regard to GI 103, NRC has acknowledged the importance of this new PMP
criterion in Generic Letter 83-22 by requiring that future plants be designed against
this new criterion (i.e., design basis). For existing plants, NRC has recommended
that licensees review the material contained in GL 89-22 to determine whether they
believe additional action is necessary; however, no change in their design ba s
needs to be made. For the IPEEE, the staff believes that assessing the potential
for PMP to cause a severe accident is justified, since the National Weather Service
PMP data is being applied to future designs. However, the staff has clarified the
previous recommendation by limiting the assessment of the effects to onsite
flooding and roof ponding.

6) Fir iyation
6.1 Expeditious NRC review of the NUMARC/EPRI alternate fire evaluation
methodology was requested.

Response: The staif had previously cormmitted to review an alternate methodology
being developed by NUMARC and EPRI for the evaluation of fires. Currently the
staff has under review a NUMARC document describing the ...c..10dology and is
waiting for follow-on documents from EPRI and NUMARC on their fire data base,
and the resutts of demonstration applications of this methodology at two nuclear
plants (these are expected in January 1891 and March 1991, respectively).
Following receipt of these documents the staff plans to complete its review,
including interaction with ACRS, and respond to NUMARC. As stated in item (4)
above, these activities are not expected to be completed until July 1891,
Therefore, the staff plans to respond separately t0 the NUMARC/EPRI alternate
methodology, so as not to delay issuing the IPEEE generic letter and guidance
document. However, as discussed in item (4) above, additional time had been
aliocated to licensees, so that they may have the results of the staff review available
prior to committing to a fire evaluation methodology in their IPEEE submittal plans.

6.2 GI-57, "Effects of Fire Protection System Actuation on_Safety-Related

Response: The effect of fire suppressants on safety equipment is one of the safety
Issues identified in the Fire Risk Scoping Study, NUREG/CR-5088, and may be a
significant contributor to risk. Accordingly, it was raised as a generic safety issue,
and also included in the IPEEE. It is expected that if 2 licensee discovers a
significant vuinerability in this area through the IPEEE, it would be addressed and
not wait for the GI-57 resolution. Relevant information on whether actuated fire
protection systems would spray safety-related equipment, and some protective
measures to prevent the safety equipment from being sprayed by fire
Suppressants, can be collected during the walkdown. The additional effort to
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collect this information during the walkdown should not be a burden. However, the
formal resolution of GI-57 does not have to be a part of the IPEEE.

7) Seismic Events: Clarification of the treatment of seismic events was needed.

7.1 Mumwmmw
Questioned.

Response: The staff has taken the differences between these two curves into
consideration in specifying the enhancements for the seismic margins methods and
the seismic PRA. However, based on the available information to date, the staff is
unable to dispute the merit of either curve and considers both of them to be valid.
The staff also believes that the added cost of using two curves should not be
burdensome, based on what was spent on NUREG-1150 plants. A utility may
choose to use only a single curve, provided the higher one is chosen.

7.271h

Response: The LLNL and EPRI curves are site specific seismic curves. Each used
their standard methodology and uniform interpretation of databases to calculate the
seismic hazards for the Eastern U.S. power plant sites. The use of other site-
specific seismic hazard curves is an acceptable option subject to the review and
acceptance of the staff. Sensitivity studies should be performed to determine if the
use of the EPRI and LLNL mean hazard curves would affect the delineation or
ranking of seismic sequences. However, in the staff's opinion, the cost asscziated
with the development of new site-specific seismic hazard curves could be very high
and time consuming.

7.3 WWMMWW:@Q

Response: The staff investigated the potential of using the seismic design basis as
a parameter for making the initial binning assignments. There was insufficient
technical basis for its use, therefore, it was not used initially. However, when
considered in conjunction with the seismic hazard, the use of the seismic design
bases provided a means for a reduction in the scope of the 0.3g margins review.
Specifically, plant sites within the 0.3g bin were assigned to a full-scope or a newly
defined focused-scope category. The full scope category is essentially the review
contained in the draft generic letter and guidance document that went out for public
comment, whereas the focused-scope review represents a reduction in scope. The
primary purpose of this further subdivision is to reduce the level of review effort,
mainly in the relay chatter area, for plants with a lower hazard or high design basis.
Plants with relatively higher hazard and lower seismic design basis will require a
more detailed study than the other plants. (Grouping of plants into various
categories is discussed in Section 3 and Appendix A of NUREG-1407). Of the 56
sites originally assigned to the 0.3g category, 7 remain in the full-scope with the
remainder moved to the focused-scope.
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D.2

7.4 The scope of the relay chatter evaluation was questioned.

Response. Detailed relay chatter studies carried out at the Hatch and Diablo
Canyon plants showed that the relay chatter review required considerable resource
expenditure, and the relay problems identified at these piants were recoverable by
operators with existing procedures. However, there is a concern among the staff
and industry consultants that such conclusions cannot be considered generic
without some additional plant reviews.

Therefore, as discussed above, the staff is recommending that the 0.3 g bin be
subdivided into two categories, a full scope and a focused scope category. For
plants in the full scope category, licensees will have to evaluate the relay chatter
consistent with the approach discussed in EPRI NP-8041 or equivalent. For
reduced-scope review, A-46 program implementation will provide information for
satisfying the IPEEE requirements. It should be noted that considerable efficiency
can be achieved, using the lessons learned from the Hatch and Diablo Canyon
relay chatter evaluation. For plants in the focused sSCope category, a lower level
of effort, which would include looking for and addressing low capacity relays only,
IS recommended.

DETAILED RESPONSE TO PUBLIC COMMENTS AND QUESTIONS

This section paraphrases, summarizes, and categorizes into subject areas, questions and
comments either raised at the workshop or received by the staff (16 parties submitted
written comments). The NRC staff response is also provided. Table D.1 contains a listing
of the subject areas discussed in this section. The workshop transcript and a copy of the
comments received are available in the NRC Public Document Room.

1.0

1.1

SR:

IPEEE, IPE, CPI, AND ACCIDENT MANAGEMENT

How do the IPE, IPEEE, and the accident management all relate to the design
bases of the plant in terms of ideniified plant vulnerabilities, improvements, and
potential increase in risk? How do the plant operators make the day-to-day
decisions when PRA insights and Tech Specs are in conflict? (Ref. D.17, p. 40)

The thrust of the whole severe accident program is to reduce the likelihood of
severe accidents and their consequences. As such, they are looking at accident
scenarios beyond the traditional design basis envelope. If a vulnerability is
identified and a fix is proposed, it is important to make sure that the proposed fix
has no adverse effect on the plant. If a licensee makes modifications to the plant,
which resulted in a change of the plant design basis, then that must he
documented, tracked, and accounted for in the future. If the PRA identifies a
confiict with the Technical Specifications or operating procedures, the licensee
should examine the reason for the conflict. it is important that the licensee not
make plant or procedural modifications without understanding the basis behind the
PRA conclusions. For example, if the underlying model in the PRA was developed
with simplified assumptions and modeling techniques, it might be prudent to
pertorm a more realistic evaluation to assure that the modeling assumptions have




1.2

SR:

1.3

SR:

14

SR

19

SR:

rot biased the results in an inappropriate manner.

After the utilities had factored vulnerabilities identified through IPE and IPEEE in
their emergency operating procedures (EOPs) and the Tech Specs that support
the EOPs, what else would the utiities be required to do for the accident
management? Any specific example of a guideline that the staff would be putting
forth as part of accident management? (Ref. D 16, p. 46)

It is important to recognize that accident management responses are not just
limited to emergency procedure guidelines (EPGs) or EOPs. Technical support
and the kind of guidance and personnel training that are needed should be part of
accident management. IPE and IPEEE results should be considered as an
information source which provide inputs to training programs and to the
development of emergency preparedness exercises. Accident management takes
that information and uses it in the planning, training, exercises, and to establish the
communication and the feedback mechanism at the utilities. Specific guidance and
examples are still being developed by industry (NUMARC) and NRC, and will be
addressed in a future generic letter on accident management.

The Severe Accident Policy Statement is silent on external events, thus, there is no
need to do much beyond what is already done for internal event IPEs. (Ref. D 186,
p. 53)

The Commission Policy Statement identified the need to seek vulnerabilities
systematically at all operating plants. It didn't distinguish between internal and
external events. However, PRA studies have shown that external events, in
particular seismic and fire, are principal contributors 1o overall risk. Accordingly,
the staff recommended to the Commission in SECY-86-162, dated May 22, 1986,
that external events be included in implementation of the Severe Accident Policy
Statement.

IPEEE, basically, is an evaluation looking at a point in time, a snapshot in time, is
there an intent of keeping it living? (Ref. D 16, p. 78)

The staff is treating the IPEEE as a one-time evaluation. There is no requirement
to keep it living. However, based on utilities’ experience, once one has gone
through the process and invested the resources and constructed the PRA or
equivalent, it would be useful to keep it up to date. However, it is really up to the
utility whether or not to keep it living.

Is it correct to assume that there is no requirement for the pedigree of the
program, that it can be basically be a study without a QA type of pedigree? (Ref.
D 16, p. 80)

There is no requirement for an Appendix B-type QA program to check the IPE or
IPEEE. The licensees should perform an ongoing internal quality assurance effort
10 ensure that the results of the IPE and IPEEF are factual and represent the as-
built, as-operated plant. Typically, licensees will define ‘pinch points" in their
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1.6

SR:

.7
SR:
1.8

SR:

1.9

SR:

1.10

SR:

performance of a risk assessment to stop and assess the progress and quality of
their effort to date. As in the internal event IPE, the staff is asking for an
independent peer review as part of the IPEEE. The peer review provides a type
of QA function.

in the area of other external events that are not included in the IPEEE, does the
utility need to develop a hazard curve associated with that particular event? (Ref.
D 16, p. 81)

No. The staff is not asking the utilities to justify not inciuding those events.
However, if utility knows of a particular hazard that is greater than what the staff
has considered in the generic study, then the utility should consider to include it
in the IPEEE.

Is sabotage included in the IPEEE? (Ref. D 16, p. 82)
Sabotage is not included.

Florida Power & Light has a policy that upon approaching hurricanes in S. Florida,
the unit will be shut down and the unit will go to a Mode 3 or a Mode 4 in advance
of the hurricane, does that mean the hurricane need not be considered in the
IPEEE? (Ref. D 16, p. 82)

In general, the shutdown mode is outside of the IPEEE scope. However, in a case
like this, the licensee should make sure that the plant can be shutdown and
maintained in a safe shutdown condition (USI A-45 requirements). In other words,
the combined frequency of the hurricane and failure to shutdown and to maintain
the plant in a safe shutdown condition needs to be assessed.

Faced with large uncertainties, how are risk, human reliability, operational reliability,
maintenance reliability, etc. associated with external events to be quantified? (Ref.
D 16, p. 84)

The staff recognizes that there are significant uncertainties in quantifying risks
associated with both internal and external events. Thus, the staff has
deemphasized the bottomiine numbers in both the IPE, and more importantly, for
the IPEEE.

When should the improvements resulting from the IPE process be carried out, right
after the IPE or wait until the IPEEE is completed? (Ref. D 16, p. 87)

The staff has looked at the interaction between the internal and external events.
The staff has concluded that it is unlikely that the cost effective improvements
based on internal IPEs would have a negative impact on safety for external events
(see Section 6.3.1.2). The Generic Letter states that if expects each licensee to
move expeditiously to correct any vulnerabilities that it determines warrants
correction.  While this statement does not include voluntary plant/procedure
improvements, the staff believes that licensees will act responsibly in making cost-
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effective, safety significant improvements in a timely manner.

1.11  Since the purpose of the IPEEE is to gain a qualitative understanding «* core
damage frequency, not quantitative, is it good enough for seismic PRAs tu just
report seismic risk in terms of high, medium, or low, instead of putting in numbers?
(Ref. D 16, p. 89)

SR: No. Core damage frequencies are requested from the seismic PRA so as to obtain
insights and the relative ranking of the accident sequences, and dominant
components as well as assess the findings against the reporting criteria.

1.12 In the draft generic letter, how will this information be used is rather general. It
seems that it is up to the utilities to determine what to do with the results, how they
see fit; make the change or justify not making the change. However, in the generic
letter it also says that the NRC will assess whether the conclusions the licensee
draws from the IPEEE regarding changes to the plant systems or components are
adequate. May be you should include some kind of an example of either a positive
or a negative finding that you've made that can provide some sort of guide as to
what is adequate and what is not adequate. (Ref. D 16, p. 92)

SR:  If the staff disagrees with what a licensee did, the options that are open to us are
under the existing regulations (request for additional information via questions
pertaining to the submittal or the backfit rule regarding plant modifications).

1.13  Vulnerabilities need to be tied to core damage risk. If you can't tie a vulnerability
10 a core damage risk, then it's not a vulnerability. The Severe Accident Policy
Statement says that if you identified a vuinerability, then what you do next is to see
if by fixing that vulnerability you can reduce the risk of core damage. So it seems
that you have to have a quantitative number for core damage before and after you
fix the identified vuinerability. (Ref. D 16, p. 54)

There are several stages in the process: (1) To identify a vuinerability; (2) To
identify fixes for that vulnerability; (3) To determine if it's substantial; and (4) To
determine if it's cost-beneficial. The cost-beneficial side of it has to be determined
Dy the reduction in risk to the population outside the plant, which, in effect, requires
a containment failure.

So we have to identify the vulnerability list and then follow these steps. Because
the IPEEE implements severe accident policy, we all have to make sure that we're
implementing it ir the way iniended.

SR The process described is what the staff would go through if we chose to backfit a
plant. It's not necessarily what the utilities might do in their plant. We leave it up
to the utilities to decide what process they would do and how they would define a
vuinerability.

1.14  Clarify the IPEEE Objectives: (Ref. D.1)




SR:

2.1

SR

2.2

SR:

2.3

SR

24

SR:

The purpose of the IPEEE is to gain a qualitative understanding of core damage
frequency, not quantitative. Section 1.2 provides the discussion on this aspect and
also point out that some methods have been developed for evaluating external
event hazard and identifying vulnerabilities that do not produce estimates of
damage frequency. Seismic margins method is cited as a specific example. The
objectives were reworded to emphasize this point.

Backfit Analysis

The staff has stated that the Office of General Counsel is looking into whether
doing the IPEEE should be under 50.54(f) or the backfit rule. if the Office of
General Counsel does determine that the backfit rule applies, would it be correct
in assuming that this supplement to the generic letter will be issued similar to
Generic Letter 89-16, the Hardened Vent of the Mark I's, where doing the action
or performing the IPEEE wouid be voluntary, and for those utilities who do not
volunteer to perform it, plant-specific backfit analyses would be performed using
plant-specific values and criteria in terms of our own resources required and the

scope of the analyses that an individual plant would have to perform? (Ref. D 16,
pp. 80-91)

The staff has determined that a backfit analysis is not needed for the IPEEE.

If the General Counsel does determine that this can go ahead under a 50.54(f)
request for information, will the utilities have an opportunity to look at that for
themselves and perhaps appeal that decision or do their own arialyses, whether
we feel that backfit rule actually applies or not? (Ref. D 16, p. 82)

All utilities will be required to respond to the IPEEE 50.54(f) request.

Without some kind of numerical or specific figure of merit, how can one really say
that it's cost-effective to implement one type of fix over another, or even to make
a fix at all? (Ref. D 16, p. 92)

The staff traditionally uses a cost benefit figure of merit of $1000/man-rem in
IMPoSINg new requirements.

That does not constrain a licensee to use the same cost benefit as their criterion
for what to fix or what not to fix. Any criterion that the licensee chooses to use
should be justified.

What are the criteria that NRC will use in getermining what to fix? (Ref. D 16, p.
154)

If the staff determines that a fix is required to bring the plant into conformance with
the regulations, no cost-benefit or other analysis is required, and the staff can seek
to have the fix implemented, if necessary by Order. If the staff determines that a
fix desired by the staff is beyond the design bases or Regulations of the
Commission, the staff must prepare a backfit analysis and submit it to the
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Commission. A backfit analysis does not have to include a probabilistic risk
evaluation, but can instead be presented relying primarily on engineering judgment.

The Severe Accident Policy Statement doesn't give you any probabilistic numbers
that you can really work with. However, in June 1990, the Commission directed
the staff to consider 10" core melt frequency as safe enough as in the Safety Goal
Policy Statement.

We propose to link "how safe is safe enough* with the Safety Goal Policy Statement
about undue risk in severe accident with adequate protection in the backfit rule.
We could make a very good case that piants currently are safe enough especially
if we use that number on the individual plant ievel. (Ref. D 16, p. 156)

The Commission Safety Goal is not just 10 per year for core melt. The
Commission safety goals are the quantitative health objectives for fatalities.
The staff had recommended that subsidiary objectives (e.g., 10 CDF) be
established as a way to implement the Safety Goals in a practical manner.

In addition, the Safety Goals are not to be used to judge individual plants. They
are to be used to judge the acceptabiiity of the NRC reguiations.

There is a concern about the closure process, particularly in relation to the fact that
both the EPRI and the Livermore hazard curves will be used in a seismic PRA.

What's going to happen is ultimately, if a seismic vuinerability would be expensive
1o repair, you are forced into doing some probabilistic type cost benefit analysis.
Even though you may have done a seismic margins assessment to identify that
vuinerability, | see no way that you are able to avoid not reverting to using the
Livermore hazard curves in your ultimate decision-making proces:. ' think this is
the time that there ought to be some effort to resolve the difference between these
two curves. (Ref. D 16, pp. 162-164)

When we do backfit analysis and regulatory analysis, it's not uncommon to have
areas of great uncertainty, even as large as the difference between these two
curves. The EPRI and LLNL hazard curves display a level of that uncertainty.
Some backfit evaluations are evaluated without having core damage/risk values,
but rather rely on engineering judgment. The Commission makes use of all the
information available in making its decisions. HCLPF s may also be an important
consideration in making decisions regarding backfit.

If a licensee prefers to use a single curve in the seismic review, that is also
acceptable. See the responses 7.8.

The staff's resource estimate for IPEEE is low. (Ref. D 16, p. 42)

The staff believes that the cost estimate for IPEEEs was developed conservatively.
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Obviously, there are uncertainties in the costs because there are uncertainties on
how to analyze external events. The staff has used previous utility and NRC
experience in conducting external event analysis in arriving at the cost estimate and
has attempted to clarify the scope of the IPEEE where questions on scope where
raised. However, where questions still exist, licensees should come in and talk
to the staff to make sure that they have a clear understanding of the IPEEE
process.

Six person years was the estimate for the IPEEE cost or manpower resource
requirement, what is the basis? (Ref. D 16, p. 155)

The basis is discussed in Appendix 5 to Generic Letter 88-20, Supplement 4.
Basically what the staff did was to estimate the overall effort required to the perform
the IPEEE and use the cost spent for NUREG-1150 plants and the Hatch seismic
review to estimate the IPEEE cost. We also received estimates from a few PRA
companies. We do recognize that there are some costs that licensees will have
to spend over and above just what it will cost the PRA company. We do believe
that the staff's estimates are reasonable. K. Fleming of PLG Inc., whose firm has
done most industrial PRAs, and D. Dube of NE Utilities provided estimates that are
either iess than or comparable to the staff's estimates. Table D.2 provides a
comparison of the staff's and the industrial resource estimates.

Schedule and Response Time
What is the schedule for IPEEE, staff review, and fixes? (Ref. D 16, p. 50)

The staff intends to complete closure of severe accident issues in 1995.
Accordingly, a three year completion period for the IPEEE is required so as to give
the staff time to review the submittals.

High Winds, Floods, and Transportation and Nearby Facility Accidents

The flooding criterion screens at a frequency of 10°* per year, but the wind screens
at 10 per year, why is there an inconsistency between flooding and wind? (Ref.
D 16, pp. 144 & 150)

The screening criteria are essentially a reporting criteria, which are consistent for
all external events and internal events.

We're not using 10™* per year flood frequency alore to screen out floods. Based
on a number of flood studies, the judgment was made that the probable maximum
flood has a 10 /yr. or less frequency. But that alone does not screen out the
flood concern. Judgment was made that the conditional failure probability for a
plant designed against the probable maximum flood is somewhere around 107, s0
that the combined probability is 10°° or less per year. A similar approach was used
for the wind, where the design basis wind was usually selected to have a
probability of less than 10 per year.
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6.1

The item 2 on the flowchart for screening external events, identifvi.ig sigrincant
changes, does that refer to the hazard at the site or does that r=ier to the design
of a plant? (Ref. D 18, p. 147)

It refers to the hazard on the site and the land use of the general vicinity, for
example, a new airport built nearby.

For item 3, review plant against the current standard review plan criteria, why do
oider piants need to do that? Obviously, some older plants were not designed
using current methods and codes. (Ref. D 16, p. 147)

ltem 3 is a screening criterion only. If you know aiready that your plant does not
meet the 1975 Standard Review Plan (SRP) criteria, you should move on to the
next step in the evaluation process.

The inclusion of lightning and volcanic activity is questioned. (Refs. D 1, 8, & 11)

The confirmation that lightning or volcanic activity is not a significant contributor to
severe accidents at the nuclear power plant, should be assessed to the satisfaction
of the utilities. A relatively simple discussion by the licensee to state why a licensee
believes these issues to be unimportant, will be sufficient for these issues.

The requirement for assessing GI 103, Design for Probable Maximum Precipitation
(PMP) and lack of specific guidance in the generic letter are questioned. (Refs. D
1,8, 11, & 13)

With regard to the PMP, NRC acknowledged the importance of this new PMP
Criterion in generic letter 89-22, dated Oct. 19, 1989, by requiring that future plants
be designed against this new crite allowrion. For existing plants, NRC
recommended that the licensees review the material contained in GL 89-22 to
determine whether they believe additional action on their part is necessary (Ref.
D18). However, this previous review was directed toward assessing the adequacy
of the design basis, whereas the IPEEE is directed toward severe accidents.
Therefore, the staff is requesting that PMP be looked at to assess the effects on
plants in terms of onsite fiooding and roof ponding to determine whether that would
lead to a severe accident. This is consistent with the s’aff's request that licensees
confirm that no plant-unique external events with the potential to initiate severe
accidents have been excluded from the IPEEE, as stated in Section 3 of the
Generic Letter 88-20, Supplement 4. The general procedure can be found in
section D 2.4 of SRP and section 11.4 of NUREG /CR-2300. The staff believes that
this information is readily available per GL 89-22 recommendation.

Internal Fires

The generic letter doesn't state whether the Fire Vulnerability Evaluation (FIVE)
methodology and the associated database, being developed by NUMARC and
EPRI, are acceptable or not, either for meeting the IPEEE requirements or for
satisfying the issues in the Sandia fire risk scoping study.
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Are you planning to put that in the final generic letter and guidance document?
Since we don't know whether the FIVE methodology is acceptable or not, we can't
really make our decision on what method to use and respond in the 60-day
timefragw as requested in the generic letter. (Ref. D 16, p. 96)

The development of FIVE has been acknowledged in the generic letter supplement.
Howevag, the staff is unable at this time to endorse the FIVE method for the use
in IPEEE, because NUMARC and EPRI have not completed its validation and
documantation. The staff intends to review the NUMARC /EPRI methodology and,
if acceptable, endorse it as an acceptable way to deal with fires under the |PEEE.
However, final review will not be completed in time to be incorporate into the
generic letter, therefore, the staff will address the acceptability of the FIVE
methodology in a separate document.

With regard to the 60-day initial response time, that has been extended to 180 days
after the issuance of the final generic letter, primarily to allow time for completicn
of the FIVE methodology.

What are the procedurally directed walk-downs in terms of addressing the seismic-
fire interaction. Does it pertain to walk-downs for the fire or walk-downs for the
seismic IPEEE. (Ref. D 16, p. 130)

The procedurally directed walk-downs can be planned as part of the seismic walk-
downs that would specifically look for t e s+ ~mic-induced fire vuinerability issues.
The idea is to first identity those areas * - c. uld be vulnerable so that they can be
brought into focus during the walk4w

For example, if a plant didn't have their diesel fuel tank strapped down properly
one could postulate a large fuel source .or fire as a result of a seismic event. Other
similar seismic/fire interactions were summarzad in Section 7 of NUREG/CR-
5088 report.

If the utilities had already assessed the safe shutdown capabiiity, are spot checks
acceptable for the cable routing verification? (Ref. N 16, p. 130)

Licensees should rely on previous assessments for IPEEE information, provided
the information is up-to-date. The licensee does not have to perform any design
verification, or retrace cables if that had been done previously.

Wil the fire database be updated and when will it be available? (Ref. D 16, p. 132)

EPRI is updating the fire database through 1988. It is expected to be available to
staff sometime in the December-January timeframe.

How is safety system separation to be assessed in the fire analysis? (Ref. D 16, p.
132)
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Separation should be modeled as it exists and the fuel sources as they exist in
order to understand, using the codes (propagation analysis), the effects of fire on
redundant trains of equipment.

in treatment of transient combustibles for fire, would it be sufficient in the IPEEE
fire analysis to state that administrative control for transient combustibles takes
care of this or would additional quantitative analysis be needed? (Ref. D 16, p. 148)

Transient combustibles cannot be ignored. If they're procedurally controlled, a fire
protection engineer should be involved in doing the examination, so that a
determination can be made as to whether procedural control will really limit
significant transient combustibles in a given area.

The requirement stated in Sec. 4.3 Item 5, "provide documentation in each case
where the plant-specific data used is less conservative than the approved data
base" is a disincentive to use plant specific fire initiation data. The IPEEE results
will capture generic vulnerabilities instead of plant specific fire vulnerabilities by
preferring generic data (Ref. D.8)

In most cases, plant-specific data is rather limited. The use of generic data, which
usually has a much broader base, will provide valuable insights about what could
happened at a plant. The awareness of this kind information is very important to
the plant operating staff. This is consistent with the purpose of the Commission's
Severe Accident Policy, “to understand the most like'y severe accident sequences
that could occur at its plant”.

Water as a suppression agent may cause potential damage to safe shutdown
components. What about CO-2 and Halon? The Sandia study states that there
s No data available to quantify damage from these sources. Is a simple staterent
or identification as potential damage adequate? (Ref. D 16, p. 149)

In the majority of instances, water caused the damage. The staff believes water
damage is the most probable. If there is an area where suppression damage from
CO-2 or Halon is likely, however, one should not ignore it

A major emphasis of the IPE/IPEEE is to have I i ee staff involved to help
ensure the most benefit. NUREG-1407 states t - should involve engineering
judgments of the fire safety experts. Does it mean a fire protection engineer is
adequate? (Ref. D 16, p. 166)

The staff consider a fire protection engineer of a utility to be a fire safety expert.

The inclusion of GI-57, "Effects of Fire Protection System Actuation on Safety-
Related Equipment,” was questioned. (Ref. D.1)

The effect of fire suppressants on safety equipment is one of the safety issues

identified in the Fire Risk Scoping Study, NUREG/CR-5088. Relevant information
on whether the actuated fire protection systems would spray safety-related
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equipment or not and some protective measures to prevent the safety equipment
from being sprayed by fire suppressants, can be collected during the walkdown.
The additional effort to collect this information during the IPEEE walkdown should
be minimal. We also want to point out that the resolution of this issue does not
have t0 be a part of the IPEEE.

Seismic
What is the justification for including Earthquakes in IPEEE? (Ref. D.7)

Based upon the examination of NRC's and industry's plant-specific probabilistic risk
assessments (PRAs), the mean core damage frequencies at some plants could be
relatively high, in the range of 1E-4 to 1E-6 per year (Table D.3). Many cost-
effective improvements that would reduce the potential risk were identified from
these PRAs; many were implemented at plants as discussed in Appendix 5 of
Supplement 4 to Generic Letter 88-20. This finding is consistent with what was
stated in the Commission’s Severe Accident Policy that systematic examinations
are beneficial in identifying plant-specific vulnerabilities to severe accidents that
could be fixed with low-cost improvements. References D.2, D.4, D.6, and D.11
all acknowledged that systematic examinations are valuable tools for gaining
Insights into the plant operation and identifying cost-effective plant improvements.

Another indication that earthquakes are importarit risk contributors can be seen
from the earthquake experience on foreign nuclear power plants: For example, the
following has been reported: (1) On April 22, 1987, Fukushima units 1,3,and S in
Japan, tripped as a result of an earthquake with a magnitude of 6.6: (2) On March
4, 1877, one steam generator at the Kozloduy nuclear power plant in Bulgaria
displaced by 5 inches. This earthquake experience caused a major overhaul in the
seismic design of later Russian plants. It also resulted a major backfit at the
Armenia unit 2 in Soviet Russia; and (3) The seismic concern resulted from the
December 1988 Armenia earthquake may have caused the permanent shutdown
of both units at the Armenia Nuclear Piant Site.

Therefore, based on the risk considerations and the potential to identify cost-
effective improvements, the NRC concludes that seismic event should be included
in the IPEEE.

The use of both Seismic Hazard Curves (LLNL and EPRI Seismic Hazard Curves)
was questioned (Refs. D 1, 6, 7, 11, & 20)

There is not enough earthquake data at this time to determine precisely the validity
of a single curve. In other words, there is no way to conclusively validate or
dispute either curve. Therefore, both the LLNL and EPRI seismic hazard curves
are recommended to be used in the seismic PRAs. This is consistent with that
recommended by the NUREG-1150 peer review group. An acceptable alternative
for licensees choosing to perform only one analysis is to use the more conservative
curve. Also see response 7.8,
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7.7

Are extensive margin calculations needed for all components? (Ref. D.7)

Extensive calculations of HCLPFs are not needed in order to achieve the NRC's
goals for the seismic IPEEE. Refer to response 7.17 for scope of margins
evaluation. Also, see revised Sections 3.2.4.6 and 3.2.5.7 of NUREG-1407.

IPEEE Objectives and Methods: "------- recommend that the objectives of the IPEEE

be modified to better delineate IPEEE objectives for each of the accepted
methodologies, or other non-probabilistic methods that may be proposed by
licensees.” (Ref. D.1)

Reference to probabilities are now eliminated from objectives. The IPEEE objective
is t0 gain a qualitative understanding of the overall likelihood of core damage and
fission product releases. This is different from that of the !{PE, where guantitative
understanding is emphasized. In Section 1.2 of NUREG-1407, the staff has
acknowledged specifically that "some methods have been developed for evaluating
external hazards and identifying vulnerabilities that do not produce estimates of
core damage frequency. ... Thus, objective 3 above would be adaressed only
indirectly for some methods to be used in the IPEEE" It should be noted that the
seismic margin methods were derived from seismic PRAs. The objectives have
been reworded to emphasize this point.

Also, see the staff response to items 1.11 and 1.14.

. "The scope of evaluations requested for seismic
IPE is more extensive than needed to satisfy the Severe Accident Policy
Statement.” (Ref. D.1)

The staff, based on a NUMARC recommendation, has defined three review
categories with varying levels of effort. This approach leads to overall reduction in
the effort required to carry out the examination. Additional details are discussed
in response to comment 7.17.

Seismically induced fioods are mentioned for the first time in draft NUREG-1407,
Section 6.3.2 and not in Generic Letter 88-20 Supplement 4. We understand that
the scope of review for seismically induced external fiooding is limited to a review
of external sources of water (e. g., tanks, upstream Jams, or other significant
structures) and not internal water sources such as piping. This should be clearly
stated in Generic Latter B8-20, Supplement 4, in order to avoid possible confusion
in future interpretations. (Ref. D.1)

The scope of the seismically induced fioods, in addition to the external sources,
Inc.udes the evaluation of some internal flooding consistent with the discussion in
Appendix |, Check Lists and Walkdown Data Sheets, of EPRI NP-6041. Section
8.3.2 will be modified to include referenze to EPRI NP-6041. In addition, the
generic letter has been modified.

Draft Generic letter 88-20, Supplement 4, Section 5 lists the three related programs
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subsumed in the IPEEE: (1) the external event portion of USI A-45, “Shutdown
Decay Heat Removal Requirements," (2) GI-131, “Potential Seismic Interaction
involving the Movable In-Core Flux Mapping System Used in Westinghouse Plants,”
and (3) the "Charleston Earthquake Issue." When IPEEE is utilized for closure of
a subsumed issue, we understand that no special evaluation, documentation, or
reporting will be needed beyond the program defined by IPEEE (Ref. D.1).

it is generally true that evaluation and reporting beyond that identified in NUREG-
1407 (note that the IPEFE submittal is to address specifically USI A-45 and GI-
131) should not be required for subsumed issues except for any additional
information that may be needed as a part of the normal staff review of the IPEEE
submittal. A closure on IPEEE should also mean closure for these issues. No
specific reporting requirements are identified for the Eastern U.S. Seismicity Issue,
formerly identified as the Charleston Earthquake Issue.

Seismic hazard related comments from Ref. D.1, p 8, Comment 1, are summarized
as follows:

a. Use of two hazard curves is not needed. Additional expenses for two analyses
not justified.

b. The EPRI methodolcgy has been reviewed and accepted by the USGS. The
LLNL results are not realistic.

a. The staff has revised its position regarding the use of hazard curves for a PRA
analysis in response to this and other similar comments as follows. The staff still
prefers that both LLNL and EPRI hazard curves be used in an analysis as this will
serve to highlight uncertainties in the bottom line numbers as well as robustness
in the identification of vuinerabilities. Howevir an option of using one hazard curve
Is now included, provided the higher haz . ve of the two is used. The
reasons for using the higher hazard curve are twofold. One, as discussed in more
detail in b. below, is that the validity of one curve over the other has not been
determined yet. The second is that the use of the higher hazard curve will ensure
that all potential seismic sequences are identified.

Comments related to expenses, to a certain extent, appear to resu* from a
misunderstanding of the scope of analyses required to obtain results using two
hazard curves. Similar comments were also made at the workshop specifically
suggesting that two hazard curves will necessitate two separate plant response
and fragiity analyses. However, the staff never intended that two separate
response or fragility analyses will be needed by specifying only one spectral shape.
This point is further emphasized in Section 3.1.1.2 of NUREG-1407 by categorically
stating: "Since only one spectral shape is used for both hazard analyses, two
separate plant response and fragility analyses are not needed.” The additional
effort required to generate results from an additional hazard curve is relatively
trivial, and requires convolution of a hazard curve with the existing plant level and
sequence level fragility curves.
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b. Licensees east of the Rocky Mountains using a seismic PRA for the IPEEE
examination are requested to use the results of two seismic hazard studies. These
studies, conducted by the Lawrence Livermore National Laboratory (LLNL) and the
Electric Power Research Institute (EPRI), represent a state-of-the-art developmental
effort. However, for reasons associated with methodology development, these two
studies can produce significantly different seismic hazard curves.

The uncertainty ossociated with seismic hazard assessment is clearly demonstrated
when one compaias the vast differences between the mean, median, 15th, and
85th percentile estimates associated with one curve. The differences between the
LLNL and EPRI hazard curves further demonstrate the large uncertainty.

In an attempt to resolve the differences between the two curves the staff requested
assistance from the National Academy of Sciences. The Academy has criteria it
uses to evaluate scientific and technical approaches used in research. It
concluded that both studies followed good scientific procedures and practices, and
therefore both studies are credible. Therefore, the staff is encourages that both
LLNL and EPRI seismic hazard curves be used in the IPEEE evaluation. However,
if only one curve is used, it should be the more conservative one. As stated earlier,
the use of both will serve to identify differences, if any, in the delineation of
dominant seismic sequences. Although, NUREG-1150 studies did not identify any
significant differences in ranking and contributions, variations in contributions and
rankings could occur when curves have markedly different siope characteristics.

Taken together, these pieces of data (contributions and rankings from both hazard
estimates) give a complete representation of the seismic event. These data will be
extremely useful for the licensee to identify plant vulnerabilities and decide if plant
modifications are warranted.

The NUMARC claim about the review and acceptance of the EPRI methodology by
USGS appears to mischaracterize the extent and intent of the USGS review.
Certain observations need to be made regarding the USGS review of the EPRI
methodology. First of all, the USGS reviewed the EPRI methodology as a staff
contractor and their findings were incorporated in the staff Safety Evaluation Report
(SER) addressing this methodology. Second, the review was limited to the
methodology and did not include geology, tectonics, ground motion, or site specific
results. The staff SER (Richardson, 1988) clearly stated that acceptance was
limited to the methodology, and any application to regulatory issues is not part of
this approval. Finally, there were a number of caveats in both the USGS and the
staff evaluations and neither indicated a blanket acceptance of the EPRI results.
The staff conditioned its approval by noting several areas in which problem may
arise if certain precautions were not observed based on the USGS review. The
staff concluded that "-----the staff intends to use seismic hazard calculations
resulting from the application of the SOG/EPRI methodology In conjunction with
similar resufts obtained from LLNL Seismic Hazard Characterization Program
(SHCP). If significant differences are observed that can not be resolved, the NRC
staff will use the two sets of calculations to define the range of seismic hazard to
be used in the decision making process. In any case, these uncertainties are such
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that the specific calculation of seismic hazard, be it that obtained by EPRI or LLNL,
should be viewed with some caution. The staff finds that seismic hazard
caiculations are better used for making relative comparisons than for placing
reliance upon the specific numerical estimates.”

The two Eastern U.S. plants that were placed in the 0.5g RLE bin need not be
reviewed at that level. Recommend adding a footnote that should read ‘----
indicates an Eastern U.S. Site whose RLE is greater than 0.3g unless the licensee
can demonstrate on site specific examination that the plant’s seismic exposure is
similar to, or less than, those plants assigned to 0.3g RLE". (Ref. D.1)

Since the publication of the draft generic letter and the guidance document, one
of the plants placed in the 0.5g RLE bin has committed to enhance the existing
PRA (Ref. D.2); therefore, it has been removed from this category.

The remaining plant site is still classified in the 0.5g RLE bin as both the staff and
NUMARC studies, using EPRI and LLNL hazard results as well as consideration of
the plant seismic design basis, indicate that this site has higher hazard exposure
as compared to other Eastern U.S. sites. As noted in the footnote, the site is
placed in the 0.5g RLE bin because the component capacity data in the margin
methods are categorized at two screening levels, 0.3g and 0.5g. Since the RLE
binning for the Eastern U.S. sites is performed based on two hazard studies, the
staff does not agree that the addition of the suggested footnote is warranted. For
Western US sites, where ' LNL and EPRI type studies were not available, such a
footnote exists. In any evant, a licensee always has an option to propose an
alternative position. The staff will review any proposed alternative position and
supporting documents and evaluate it on a case-by-case basis.

Reporting of HCLPF values for components, sequences, and the plant, for both
new and existing PRAs should not be required. (Ref. D.1)

The staff has accepted this comment and the reporting of HCLPF values is now
optional. The staff has also indicated that this information is readily available from
PRAs, and the staff intends to use HCLPF or margin related insights in the
evaluation of the IPEEE submittals. It should be further noted that it is a current
practice to include HCLPF information in PRA submittals.

Draft Generic Letter 88-20, Supplement 4, Appendix 4, Section 4.2.2, item 6, for
SMA method, calls for calculation of HCLPF values "with or without nonseismic
failures and human actions*. This item should be clarified to state that it does not
apply to the EPRI SMA methodology. We understand that was the intent because,
inthe EPRI SMA method, success naths are chosen avoiding unreliable equipment
and unrealistic human recovery actions. (Ref. D.1)

The staff agrees and will clarify the noted item. Also, see response to item 7.6 of
Section D.1 of this Appendix.

With regard to the containment performance evaluation (Ref. D.1):
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a. It should be clarified that only systems required to prevent early containment
failure need to be assessed.

b. For reduced-scope plants, we recommend no containment performance
evaluation.

a. The staff has now included this clarification (see the staff response to item 7.7
of Section D.1 of this Appendix).

b. The staff is stil recommending retention of the walkdown of containment
systems necessary to prevent early failures because the walkdown will identify
anchorage and spatial interaction issues which are more likely to occur. Such a
review of containment is consistent with the defense-in-depth philosophy adopted
in other parts of this program.

The draft generic letter states that the Charleston earthquake issue is subsumed
in the IPEEE and that completion of the IPEEE will constitute a resolution of the
Cnarleston earthquake issue. We believe the Charleston earthquake issue should
be closed based on the information contained in EPRI Report, NP-6395-D. (Ref.
D.1, & Ref. D.5, Attachment 1)

The issue on the recurrence of 1886 Charleston size earthquake has been
resolved. The issue of eight outlier plants identified thru the Eastern U.S. Seismicity
program has been subsumed in the IPEEE and no specific reporting is required
to close this issue. The staff will review the IPEEE results for affected plants.

Median estimates of seismic hazard curves should be used rather than mean
values. Mean values are unduly influenced by outlier experts and thus are
unstable. Median values are less affected by the extreme estimates and thus
provide more stability. (Ref. D.1)

The staff is recommending the use of mean hazard curves for the following
reasons: (1) The use of mean hazard curves and mean fragility curves will lead to
approximate mean leve! frequencies for core damage. No statistical meaning can
be attached to a point estimate obtained through use of median hazard curves. (2)
The instability and uncertainties are better presented by displaying mean results
from two hazard studies as recommended by the stafi. The use of median curves
tantamount to ignoring uncertainties and some expert opinions without an
adequate technical basis.

Scope of relay chatter evaluation. (Ref. D.1)

See the staff response to item 7.17 of this section, response to Attachment 1 of
Ref. D.1.

If the intent for the NRC SMA method is to require the development of level 1 and
2 functional sequences from event trees, the cost of SMA using the NRC method

85



SR:

7.17

SR:

SR:

would be substantially increased. (Ref. D.1)

The staff does not require the development of functional event trees beyond that
contained in NUREG/CR-4334, NUREG/CR-4482, and NUREG/CR-5076, to
address containment performance issues when the margin approach is used.
(Note that for the PRA approach the tie-in between Level 1 and Level 2 is quite
clear, and this should not be an issue). As stated in the NUREG-1407, the licensee
shouid develop its own containment performance plans based on the IPE results.
What is required is to examine containment functions (regardless of the plant
damage states that may be indicated by Level 1 margin sequences Or success
paths) required to prevei it early failures and report HCLPFs for these functions and
components if below the RLE. Obviously, a licensee has an option to develop
Level 2 trees at its discretion. Discussions on various ways to extend Level 1
margin analysis to Level 2 are contained in Budnitz 1991a and 1991b for both NRC
and EPRI methods. (This is suggested for general guidance, no specific
requirements based on this references are implied). A success path oriented
approach is also discussed in Ref. D.1 and Reed, et al., 1990. In summary, the
cost of the NRC SMA method need not be greater than the EPRI SMA method.

Summary of NUMARC Recommendations’ for the Implementation of the Seismic
Aspects of the Generic Letter 88-20, Supplement 4. (Ref. D.1, Attachment 1)

The staff responses to these summary recommendations are provided section by
section in accordance with Attachment 1 of Ref. D.1. Many of these
recommendations have been discussed earlier. Detailed discussion is included
only when the staff does not agree totally with a recommendation.

SELECTION OF FULL-, FOCUSED- AND REDUCED-SCOPE PLANTS
Reduced-Scope, 0.3g RLE Review (Full-Scope and Focused-Scope SMA):

The staff has accepted the NUMARC suggestion of creating full- and a focused-
scope categories in the 0.3g bin. The 0.3g bin is subdivided into the full and
focused scope based on the NUMARC suggested approach of using both hazard
and seismic design basis as parameters. Additional consideration was also given
to the identification of outlier plants resulting from resolution of the Charleston
earthquake issue (see Appendix A of NUREG-1407 for more discussion).

0.5g RLE Review: Provide opportunity to two Eastern U.S. plants in the 0.5g bin to
submit site-specific justification for a binning change from 0.5¢g to 0.3g, similar to
consideration given to Western US plants.

See response 1o iten 7.9 of this section.
Multiple Units at a Site: Lessons learned in evaluating the first unit may be used in
examining the other unit(s); in particular, any areas of concern that may be

identified during the evaluation of the first unit would be examined in the other
unit(s). Otherwise, the scope of review for the other unit(s) can be reduced
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accordingly.

The staff agrees that results and findings from the first unit should be used to help
in the evaluation of other units, provided appropriate similarities exist. However,
such judgements can be made only on a case-by-case basis. NUREG-1407 has
been revised to include a statement to this effect. In any event, walkdowns of all
units will have to take place to ensure similarities. It is very likely that the greatest
reduction would be achievable in analytical effort.

SCOPE OF DETERMINISTIC SEISMIC REVIEW: Identification of Success Path
Elements. For all three types of review (full-, focused-, and reduced-scope),
procedures for identifying structures and equipment to be reviewed are the same
and are br.sed on the recommendations in EPRI Report NP-6041.

The siaff agrees and has referenced EPRI NP-8041 as the primary document for
the EPRI success path methodology. However, due consideration should be given
to supplemental comments made in Sections 3.2.5.1 and 3.2.5.8 of NUREG-1407
regarding the selection of success paths.

Containment Review: The full- and focused-scope SMA reviews should be limited
to evaluation of only those functions that are necessary to prevent early
containment failure.

See the staff response to item 7.12 of this section.

Relay Evaluation: The following table outlines the NUMARC recommended position
on relay chatter evaluation,

This table is based on presentation made to the staff by NUMARC on November
29, 1990.

Table 7.17.1
NUMARC RECOMMENDATIONS FOR RELAY CHATTER REVIEW

Review Type  Plant Type Recommended Review

Full-Scope A-46 Evaluate A-46 per A-46. For relays within IPEEE {(not
in A-46), perform a bad actors review.

Non A-46  Perform a bad actors review for all relays within IPEEE.

Focused-Scope A-46 Evaluate A-46 relays per A-46 (SSE). If bad actors are
found, expand scope to include IPEEE relays.

Non A-46 Perform a bad actors review for all relays within IPEEE.

Reduced-Scope A-46 Perform A-46 review. No additional review for IPEEE
relays
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Non A-46 No relay evaluation.

SR: The staff recommended relay chatter evaluation in NUREG-1407 is outlined in the

following table.

Table 7.17.2
NRC RECOMMENDATIONS FOR RELAY CHATTER REVIEW

Review Type Plant Type Recommended Review

Fuil-Scope A-48 Follow A-46 procedures for A-46 review. Expand scope
to include IPEEE systems using appropriate margin or
A-46 procedure. Review at assigned RLE.

Non A-46 Review all IPEEE systems using appropriate
procedures at RLE.

Focused-Scope A-46 Same as NUMARC recommendation.
Non A-46 Same as NUMARC recommendation.
Reduced-Scope A-46 Same as NUMARC recommendation.
Non A-46 Same as NUMARC recommendation.

Comparison between Tables 7.17.1 and 7.17.2 indicates that the staff is in
agreement with NUMARC on the focused- and reduced-scope categories
encompassing the majority of plants. Reasons for differences in the full-scope
review are discussed in Section 3.2.1 of NUREG-1407. It should be noted that, for
plants performing PRAs, the scope of the relay review is also defined by the above
table.

Soil Failure Investigation: For plants in the focused-scope SMA category, a review
based on the Jesign anu construction record is considered adequate. A review of
soil failure should not be required for plants in the reduced-scope bin.

The staff has adopted both recommendations. For the focused-scope category, the
use of design and construction records is considered adequate provided
appropriate data is available. A detailed analysis will be performed at the licensee's
discretion if soil failure is found to be significant. For the reduced-scope bin, no soil
evaluation is required.

It should be noted that actual need and effort required to evaiuate soil failure is
rather site specific and should be determined on a case-by-case basis. A plant
Classification based on hazard and design basis input solely can not define the
scope of soil evaluation completely.
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Screening Criteria: Use of Tables 2-3 and 2-4 of EPRI NP-6041 is clarified. The A-

46 screening guidance given in the Generic Implementation Procedure (GIP) may
also be used.

“*
The staff has adopted this recommendation. It should be noted that all caveats
given in the margin methodology as well as limitations on the use of GERs should
be observed, and IPEEE review is to be performed at the assigned RLE. The
spatial interaction issues such as flooding discussed in EPRI NP-8041 must be
addressed.

Evaluation of Outliers: For both full- and focused-scope SMA reviews, HCLPFs
should be determined for elements not screened out during a walkdown. For
focused-scope reviews, it is recommended that judgement be used to rank the

of the outliers from the lowest to the highest. HCLPF capacities should
be cal ed as necessary for some components, other components should be
assigned conservative HCLPFs. For reduced-scope plants, outliers should be
¢ valuated according to the plant FSAR.

The staff has adopted these recommendations. See Sections 3.2.4.6 and 3.2.5.5 of
NUREG-1407.

Seismic Input: For full- and focused-scope SMA reviews, use NUREG-0098 median
spectra anchored to the RLE for the plant. For reduced-scope reviews, use spectra
developed for the SSE ground response spectrum.

The NUMARC recommendation of the use of NUREG-0098 is consistent with the
staff recommendation. The suggested |ecommendation for the reduced-scope
review is accepted with a caveat that any difference between FSAR and new
response spectra shouid be highlighted and discussed.

Review Documentation: The documentation of the IPEEE for the full- and focused-
scope SMA review shouid follow the guidance outlined in EPRI Report NP-6041,
The report for the reduced-scope review should be concise.

The staff has no disagreement with these recommendation as long as the above
recommendations do not conflict with the documentation and reporting guidelines
included in Appendix C of NUREG-1407. The staff expects that information outlined
in this appendix, as a minimum, will be included in the IPEEE submittals.

INTEGRATION OF IPEEE AND A-46 REVIEWS:

't is recommended that IPEEE and US| A-46 reviews be conducted concurrently and
that the review tasks be combined whenever possible.

The staff welcomes the NUMARC emphasis on integrating these two major seismic

efforts; this recommendation is consistent with the staff philosophy discussed in
Section 6 of NUREG-1407.
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SCOPE OF SEISMIC REVIEW USING SPRA APPROACH:
Use of Seismic Hazard Results:

a. Hazard results presented in EPR! Report NP-8395-D be used in performing the
SPRA.

b. NRC also allow licensees an opportunity to perform site specific studies in order
to develop new, more realistic seismic hazard data.

a. See the staff response to item 7.8 in this section.

b. Licensees always have the option to conduct additional studies they deem
necessary and present them to the staff for review. However, the new hazard
should not be used in lieu of the LLNL hazard, but it can be used to provide
additional insight into uncertainties.

Fragility Calculations: Mean fragility curves are adequate.
This is identical to the staff position.

Relay Chatter: Limit consideration of relays in a SPRA should be limited to low
seismic ruggedness relays.

The staff position is that the relay chatter review scope is defined by the plant
categorization used in the margin review. That is, for a plarit identified in the full-
scope category, if the licensee chooses to conduct a SPRA, the relay review is
required as outlined for that category. Relay fragilities and recovery actions should
be modeled in a SPRA as appropriate.

HCLPF Caiculations: HCLPF calculations should not be required for a SPRA.

The staff has made this an optional recommendation. See response to item 7.10
of this section.

The New Hampshire Yankee requests that the NRC recognize our use of PRA for
performing the seismic portion of the IPEEE, in both NUREG-1407 and GL 88-20,
Supplement 4, prior to final issuance. (Ref. D.2)

The staff has modified GL 88-20, Supplement 4, and NUREG-1407 to acknowiedge
the licensee's commitment to use PRA.

An alternate binning approach, using both hazard and seismic design basis
considerations, should be considered. (Ref. D.4)

From several suggestions regarding the binning process, the staff has accepted the

binning process recommended by the NUMARC to further subdivide the 0.3g bin
plants into the full- and focused-scopes. Many of the individual utilities have
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endorsed the NUMARC comments.

Utilities should be given the option of using either LLNL or EPR! hazard results.
(Ref. D.5, Attachment 1)

See the staff response to item 7.8 of this section.

The IPEEE should not be required for closure of Charleston for every plant. (Ref.
D.5)

See the staff response to item 7.13 of this section.

The NRC should consider modifying the bin categories based on the design hazard
concept proposed jointly by NUMARC/EPRI. An alternate binning scheme is
suggested. (Ref. D.5)

The staff has considered the NUMARC/EPRI approach in further subdividing the
0.3g bin. The staff binning approach is more consistent with the NUMARC
suggested approach in Ref. D.1.

Clarify the extent of peer review for the seismic IPEEE. (Ref. D.5)

The staff intent is now clarified, in Section 3 and 7 of NUREG-1407 and the generic
letter, the extent of the peer review to be consistent with the IPE guidance as
provided in NUREG-1335,

The use of two hazard curves is illogical. Allow the use of EPRI hazard data. (Ref.
D.5)

See the staff response to item 7.8 of this section.

Recommend deleting the containment walkdown for reduced- scope studies. (Ref.
D.5)

See the staff response to itern 7.12 of this section.

In Section 3.2.6 there is some confusion. If you utilize the IPE to identify "success
paths,” then you would not identify sequences and seismic failure modes that are
significantly different from those found in the IPE internal event evaluation. (Ref.
D.5)

Even if the IPE is used to identify success paths, failure modes such as passive
failures, structural failures, and spatial interaction failures are generally not
considered in an internal event IPE. Additionally, the “common cause" effect
created by a seismic event is unique in that the entire plant is subject to the ground
motion causing combinations of failures that may not be manifested in an internal
event IPE. Thus different failure modes and combinations of failures can induce
sequences that are different from those found in the IPE internal event evaluation,
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The Charleston issue should be closed for a majority of the Eastern U.S. plants; for
the outliers, the issue can be subsumed through the IPEEE.

The staff agrees. See response to item 7.13 of this section.

Does Section 6.3.2 imply that seismic event success paths must also be
simultaneously protected from postulated fire/floods? The sentence "The effects
of seisrically induced external fiooding and internal flooding on plant safety should
be included” is not ciear. (Ref. D.5)

With regard to floods, see the commeni and the staff response to item 7.6 of this
section.

With regard to fire, see the staff response to item 6.2 of this section.

The sentence "However, the licensee should assess the significance of HCLPF
values lower than RLE and take any necessary actions and make other
improvements that are deemed appropriate by the licensee." is too arbitrary. More
specific guidance is necessary. (Ref. D.5)

The judgements about the significance of findings can be made only when findings
are available; therefore, more specific guidance is difficutt to give at this time, and
such attempts may create confusion. However, the intent of the statement is to limit
the scope of evaluation for which significance needs to be assessed.

The staff binning process only recognizes hazard and not design. (Ref. D.5)
See the staff response to item 7.22 of this section.

Provide additional guidance about some twelve plant sites east of the Rocky
Mountains whose main Category | structures are located on rock, and also have
some Category | structures or components located on shallow or intermediate
depths of soil. (Ref. D.5)

The RLE assignment has been made considering soil conditions where the main
plant structures are located, namely, at rock level for the above cases. As noted
in NUREG-14C7, significant amplification may occur through the soil layers above
the rock, and, hence, plant structures founded on soil may experience much higher
motion than the rock-founded structures. In such cases, the use of screening
tables based on the RLE assigninent may not be appropriate for the soil-founded
structures and components. The .‘censee should investigate this soil amplification
phenomenon using any suitable mvans (e.g., analytical studies, comparisons with
other appropriate studies) to determiine how to evaluate the soil-founded structures
and components.

Suggests an a'ternate appreach related to seismic binning. (Ref. D.5)
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See the staff responses to items 7.17 and 7.19 of this section.

The tie-in of uismk:.margin to a Level 2 PRA is not defined. Also, clarify “all
HCLPFs § to .....containment performance” (Ref. D.6, Enclosure)

See the response to item 7.16.

Does raauﬂcn of US! A-45 have scope implications on seismic margin options.
(Ref. D.8 Enclosure)

Yes, as fpted in Secticn 6.3.3.1, functions and systems for addressing US| A-45
should b same as those identified in the internal event IPE. Otherwise, some of
these and systems may not necessarily be included in a margin

evaiuation. A specific reportng requirement is also called out in item 7 of Section
C.2.2, Appendix C, of NUREG-1407 for this USI.

On page 24, Section 4.2.2, Item 2 of the draft generic letter, replace the term
“findings" with “results”. (Ref. D.8)

The staff accepts this comment; appropriate sections are revised to reflect this
change.

A peer review implying the use of external "experts in the professional field" for a
review of the methodology chosen and its application is not necessary. In-house
review is more appropriate. (Ref. D.8)

The staff has now clarified peer review related discussions in the generic letter and
NUREG-1407 to be consistent with the internal event IPE guidance (NUREG-1335),
which emphasizes in-house review. However, the staff has also recognized that
a licensee may not have in-house expertise in all areas of the external events and
an in-house team can be supplemented by outside experts.

Furthermore, it should be recognized that substantial judgement is involved in
applications of PRA as well as margin methodologies as demonstrated in trial
applications at Maine Yankee (NUREG/CR-4826) and Hatch (Davis, 1990). This is
particularly important now that the “focused-scope" category has been introduced
requiring more use of judgement. The composition of the in-house team should
therefore strike a balance so that sufficient expertise is available to ensure that the
methodology is properly implemented while utilizing in-house staff as much as
possible.

Based on lessons learned from PRA and Margin evaluations a simplified walkdown
procedure for a majority of plants shouid be developed. (Ref. D.9)

The staff has revised the scope of the seismic examination in line with NUMARC's
suggestions with some exceptions.
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7.38 The scope and objective of the walkdown are not sufficiently described. 40 person

SR:

7.39

SR:

7.40

SR:

7.41

months per unit for a walkdown is excessive. (Ref. D.20)

No changes to Appendix 1 of the Generic Letter are required.
NUREG-1407 is revised to read as follows:

... perform a walkdown consistent with the intent of the guidelines described in
Sections § and 8, and Appendices D and | of the EPRI Seismic ...

The 40 person month estimate indicated in the comment is not consistent with the
past experience at several plants. For example, EPRI NP-8359 (Seismic Margin
Assessment of the Catawba Nuclear Station) states that the total technical
manpower expended was 39.7 man months: approximately 16 man months
associated with walkdown preparation and the walkdown, 21.5 man months for
evaluating unscreened components, and 2.0 man months for reporting. Southern
Company Services, Inc., (Hatch Plant) estimates that they expended 8 staff months
for walkdown planning and the walkdown.

The level of effort and resource ailocation are justified based on approximately 20
seismic PRAs and 3 seismic margins evaluations. Both evaluation methods have
demonstrated that thorough walkdowns are one of the most important tools for
identifying seismic weak links.

This importance of a detailed walkdown is also supported by NUMARC. In fact,
when NUMARC proposed the Reduced Scope Program for sites in low seismic
areas, a plant walkdown identical to the Full Scope evaluation was recommended.

An analysis using both LLNL and EPRI hazard curves is unnecessary. There is
inconsistency between the generic letter and NUREG regarding use of both curves
in an existing PRA. (Ref. D.20)

See the staff response to item 7.8 of this section. The generic letter and NUREG
have been revised to be consistent.

To avoid a different interpretation, define HCLPF for the sequences and plant for the
PRA anc margins methodologies. (Ref. D.20)

The term HCLPF in the context of the margin methods is clearly defined in both
NUREG/CR-4334 and EPRI NP-6041. Examples of how plant level and sequence
level HCLPFs are determined can be seen in NUREG/CR-4826, the margin
evaluation for the Maine Yankee plant. The mathematical definition of HCLPF for
both the PRA and margin methods is the same. Examples of determining sequence
and plant level HCLPFs are also described in NUREG/CR-4334. Section 3.1.1.3 of
NUREG-1407 gives further guidance on how to determine component, sequence,
and plant level fragilities when only mean fragility curves are used.

Soil liquefaction computations to the levei of detail recommended in EPRI NP-6C41
are not necessary to obtain g qualitative understanding of the overall probability of
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SR:

7.42

SR:

7.43

SR:

7.44

SR:

7

45

SR:

-

|

core damage and radicactive material release.

What is appropriate and reasonable is an assessment as to whether the site is
susceptible to liquefaction behavior.
(Ref. D.20)

See the staff response to item 7.17, Soil Failure Investigation. The staff has
accepted the NUMARC recommendations in this area.

Put Fariey in the Reduced Scope Program bin. (Ref. D.10)

Farley is now assigned to the Focused Scope bin. Plant binning was accomplished
by comparing nine separate pieces of information related to seismic hazard
groupings and engineering judgement.

The NUMARC evaluation of the binning procedure did not directly recommend in
an increased number of plants being assigned to the Reduced Scope Program bin.
The NUMARC evaluation recommended a subdivision of the 0.3g bin into a Full
Scope and Focused Scope bins.

Required use of LLNL and EPRI hazard curves adds significant expense for no
significant benefit. The four purposes of the IPEEE can be met using EPRI hazard
curves. The EPRI method has been reviewed and accepted by USGS and NRC;
The LLNL method has not. (Ref. D.11)

See the staff response to Item 7.8 of this section.

Reporting of “functional sequences” may not be possible if only systemic sequences
are generated for a PRA or the EPRI success path approach is used for a SMA.
(Ref. D.11)

For both the PRA and EPRI method, it is feasible to describe functional failure or
successes that lead to an end state.

Reporting HCLPFs with and without non-seismic failures and human actions does
not contribute to the four stated purposes of the IPEEE. (Ref. D.1 1)

The fourth purpose of the IPEEE is to reduce the overall likelihood of core damage
and radioactive material release by modifying hardware and procedures. Cost-
eftective decisions can be made only if both seismic and non-seismic failures are
included in the licensee's decision making process. If the random failure probability
of a diesel generator to start is high, no seismic fix to the plant is likely to
significantly reduce the frequency of the sequence. Aiso, see the staff response to
item 7.10 of this section.

Using the SMA it is difficult to perform a nonseismic failure and human action
evaluation. (Ref. D.11)
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7.47

SR:

7.48

SR:

7.49

SR.
7.50
SR
7.51

SR:
1.52

Guidance is noted in the NUREG on how to address the above evaluations for
various methods. Such evaluations have been made and reported in the trial plant
applications. Additional guidance on this issue wili also be available in (Budnitz
1891a and 1891b). The imert is to help the licensee make the right decisions
regarding plant modifications. See response to item 7.46 above.

Use spodral shapes consistent with the LLNL and EPR_I hazard studies. Does this
mean uniform hazard spectra? Is this consistent with the NUREG/CR-0098 spectral

shape? (Ref. D.11)

NUREG-1407 recommends the use of the median spectral shape of 10,000 year
return period provided in NUREG/CR-5250 or a site specific spectral shape based
on a suite of appropriate records for performing PRAs. This is different than the
NUREG/CR-0098 spectral shape recommended for evaluations associated with the
SMA methodologies. Reasons for difference are: a PRA takes into account the full
range of the hazard requiring a use of realistic description of ground motion as
much as possible. Margin evaluations are o.ly conducted at one earthquake level,
and, the screening tables used in the margin methods are developed from
earthquake experience data more compatible with the ground motion represented
by NUREG/CR-0098 spectral shape.

Aliow justification other than expensive sensitivity studies for use of a cutoff other
than 1.5g. (Ref. D.11)

Such sensitivity studies are routinely performed to ensure that an adequate range
of integration has been defined. These studies are not expensive. In any event,
licensees have the option to propose alternative methods. These will be reviewed
by the staff on a case-by-case basis.

A mean component fragility curve is defined by the median capacity, A, and
composite uncertainty ... Is this a correct statement? (Ref. D.11)

Yes, the statement in the draft NUREG-1407 is correct.
Can SQUG GIP walkdown guidelines be used in lieu of EPRI NP-6041? (Ref, D.1 1)
See the staff response to item 7.17.7, Screening Criteria, of this section.

Reporting HCLPFs with and without nonseismic failures and human actions does
not contribute to the four stated purposes of the IPEEE.

See the staff response to items 7.10 and 7.45 of this section.

The licensee should have the option of using “*heavy duty" ey~ Jns in lieu of a ‘peer
review" in their SMA. (Ref. D.11)

See the staff response to item 7.36 of this section.



7.53

SR:
7.54
SR:
756

SR:
7.56

SR

7.57

SR:
7.58

SR:

7.59

SR

The Charleston Earthquake Issue does not need to be subsumed into the IPEEE.
(Ref. D.11)

See the ctaff response to item 7.13 of this section.
Include more Midwest plants in the Reduced-Scope Program bin. (Ref. D.11)
See the staff response to item 7.42 of this section.

No basis is provided for future plant modifications to maintain the plant margin
identified from the IPEEE. (Ref. D.14)

See the staff response in item 8 of Section D.1 of this Appendix.

No specific provision in the Generic Letter to allow a licensee to make their own
detailed evaluation to determine which review level earthquake bin they should be
assigned. (Ref. D.14)

The assignment of the review level earthquake was based on both state-of-the-art
LLNL and EPRI studies. However, the licensee always has an option to propose
an afternative position and submit information to justify it.

Assignment of the RLE should be allowed to be based upon complete site-specific
evaluation of the geological and seismological data for the site. (Ref. D.14,
Attachment A)

See the staff response to 7.56 above.

The cost for Pilgrim will be higher because the staff has characterized the Pilgrim
site as a high hazard site. (Ref. D.14, Attachment A)

The cost estimates provided in the draft generic letter are generic. Clearly, some
licensees rnay spend more because more detailed analyses are needed. For
instance, containment and containment system performance evaluations for Mark
I and Ice Condenser containments will be somewhat more expensive since generic
Capacity data on the systems are lacking. Licensees have the option of performing
a seismic PRA instead of the margins method. Staff consultants have indicated that
licensees assigned to the 0.5g bin should seriously consider the PRA option as a
likely means of controlling expenses.

Also, see the staff response to item 7.56 of this section.

Coordination With Other External Event Programs. Subsumption of the Charleston
Earthquake Issue creates a "de facto" requirement for IPEEE implementation by pre-
supposing that the licensee will be performing a PRA or accepts the NRC's seismic
hazard estimates in determining the RLE.

See the staff response to item 7.13.
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7.60 The draft Generic Letter should address the future requirements for maintenance of
the seismic margin identified by the IPEEE. (Ref. D.14, Attachment A)

SR: See the staff response to item 8 of Section D.1.

7.61 SMA and PRA relay chatter enhancement has not been shown to be cost effective,
particularly in light of the A-46 resolution. WE endorses the focused SMA approach
for all plants performing a SMA or PRA. (Ref. D.11)

SR: The relay chatter evaluation has been changed; see response to NUMARC's
comments in itéem 7.17 of this section.

7.62 It is not cost beneficial to include long-term cooling and pressure suppression
systems in the containment performance evaluation. (Ref. D.11)

SR: The staff has revised the scope of the containment review to focus on the early
failure modes. See the staff response to item 7.17 in this section.
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Table D-1 Categorization of Question and Comments

IPEEE, IPE, CPI, and Accident Managernent

Backfit analysis

Cost estimates and resource requirements

Schedule and response time

High winds, floods, and transportation and nearby facility accidents
Internal fires

Seismic events
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TABLE D.2 IPEEE RESOURCE ESTIMATES (MANHOURS)

HATCH (1)
TASK NUMARC (2) ACTUAL TODAY* FUTURE SMM+ PLG SPRA (3)
B SELECT SME 0 200 200 0-200
2. SELECT SUCCESS PATHS 600 850 700 600-950
3. MOD. SEISMIC BLD'G MODEL 600 430 430 0-950
4. PERFORM SSI & DEV. FRS 2000 1020 1020 0-2000
5.  SOIL LIQ. EVALUATION 1000 500 500 0-1000
6. RELAY CHATTER EVALUATION 2000 2800 1700 1400-2100
7. PRE-WALKDOWN 160 160 100-200
8. WALKDOWN PREPARATION 200 200 100-300
9.  SEISMIC WALKDOWN 900 900 900 600-1400
10. SMM OF OUTLIERS 1800 2680 2000 1200-2700
11. REPORT & DOCUMENTATION 700 1320 1000 980-1200
12. WALKDOWN TRAVEL EXPENSE 500
13. CONTAINMENT REVIEW
ISOLATION, BYPASS, ETC 800
LONG TERM MITIGATION 400
14, MISC. COST (STARTUP, PLANT
SUPPORT, TRAINING, PEER
REVIEW, NRC INTERACTION) 1200
TOTAL SEISMIC IPEEE 13000 i 1060 8810 4980-13000 1700-2700
SURRY =~ PEACH BTM PRA PLG
SEISMIC EVENT 1400 1320 1500-3000 1100-1800
INTERNAL FIRES 350 450 750 900-1500
HIGH WINDS . - 0-200
EXTERNAL FLOODS 150 250 0-300
OTHERS - - 0-650
QA 450 450 200-500
PLANT SUPPORT 1200 1300 1300-2500 1000-2000
SOURCES:

(1)*+ D. P. MOORE OF SOUTHERN COMPANY SERVICES, INC.
(2) NUMARC COST ESTIMATE OF FULL-SCOPE SMM OF NCV. 13, 1990
(3) PLG LETTER TO NRC, DATED OCT. 9, 199
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Table D.3 Summary of PRA Core Damage Frequency (1E-5) Results

Totel Total Iint’l Extn” 1 High Light -
Plant Total Int’1 External Seismic Fires Flood Floods Winds ning
(1) (2} 3 14} {5) (&) 7 (8) (9 {10)
PWR
Pt. Beach 31.3 129 17.4 6.1 3.3 7.7 - 0.4 0.006
Turkey Pt. 23.6 7.1 16.5 1.7 7.5 - §.6 2.4 0.26
St. Lucie 7.44 1.4 6.04 1.3 4.4 - 0.32 - 0.02
Ano 1 17.9 8.8 $.15 7.3 0.58 - 0.72 0.53 0.02
P2 43.5 6.0 37.5 14.0 19.2 - - 4.3 -
IP3 1%.0 9.0 10. 0.31 9.6 - - 0.13 -
Zion 34-56 34-50 0.1-6 <0.1-6 0.6
MS3 3 21 10. 9.4 0.5 - - -
Oconee 15-28 7.4 6-21 6.0 1.0 - 0 33

10.0 (NRC) - 2.5 (NRC) 2.3 (NRC) -~

BWR
Quad City 19.7 9.9 9.8 8.3 1:3 - 0.01 0.010.2
Cooper 43.7 28.9 14.8 8.1 1.1 - S. 0.4 0.2
Limerick 11.2 8.4 2.8 0.5 2.3 - - - -
Shorsham 7.4 5.4 2.0 - - 2.0 (NRC} - =

103



Attachment to Appendix D

VALUE/IMPACT ANALYSIS FOR THE IMPLEMENTATION OF
INDIVIDUAL PLANT EXAMINATION OF EXTERNAL EVENTS

! Introduction

The primary objective of this attachment is t0 provide & value/impact analysis to support
the issuance of a supplement to Generic Letter 88-20 (Ref. 1) requiring an Individual Plamt
Examination of External Events (IPEEE) from all licensees holding operating licensees for
nuclear power plants. Implementation of the IPEEE program is consistent with the
Commission’s Severe Accident Policy (50 FR 32138) dated August 8, 1985 (Ref. 2). The
implementation of the IPEEE program will provide the utilities and the NRC staff with a
better understanding of the actual state of the plant and its capability to cope with severe
accidents. The IPEEE program may reveal external event vulnerabilities that could be
reduced by procedure changes or hardware modifications to upgrade the frontline and
support safety systems.

In general, in performing a value/impact analysis (Ref. 3) the staff would (1) identify
potential external event vulnerabilities to severe accidents in operating light water reactor
(LWR) power plants, (2) identify modifications that could reduce plant risk from these
vulnerabilives, (3) determine the safety benefit of these madifications, and (4) assess the
net cost of the modifications. However, in this study, we do not know what the utilities
will find from their IPEEE programs. Also, we do not krow what fixes the utilities will
propose. Therefore, for this study we have used data from published probabilistic risk
assessments (PRAs) to identify potential vulnerabilities that could be identified in an IPEEE
and compared the benefit of fixing such vulnerabilities 1o the cost of doing the IPEEE as
well ar the cost of the fixes themselves.

2. PRA Findings

Although the Commission has concluded that existing plants pose no uadue risk to the
public, the Commission emphasized that systematic examinations of existing plants are
needed to confirm the absence of any plant unique vulnerabilities to severe accidents. This
conclusion was based on the fact that previous plant-specific (PRAs) have typically
revealed valuable insights on plant specific vulnerabilities to severe accidents.

Table 1 summarizes previous PRA results in terms of core damage frequencies (CDFs) due
to internal and external events from 13 PRAs (Refs. 4 & S) that are available to NEC.
These results indicate that the mean value of the CDF, for these plants is in the range of
IE-4 to 4 4E-4 per reactor-year, with the core damage frequencies due to external events
being in the range from 6E-5 to 3.8E-4 per reactor year. More recently, NUREG-1150
analyses for Surry (NUREG/CR-4551, Volume 3) and Peach Bottem (NUREG/CR-4551,
Volume 4) havs indicated that the mean core damage frequency from fires is in the range
of 10°/RY and from Seismic events 10% - 10“/RY.
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A common finding from these PRAs is that support system failures have been identfied as
significant contributors to the probability of core melt. At the support system level, there
is often sharing and interconnection between redundant trains, questionable separation and
spacial independence between trains, and poor overall general arrangement of equipment
from a safety viewpoint. For example, many plants have redundant trains of equipment
sitting side by side in a common area and adequate physical separation and protection of
redundant safeguard trains is lacking. This type of general arrangement of equipment
creates vulnerabilities in that single events such as a fire or a flood can disable multiple
trains of safety related equipment resulting in an inability to cool the plant.

Table 2 provides a list of the specific vulnerabilities found from some of these studies and
potential modifications to address these vulnerabilities. In general, external event
vulnerabilities were identified in:

a Electrical switchgear/battery failures due to seismic excitation.
b. Water storage tank (CST, RWST) failures due to seismic excitation.
. Pump and valve common-mode failures (AFW, CCw, SWS, HPIS, LPIS, etc.).

d. Fires in cable spreading rooms, switchgear rooms, or common cable run areas
(BWR/PWR).

Modifications include both hardware and procedural components which, if implemented,
would serve to reduce the estimated core damage frequency. However, many fixes are
made in the course of doing a PRA which are never quantified or reported. For example,
deficient equipment anchorages were found at almost every plant during seismic
walkdowns. These are usually strengthened, however, and are rarely reported specifically
in the PRAs in terms of the impact on CDF or averted risk. Based on the insights gained
over the last ten years, almost every systematic examination has resulted in plant-specific
insights, that in conjunction with the plant specific evaluation of risk reduction options,
would always result in identifying cost effective remedies.

3 Value-Impact Assessment

The analyses performed for the resolution of USI A-45, Decay Heat Removal (DHR)
Requirements (Ref. 6), were used to make reasonable estimates of the value of conducting
the IPEEE. Specifically, reduction in core damage frequeacy resuiting from proposed
modifications and the cost of those modifications were evaluated. It should be noted,
however, that the purpose of the USI A-45 program was to evaluate the adequacy of the
DHR function only; accident sequences that did not involve this function are not included
in the analyses. These excluded sequences involving large LOCAs, reactor vessel ruptures,
the pressurized thermal shock sequence, interfacing system LOCAs, and anticipated
transients without scram (ATWS). Thus, the core damage frequencies derived under that
program do not represent the total frequencies for those operating plants. Including the
contributions from those excluded events would result in higher estimated core damage



frequencies.
For this study, the following modifications were considered as possible means of reducing
the vulnerabiliies which would most likely be uncovered in a plant specific [PEEE. They

were used here for the purpose of assessing the value-impact of the IPEEE program;
however, they do not necessarily represent the only means for reducing plant risk to severe

accidents.

(1) Seismic Resistance of Batteries and Switchgear

a. Ensure that battery installation racks meet current seismic requirements. All racks
should be steel with appropriate nedowns to prevent motion under seismic
excitaton.

b. Provide additional tes to floor for electrical equipment (transformers, switchgear,

buses, banery chargers, and motor control centers) for anchorages to prevent cabinet
motion during seismic acceleration. For tall cabinets, provide addiuonal restraints to
prevent toppling.

(2) Seimsic. Resistance of Tanks

Upgrade anchorages and walls for water storage tanks (RWST and CST) designed using the
procedures of TID 7024 and with H/D ratios greater than 1.

(3) Fire Protection

Where safety-related cabling is concentrated, ensure that adequate fire protection is
provided by installation of additional suppression systems, thermal protecticn, etc. and
reliable alternate shutdown capability is available. Review all procedures to ensure that
minimal quantides of fuels are present in fire-susceptible areas (control rooms and cable
spreading rooms in particular).

3.1 Analysis of Specific Modifications

Table 3 summarizes for selected plants the value-impact analyses resulting from application
of the specified system modifications described above. Besides value-impact, core damage
probability, population and occupational doses, and costs are shown explicitly in the table.
As expected, the value (Col. 4, 5, & 6) and the impact (Col. 7 & 8) of any given
modification are plant and site dependent. None of the suggested modifications is cost
effective (Col. 9) based on avertible offsite costs alone. However, some modifications may
be cost effectve if onsite costs are included (Col. 10).

32  Plant ific Value-Impact Analyses
Table 4 summanzes the results of the plant-specific value-impact analyses performed for

USI A-45. Various combinations of modifications were evaluated for each plant. Besides
value-impact, core damage probability, population and occupational doses, and costs are
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shown explicitly in the table. As expected, the value (Col. 3, 4, & 5) and the impact (Col.
6 & 7) of any given modification are plant and site dependent None of the modifications
is cost effectve (Col. 8) based on avertible offsite costs alone. However, some
modificatons are cost effective if onsite costs are included (Col. 9).

4 Discussion and Conclusion

As can be seen from Table 1, external events can be significant contributors to overall risk
from a nuclear power plant. In fact, a reduction in contribution to CDF from external
events may be necessary to help ensure that the Commission’s subsidiary Safety Goal
objective of € 10* CDF is met. Previous risk analysis of exiernal events have always
uncovered items which were modified to reduce risk. In many cases the reduction in risk
resulting from these modifications was not quantified and thus value-impacts were not
calculated. However, from the data available from the A-45 analysis (Tables 3 and 4) the
following conclusions can be drawn:

0 the cost of the modifications considered ranged from approximately 50K to
24M dollars

o0 °  the risk-averted (on-site and off-site) ranged from approximately 50 person-
rem to 2600 person-rem

0 many low-cost fixes were found to reduce risk and be cost effective

0 for those fixes that were found to be cost effective the averted risk ranged
from approximately 50 person-rem to 2500 person-rem.

0 in many cases, even if the cost of doing the IPEEE (estimated to be as much
as $1 million at the upper bound) were added to the cost of doing the
modifications, the modifications would still be cost effective.

Thus, the staff concludes that there is a high likelihood that conduct of the IPEET. will
result in the identification of vulnerabilides that, if fixed, would result in a substantial
increase in safety (including being necessary to help ensure a 10* CDF) and that could be
fixed in cost-effective manner. Accordingly, the systermatic examination of each cperating
nuclear plant could provide the most complete cornpilation of data and analysis available to
develop an integrated perspective on risk from external events. It could also identify
human, procedural, design, and operation vulnerabilities and could provide practical means
to explore and select cost-effective alternate solutions to plant vulnerabilities. Therefore, &
plant-specific examination, like [PEEE, conducted by analysts with access to plant data and
procedures, could better establish the level of risk and identify cost-benefit improvements at
a parucular site.
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Table 1 SUMMARY OF PRA RESULTS OF CORE DAMAGE FREQUENCY (lE-S)

Total Total Int*l Extn’1l High Light-

:&;nt Total Int’l External Seismic Fire Flood Floods Winds ning

Pt. Beach 31.3 13.9 17.4 6.1 3.3 %3 - 0.4 0.008

Turkey Pt. 23.6 o 16.51 % 2.5 - 4.6 2.4 0.2%

St, Lucie 7.44 1.4 6.04 1.3 4.4 - 9.32 - 0.02

Ano 1 17.9 8.8 9.15 T 0.58 = 0.72 0.53 0.02

Mean 20.1 7.8 123

ip2 43.5 6.0 3.8 14.0 19.2 - - 4.3 -

1P3 15.7 9.0 6.7 0.31 6.3 - - 0.13 -

Zion 34-40 AR 0.1-6 <0.1-6

M5 3 15-23 14.7 0.8-8Est - = - = =

Oconee 15-28 7.4 8-21 6.0 1.0 - 0 1.3 -
10.0 (NRC) - 2.5 (NRC) 2.3 {(NRC) -

Mean 25-30 14.3 11-16

BWR

Quad City 19.7 9.9 9.8 8.3 3.3 S 0.01 0.010.2

Cooper 43.7 28.9 14.8 8.1 1.1 - S. 0.4 0.2

Limerick 9.2 8.4 0.8 0.5 9.3 - - - -

Shoreham 7.4 5.4 2.0 o - 2.0 (NRC) - s

Mean (4) 27 20.2 6.8 & 2 >

1p2/1P3 -~ Indian Point 2/Indian Point 3
MS3 -Millstone 3



Table

2

Modification Options Identified for the Case Studies

Plant

Vulnerabllity

modi fication

Pr. Beach

-4

vikey Pt.

St. Lucie

Ane 1

Quad Cities

Ceoper

Cooper Alt.

RMST failures and electric
switchgear fallures f[rom seismic
events

Service water pumps lost from
fallure due Lo spray

Loss of safsty sysctems due to
ficre in CSR and AFVW rooms

Surge floods safety systems

Loss of cooling due to loss
of water tanks and COW heat
exchangers from seismic event

Loss of safety systems due
to fire in CSR

Loss of safety systems due Lo
CSR fire

Loss of cooling dus Lo
loss of vatar tank

Loss ¢f cooling due teo
failure of EFWS pump

Loss of safety systems due
te fire in CSR

Loas of cooling due to

loss of tanks and ssergency
wlectric power dus Lo seismic
event

Loss of decay heat removal
due to fires in CR or CSR

Loss of slectric power due
to seismic events

Loss of safety systams due
to fire in CSR

Loss nf cooling due to fallure
to tanks and beat exchangers
from selsmlc event

Loss of emsrgency electric
powar ¢ue Lo selsmic events

Loss of cooling due to seismic
events

Loss of decay heat removal dus
to floods

Provide water from spent
fuel pool and add
restzaing to switehgear
and batterjes

Install shield wall to
protect pump motors

install added fire
suppression

lncresase height of
existing flood wall

Increase strength of
tanks and heat exchanger
supportes

Install additioral
suppression in CSR

Encicse one train of sefety
related cables in fire barrier

Increase strength of
tanks with addition of external
supports

Thstall provisions to

power auxiliary feed pump from
Class 1E bus and to take vater
iroms CST

Add redundant deluge valve
with separate sensing anc
control

Strengthen tanks with
eaxternal cupports and
anchor switchgeasar

Enhance operating pro
cedures for the safe-
shutdown pump

Upgrade battery racks
and add restraints te
SWGR and buses

Add fire barrier around
HPCI and RBSH power cables

Install added anchorage
or tanks and heat exchangers

Add supperts and tiedowns
to switchgear and
transformers

Strengthen HTEX mounts,
valve, CST, and transformer
tiedowns

Develop procedures for
safe shutdown in high
{lood crests



Table 3

Application of Specified System Modifications; Results of Velue- Impact Analyses for Specific Plants

Averted
Base dp(CDF) Averted Dose impact Onsite Velue- Impact
Var, p(CDF) w Var, (person-rem) (Gross) Costs ($/person-rem)
Plant o, (per r-yr) (per r-yr) Offaite Net Onsite {SxES) (S2E6) Gross Net
(1 2) 3 (%) 5 (6 (N (8 (8 (414]
Pt. Bapch 3 31384 1.2¢6-5 36 15 0.9¢9 0.26 2.8E4 1.4E4
s 1.5€-5 5 L] 0.2¢ 0.3% $.3e3 =0
furkey Pt. 3 2.36¢ -4 7.26-5% 535 a1 3.10 2.3 5.83 1.3¢3
2 1.32-5 99 15 a9 0.42 9.263 4. 363
St. tucie 3 7.64E-S 2.9€-S 100 37 0.60 1.05 1.05€4 =0
2 1.26-5 L2 15 0.052 0.44 1.263 =0
Ano 1 1h/2 1.79€-4 6.4E-5 84 Al 0.131 1.97 1.6E3 =0
Notes:
Column 2, Modificetions are as described In Section 3.
Colum & = Averted Onsite Dose - Insteiiation Dose.
Coluny 7 = Pregent Worth of Installetion Costs * Operation snd Msintenarnce Costs ¢ Replscement Power Costs During Installistion + Cost of Limited-
Scope PRA.
Colum 8 = Present Vorth of Replecement Power Costs + Loss of Investment ¢ Clesrup Costs.
Colum 9 = Col TsCol 5.
Column it (Col 7 - Col B)/(Col 6 + Cot $)



Table & Modifications Bssed on Limited Scope PRA, Gesuits of Value impact
Ansiyses for specific plants
Averted
plLory dp(CoF) Averted Dose impect Onsite value- ispact
Base w Var (person-rem) {Gross) Costs ($/person-rem)
Plant (per r-yr) (per r-yr) Offsite Net Dnsite {SxEh) (Sx£8) Gross Het
(85} ) (83 %) (43 %) (5] &) "
Pt. Beach 31364 2.7E-5% LA 3 .23 0.5¢9 1.5€4 5.6£3
Turkey Pt 2.36E -4 8.5¢-5 634 o8 4.0 2.75 6.363 1.TE3
St. Lucie 7.4E-5 L_1E-5 L1343 s1 0.65 1.49 & 563 =0
Ano 1 1794 6.4E-5 L. 7 0.131% 1.97 1.55¢3 =0
Quad Cities 1.97F-4 e.11E-5 2521 103 5.9¢ 2.1 2.4E3 1.2¢3
Cooper L.376-4 304 2295 278 2.3 4.58 1.184 6.9€3
C (elt.) 2.95¢-4 2248 an 3.19 &.42 T.GEDS =0
Notes:
Colum S = Averted Onsite Dose - Instalietion Dose
Cotum & = instalistion Costs + Dperstion snd Maintenance Costs + Replacement Power Costs During Instsiistion in 1985 Dollers
Column 7 = Present Worth cf Replacement Power Costs + Loss of Investment & Clearp Costs
Cotum B = Col 6/Col 4
Colum 9 = {Col & - Cot 7)/(Col S + Col &)

i L T
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% UNITED STATES
s @ = NUCLEAR REGULATORY COMMISSION
’ ? WASHINGTON D C 20555
;7

Bt July 27, 1990

MEMORANDUM FOR: Chairman Carr
Commissioner Rogers
Commissioner Curtiss
Commissioner Remick

FROM: William C. Parler
General Counse)
SUBJECT: BACKFIT CONSIDERATIONS OF PROPOSED IPEEE GENERIC LETTER

In SECY-90-192 (July 17, 1990), the Commission requested that OCC review a
backfit issue raised by the Nuclear Utility Backfitting and Reform Group
(NUBARG) in an April 13, 1990 letter from Nichols. §. Reynolds to Edward L.
Jordan. In that letter, NUBARG asserts that a 10 CFR 50.109 backfit analysis
should be performed for the IPEEE generic letter. We have reviewed that
letter, as well a June 20, 1990 letter from Mr. Reynolds to the Commission
presenting essentially the same arguments, the advance notice of proposed
rulemaking (ANPR) for the 1985 Backfit Rule (48 Fed. Reg. 44217, September 28,
1983), the propused rule (45 fed. Reg. 47034, November 30, 1984), the fina)
rule (50 Fed. Reg. 38097, September 20, 1985), and the NRC Manual Chapter 05]4
on the management of plant-specific backfitting. We disagree with NUBARG's
position that a 10 CFR 50.109 backfit analysis should be performed for the
TPEEE generic letter.

First, the IPEEE generic letter is not a "backfit" as that term is defined in
Section 50.109(a)(1) of the Backfit Rule. Backfits are defined in that
section as modifications or additions to any plant systems, structures and
components, design o design approvals, or plant procedures. The IPEEE
generic letter does not involve such modifications or additions to hardware,
design, or procedures. Therefore, the information request is not a *backfit,*
and a backfit analysis need not be prepared.

NUBARG, however, argues that because of the substantiai costs of the IPEEE!
and because the IPEEE would require reviews against criteria which may be more
stringent than a plant's current licensing basis, the IPEEE is more
appropriately characterized as a backfit and a backfit analysis should be

INUBARG also argues that a backfit analysis is necessary because
the NRC Staff’s estimates of the cost of perferming an IPEEE are not accurate,
citing the ACRS's concern about the accuracy of the Staff's estimate, and
presenting some evidence that the cost of the underlying IPE was
underestimated by the Staff in a previous analysis for the IPE. O0GC does not
see why a cost estimate performed pursuant to 50.54(f) 1s or need be any more
or Tess accurate than one performed pursuant to 50.109.

|
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performed. See June 20, 1930 letter, p. 1. In support of this position,
NUBARG quotes several passages from the statement of consideration (SOC) for
the final 1985 Backfit Rule’.

We do not agree with NUBARG's analysis. NUBARG's first point, that a 50.54(f)
information request constitutes a 10 CFR 50.109 backfit if the cost of
responding to the information request is high, 1s not supported by the history
of the 1985 rulemaking. In that rulemaking, 50.54(f) was amended to require
preparation of an evaluation demonstrating that the burden imposed by a
50.54(f) information request "is justified in view of the safety significance
of the safety issue being addressed.® When the amendment to 50.54(f) was
proposed, the Commission stated:

The proposed amendment of 50.54(f) is to assure that information
requests of licensees are not unduly burdensome. Accordingly,
each information request is justified in view of the potential
safety significance of the issue to be addressed. Amendment of
this section alsoc provides for management control and
accountability by requiring that staff evaluations be reviewed by
the Executive Director for Operations prior to issuance of the
request.

49 Fed. Reg. 47035. In the SOC accompanying the final rule, the Commission
expanded its discussion of the need for the amendment:

The proposed amendment of £0.54(f) ensures that except for
information sought to verify licensee compliance with the current
licensing basis for that facility, the reason or reasons for each
information request must be prepared prior to its {ssuance to
determine whether the request is for information already in the
possession of the applicant or licensee or instead will reguire
the institution of studies, procedures, or other extensive effort
to generate the necessary data to respond. If extensive effort is
reasonably anticipated, the request will be evaluated to determine
whether the burden imposed by the information request 1s Jjustified

‘In addition to adopting the text of Section $0.109, the 1985
rulemaking a1so adopted a revision to 50.54(f) which reguired preparation of
an “"evalua’ son" for each 50.54(f) information request which demonstrates that
the burden imposed by the information request 1s jJustified by the potential
safety significance of the issues addressed in the information request. The
1985 rule was overturned on appeal, 58¢ UCS v. NRC, 824 F.24. 103 (D.C.Cir.
1987); a slightly-modified rule was adopted in 1988, see 53 fed. Reg. 20603
(June 6, 1988). However, the 1985 amendment to 50.54(f) was not the subject
of the 1985 appeal, and was not modified in the 1988 rulemaking. Therefore,
this memorandum assumes the continuing vitality of the 1985 SOC's discussion
of 50.54(f).
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in view of the potential safety significance of the issue to be
addressed.

50 fed. Reg. 38102. Clearly, the Commission was well aware of the potential
burden that could be imposed by unreasonable 50.54(f) information requests.
The Commission could have addressed the problem by requiring that 50.109-type
backfit analyses be performed for 50.54(f) information requests, efther by
defining such requests as backfits (thereby requiring preparation of 10 CFR
50.108 backfit analyses unless otherwise exempted under 10 CFR 50.109(a)(4)),
or by incorporating the standards of 50.109(a)(3) and the factors that a
backfit analysis must address directly into 50.54(f). Significantly, the
Commission did not take either of these approaches and instead adopted the
recuirement for an evaluation balancing the burden of the information request
against the safety significance of the issue, even for 50.54(f) requests which
required "extensive effort." O0GC regards this as compelling evidence that the
Commission did not intend 10 CFR 50.109 backfit analyses to be a necessary
precondition to issuing 50.54(f) information requests, but instead intended
only that an evaluation be made showing whether the burden to imposed by the
information request was justified in view of the safety significance of the
issue being addressed.

That the 50.54(f) information request in the IPEEE generic letter would have
the effect of requiring some licensees to review their plants against criteria
more stringent than the licensces’ current licensing basis for their plants is
not significant, in OGC's view. The purview of 50.54(f) 1s broader than
simply the acquisition of information for the purpose of determining whether
the licensee's plant is in conformance with its licensing basis. 50.54(f)
also extends to acquiring information for the purpose of determining whether,
in light of new information and understanding; licenses should be modified,
suspended or revoked because previously accepted standards and requirements
are no longer sufficient to assure adequate protection, or that enhancements
to adequate protection are currently justified. Once the NRC requires that
such Ticenses be modified, suspended or revoked, there is a backfit and the
requirements of 50.109 come intc play. Since the IPEEE is an information
request, OGC does not regard it as a backfit.

NUBARG asserts that, as a practical matter, performance of the IPEEE {s Vikely
to result 1n backfits, and that the SOC accompanying the 1985 amendment to
50.54(f) indicates that 10 CFR 50.109 backfit analyses shou'd be prepared for
those 50.54(f) information requests which are Tikely to result in backfits.
OGC does not agree with NUBARG's reading of the final rule's SOC. It s our
view that when the passages quoted by NUBARG are considered in context, the
SOC does not clearly establish that a 10 CFR 50.109 backfit analysis should be
prepared for extensive {information requests which are Tikely to result in
backfits. The full discussion in the SOC states:

The proposed amendment of 50.54(f) ensures that except for
information sought to verify licensee compliance with the current
licensing basis for that facility, the reason or reasons for each
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information request must be prepared prior to its issuance to
determine whether the request is for information already in the
possessfon of the applicant of licensee or instead will require
the institution of studies, procedures, or other extensive effort
to generate the necessary data to respond. If extensive effort is
reasonably anticipated, the request will be evaluated to determine
whether the burden imposed by the information request 1s justified
in view of the potential safety significance of the issue to pe
addressed.

It should be noted that 50.54(f) does not by its terms apply to
the vreview of applications for licenses or amendments.
Consequently, {f the staff seeks information of the type routinely
sought as part of the standard procedures applicable to the review
of applicitions, no analysis will be necessary. If the request is
not part of routine licensing review and falls within the purview
of 50.109, however, a full analysis is most likely indicated.
Requests for information to determine compliance with existing
facility requirements or for fact-finding reviews, inspections and
investigations of accidents or incidents, however, usually are not
made pursuant to 50.54(f) nor are such requests normally
considered within the scope of the backfit rule. Amendment of
this section also provides for management control and
accountability for backfits by requiring that staff evaluations be
‘eviewed by the Executive Director for Operations or his designees
prior to the issuance of the request.

The amendment of 50.54(f) should be read as indicating a strong
concern on the part of the Commission that extensive information
requests be carefully scrutinized by staff management prior to
initiating such requests. The Commission recognizes that there
may be inilinces where it 1s not clear whether a backfit will
follow an iniormation request. Those cases should be resolved in
favor of amalysis. In short, staff management should develop an
internal review process to ensure that there is a rational basis
for all information requests, even where it 1s not clear that a
backfit will result.

50 Fed. Reg. 38102. OGC believes that the reference in the second paragraph
to "a full analysis® of an information request which is not part of a routine
Ticensing review but which {s within the *purview of 50.109,° 1s limited to
those few situations where a backfit (as defined 1n 50.109) 1s included with
the "information request®. By *within the purview of 50.109," we believe the
Commission meant, “otherwise subject to the Backfit Rule.*® Therefore, 0GC
does not believe that this passage offers support for NUBARG's contention that
10 CFR 50.109 backfit analyses must be prepared where backfits are 1ikely to
follow the 50.54(f) information request.



The third paragraph suggests that “where it is not clear whether a backfit
will follow an information request," such cases "should be resolved in favor
of analysis.® It is not clear whether the "analysis" being referred to is a
10 CFR 50.109 backfit analysis or a 50.54(f) evaluation. However, the next
sentence encourages NRC staff management to develop an "internal review
process” to ensure rationality of the information request, even when 1t is
"not clear” that a backfit will result. OGC does not read this language as
calling for 50.109 backfit analyses for all 50.54(f) information requests
Tikely to result in backfits. Rilher, the SOC is simply emphasizing the point
that 50.54(f) information reguests should be carefully scrutinized in a
regularized internal staff process to ensure that the burden of responding to
the request is justified whate 'er the outcome of the information request might
be. The "analysis® being referred to in this paragraph, then, is the "eval-
uation” under 50.54(f) - not tre 10 CFR 50.109 backfit analysis.

In sum, we do not agree with NUBARG that a 10 CFR 50.109 backfit analysis must
be prepared for 50.54(f) information requests such as the proposed IPEEE
generic letter which are likely to result in backfits. The evaluation
required by 50.54(f), 1f properly conducted and documented, should provide a
sufficient basis to determine whether the information request is warranted.
No change to the existing regulation or the language of the SOC is necessary
to roach this result¥. 'However, if the Commission believes that a 50.54(f)
evaluation is not sufficiently rigorous for the information gathering
activities associated with the IPEEE, then more can be done as a matter of

policy.
/s/
William C. Parler
General Counsel
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YA 50.34(f) evaluation was prepared for the proposed IPEEE generic
letter. See SECY-90-192, Enclosure 1, Appendix 5.



