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February 2, 1994

Dr. J. Ernest Wilkins, Jr., Chairman
Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Dear Dr. Wilkins:

SUBJECT: DRAFT COMMISSION PAPER, " POLICY AND TECHNICAL ISSUES ASSOCIATED WITH
THE REGULATORY TREATMENT OF NON-SAFETY SYSTEMS IN PASSIVE PLANT
DESIGNS"

This letter is in response to your letter to the Chairman of November 10,
1993, in which you commented on the staff's draft Commission paper concerning
the regulatory treatment of non-safety systems (RTNSS) for advanced light-
water reactors in which passive features will be used for the ultimate safety
protection of the plant.

Of the eight policy issues in the draft Commission paper, your letter
commented on three: (1) RTNSS itself; (2) the definition of passive failure;
and (3) the reliability assurance program. In the enclosure, the staff
responds in detail to your comments on each of the three policy issues.

As described in the enclosure, the staff shares many of the concerns raised
in your November 10, 1993, letter. The staff recognizes that the RTNSS
process proposed by the industry is just one step in the staff's review
process. The specific details t' implementation will have to be developed
when the staff reviews an indiviaual application for final design approval /
design certification.

The staff believes that its recommendations regarding the policy issues
associated with RTNSS will ensure that appropriate regulatory oversight is
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applied to important defense-in-depth systems in passive plant designs. |
Therei' ore, the staff will recommend that the Commission approve the staff's: ,

positions on these issues, modified as described in the enclosure. ;

Sincerely, j
Cddn W W '- I

;

& m S 13. Icy W
,

- James M. Taylor 3
Executive Director ,

for Operations i
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RESPONSE TO ACRS COMMENTS ON THE DRAFT SECY PAPER ON

THE REGULATORY TREATHEHLDf NON-SAFETY SYSTEMS (RTNSS)

A. Regulatory Treatment of Non-safety Systems:

1. ACRS Comment: The staff is still proposing the use of a "large release"
frequency of 1x10''/yr is a " safety goal guideline." Since a different
segment of the staff previously recomended abandoning this concept (we
think for good reason), it is disturbing to see it being resurrected here.
We believe the RTNSS process would be better served by use of a condi -
tional containment failure guideline.

Staff Response: Before the Comission's approval to terminate the
development of a large release definition, NRC and the ALWR Steering
Comittee agreed that the "large release frequency of lx10'' each reactor
year" safety goal guideline would be one of the screening criteria in the
RTNSS process for determination of risk-significant systems, structures,
and components (SSCs). Since the Comission has decided to forgo the
large release frequency as a safety goal implementation guideline, the
staff will work with the ALWR vendors to assess the need for any alterna- .

tive criterion. A conditional containment failure probability (CCFp),
such as recomended by the ACRS, will be considered. The staff notes that
the Comission has approved the use of a CCFP of 0.1 as a complement to
the deterministic containment performance goal, currently included as one
of the screening criteria for the RTNSS process.

The staff will add a paragraph after Item I.E as follows:

It should be noted that the large release frequency of less than
1.0E-6 each reactor-year specified in Item I.C as one of the
screening criteria was an agreement reached between the NRC and
the ALWR Steering Comittee and was proposed in the May 26, 1993,
EPRI submittal. Subsequently, the Commission has decided to
terminate the development of the definition of large release.
Therefore, the staff will work with the ALWR vendors to assess the
need for any alternative criterion. A CCFP of 0.1 was previously
approved by the Commission as a complement to the deterministic
containment performance goal.

'

2 ERLComment: We believe that the risk significance of the active systems
(as t!,eveloped from the baseline and focused probabilistic risk assessment
(PRA)) will be sensitive to the reliability values assumed in the PRAs for
the passive systems. We are concerned that there does not exist a-
sufficient data base to establish appropriate reliability values for use
in the proposed process.
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Staff Resonn n: We agree that the risk significance of the active systems
will be sensitive to the reliability values assumed in the PRAs for the
passive systems. The passive plant designers are required to provide the
justifications or bases for the reliability values used in the FRA. The
appropriateness of these reliability values and passive system modeling
will be carefully evaluated by the staff.

The staff is also concerned about the lack of a sufficient data base and
methods to establish appropriate values for passive system reliability.
Therefore, we have initiated research projects to address this concern.
For example, in response to an NRR request, RES has initiated a passive
safety system reliability program to identify the issues of most impor-
tance in assessing passive safety system reliability. As part of the RES
program, a workshop of experts will be convened to support the identifica-
tion of the issues of most importance in evaluating the reliability of'
passive safety systems, and assess the extent to which the planned
experimental programs will define the reliability of passive safety
systems.

3. ACRS Comment: We were told that the reliability / availability (R/A)
" missions" for the risk-significant active non-safety systems will, in
fact, be reliability values. The proposed process is vague about how the
review and regulatory audit processes can determine whether or not such
reliability " missions" will have been met in the design and maintained
during operation. We believe that the proposed review and audit process,
reliability assurance program, and implementation of the maintenance rule
will not provide assurance that such " missions" have been met.

Staff Resoonse: The R/A mission of a SSC function is a set of require-
ments related to performance, reliability, and availability for the SSC
function as defined by the focused PRA or deterministic analysis. 1

However, the staff review and regulatory audit processes are not intended
to determine whether or not the numerical value of the mission is met, but
to ensure that the supporting assumptions are realistic and achievable,
and to have reasonable assurance that the actual design, operation, and -

maintenance are consistent with those assumptions.

During the design certification review, the staff will evaluate the system
and component designs to assess their capability and reliability. This
will include evaluation of test data and other available data bases;
assessment of thermal-hydraulic uncertainties; review of system design
with respect to redundancy, diversity, testability, environmental qualifi-
cation, and inspection, test, analysis, and acceptance criteria (ITAAC);- ;

evaluation of the proposed technical specifications (TS); and evaluation
of the reliability assurance program (RAP).

During the COL application review, the staff will evaluate the system and
component designs added as a result of site-specific design or interface
requirements. This will include an evaluation similar to that performed
for the design certification and a review of the updated (site-specific)
PRA and PRA insights to assess any changes to risk-significant SSCs and
site-specific vulnerabilities that may require a change in the R/A missions.

|
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In the operational phase of a plant, compliance with the Maintenance Rule,
cperational RAP (0-RAP) and plant TS will be used to monitor and control
the performance and condition (including reliability and avai' ability) of
risk-significant SSCs. The 0-RAF is intended to monitor and evaluate the
performance and condition of risk significant SSCs against goals to gain
reasonable assurance that they are performing commensurate with PRA
assumptions. In cases where SSC performance does not meet goals, perfor-
mance is evaluated in the context of its impact upon risk by updating the
PRA with operational data to show that overall goals are met or by
correcting and monitoring the SSC performance such that it is consistent
with the goal.

Implementation of the Maintenance Rule following the guidance contained in
Regulatory Guide (RG) 1.160 will meet the requirements of the 0-RAP for
identifying degradation in SSC reliability or availability associated with
maintenance. SSCs which are risk-significant (i.e., those within t:1e
scope of 0-RAP) are given special treatment during implementation of the
Maintenance Rule. They may be either monitored against specific goals or
subject to preventive maintenance which assures acceptable performance and
requires root cause analysis and corrective action for failure to meet
performance criteria. Based upon industry guidance in NUMARC 93-01, which
is endorsed by RG 1.160, performance criteria for risk-significant SSCs
will include consideration of overall SSC availability. If a failure
occurs, the licensee will be required to determine whether or not it was
maintenance preventable. Where failures are determined to be maintenance
preventable, corrective actions and an evaluation of the effectiveness of
that action on subsequent performance must be taken. Where SSC failures
are caused by design deficiencies or operational errors, the quality
assurance requirements of 10 CFR 50 Appendix B require corrective actions ,

for safety-related SSCs.

Therefore, implementation of the Maintenance Rule consistent with RG 1.160
plus corrective actions for design or operational error-related failures
under Appendix B QA programs, would meet the requirements for 0-RAP for
risk-significant, safety-related SSCs. Corrective actions for design
errors or operational errors which degrade non-safety SSCs would require
corrective action pursuant to 0-KAP. Maintenance preventable failures for
the SSCs would be evaluated and corrected pursuant to the Maintenance
Rule. The only difference between Maintenance Rule implementation and r

0-RAP relates to treatment of risk-significant non-safety SSCs whose
failure is due to design or operational error.

Thus, the Maintenance Rule, 0-RAP and plant TS implementation will be
based on R/A missions or goals considering design information from the
certified design and COL application reviews.

4. ACRS Comment: The document calls for generating uncertainty distributions
for the PRA results. Since the only numerical goals mentioned were based
on mean values, it is not clear to us how the uncertainties are to be used i

by the staff.
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Staff Response- The mean estimates are used for the purpose of imple-.

menting the safety goal guidelines. However, use of the me.an estimates
does not eliminate the need to quantify and understand the important
uncertainties involved in the accident risk predictions. Such uncertain-
ties as thermal-hydraulic assumptions and the phenomenology of core-melt
progression, and fission product release and transport, arise because we
lack severe accident experience or knowledge of accident phenomenology as
well as data related to probability distributions. Therefore, it is
necessary to estimate the range of uncertainty surrounding probabilistic
estimates, and to identify by sensitivity studies those uncertainties most
important to the probabilistic estimates. This will help in judgment
about the degree of confidence to be given to the mean estimates and
assumptions.

For clarification, the sentence in the first paragraph on Page 5 of the
SECY paper that reads " Appropriate uncertainty distributions and mean
values must be used to determine the availability of passive systems and
the frequencies of core damage and large releases" will be modified as
follows:

Mean values must be used to determine the availability of passive
systems and the frequencies of core damage and large releases.
Appropriate uncertainty and sensitivity analyses should be used to
estimate the magnitude of potential variations in these parameters
and to identify significant contributors to these variations.

B. Definition of Passive Failure:

ACRS Comment: The draft Commission paper identifies certain passive
failures that could initiate accidents. Included are check valve fail-
ures, medium- or high-energy pipe failures, and valve stem or bonnet
failures. We note that valve stem or bonnet failures are included as
initiating failures for the passive plants. To the best of our knowledge,
the staff does not postulate such failures as current licensing practice
for evolutionary plants. If such a failure were postulated to occur in-
the outboard containment isolation valve for the reactor water cleanup.
system of the advanced boiling-water reactor, and the postulated single
active component failure results in a failure to close the inboard ,

containment isolation valve, the final result would be an unisolated loss-
of-coolant accident outside the primary containment.

Concerning check valves, we support the staff position to redefine check
valves (except for those whose proper function can be demonstrated and
documented) in the passive safety systems as active components subject to
single-failure consideration.

Staff Response: The consideration of the passive failures of valve stem
and bonnet as potential accident-initiating events was described in the
Commission paper SECY-77-439. The comment that the staff does not
postulate such failures as current licensing practice for evolutionary
plants is correct. For example, failures of certain outboard containment
isolation valves are not considered as initiating events because of

,
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special-design requ.rements for those portions of piping systems in the
cont.ainment penetration areas. Branch Technical Position (BTP) MEB 3-1
states that, for high-energy fluid system piping in containment penetra-
tion areas, breaks and cracks need not be postulated in those portions of
piping from containment wall to and including the inboard and outboard
isolation valves provided they meet the requirements of the ASME Code,
Section III, Subarticle NE-1120, and design requirements described in
BTP MEB 3-1. Also, failures of other valves are not explicitly analyzed
because their consequences are bounded by other initiating events, e.g.,
failures of the valves inside containment are bounded by LOCA analysis.
The same review requirements are applied to the passive advanced reactor
designs.

C. Reliability Assurance Program (Issue E in the draft Commission paper)

ACRS Comment: We are in substantial agreement with the staff proposal on
the RAP. It is noted that this program represents a significant commit-
ment of resources by the ALWR vendor and, even more, the COL applicant.
The use of modern risk assessment methods in identifying the systems,
structures, and components to be covered within this program, and hence
the use of these resources, is an important feature of the staff approach.
We continue to recommend that the RAP be integrated with implementation of
the maintenance rule.

Staff Response: The staff agrees with the ACRS recommendation that the
RAP be integrated with implementation of the maintenance rule.

Development of a plant-specific RAP and a program for maintenance rule
implementation is a COL action item which will be reviewed by the staff at
the time of a license application. Consistency and. integration of these
programs will be a consideration in the staff review.

I
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November 10, 1993

The Honorable'Ivan Selin
Chairman
U.S. Nuclear Regulatory Commission '

Washington, D.C.- 20555

Dear Chairman Selin:

SUBJECT: DRAFT COMMISSION PAPER, " POLICY.AND TECHNICAL. ISSUES
ASSOCIATED WITH THE REGULATORY TREATMENT OF:NON-SAFETY
SYSTEMS IN PASSIVE PLANT DESIGNS"

During the 403rd meeting of the Advisory Committee on Reactor-
Safeguards, November 4 - 6 ,. 1993, we reviewed the NRC ' staff's
positions and recommendations in the subject draft commission
paper, which reflects changes resulting from public comments on an
earlier draft. We reviewed this earlier draft.during our 400th
meeting,- August 5-6, 1993. Also, our Subcommittee on Improved
Light . Water Reactors reviewed this matter during a meeting on -~

August 4, 1993. During this review, we had ; the benefit of
discussions with representatives of the .NRC staff and .EPRI. We'
also had the benefit of the documents. referenced.-

The basic issue under review is that. passive plant designs rely on.
. passive-- safety systems to meet the ' regulatory requirements, but;
also include-active non-safety systems as a first line of' defense
=to reduce challenges to the passive safety systems in the. event of-~

transients or plant upsets.' As this. represents a departure from
the current licensing approach, the . draf t commission ' paper is-
intended to develop regulatory and review guidance for the AP600
and SBWR certification submittals.

In the draft commission. paper, the staff identified eight issues'
that pertain to the - regulatory treatment of non-safety systems-
'(RTNSS) for passive LWRs. We are.in general' agreement with the
staff's positions and recommendations!for resolving these issues',
' but . have the following specific comments' on three particular-
issues.

/ >JI g t$ too --- o ns'so,<
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The Honorable Ivan Selin 2 November 10, 1993

A. Regulatory Treatment of Non-Safety Systems

This specific issue has the same name as the general subject
because it addresses an overall process for resolving the
various issues. The overall process proposed by the staff.
would make innovative use of PRA to determine the risk
significance of active non-safety systems with respect to
meeting the ancillary safety goal on core-melt frequency, and
a large release goal not fully defined. . Reliability / avail-
ability " missions" for the active non-safety systems would be
developed and regulatory oversight procedures applied that
would depend on the assessed risk significance.

In general, we think the proposed RTNSS process is a bold and
positive step in the direction of risk-based regulation. We
recommend that the Commission approve this general process,
and we encourage the staff to proceed with further develop-
ment, to address some of our specific concerns, and to begin
the implementation of the process. Our specific concerns are
as follows:

1. The staff is still proposing the use of a "large release"
frequency of 1x10-'/yr as a " safety goal guideline."
Since a different segment of the staff previously
recommended abandoning this concept (we think for good
reason), it is disturbing to see it being resurrected
here. We believe the RTNSS process would be better
served by use of a conditional containment failure
guideline.

2. We believe that the risk significance of the active
systems (as developed from the baseline and focused PRA)
will be sensitive to the reliability values assumed in
the PRAs for the passive systems. We are concerned that
there does not exist a sufficient data base to establish J

appropriate reliability values for use'in th'e proposed
process.

3. We were told that the reliability / availability " missions"
for the risk-significant active non-safety systems will,
in fact, be reliability values. The proposed process is !vague about how the review and regulatory audit processes '

can determine whether or not such reliability " missions"
will have been met in the design and maintained during
operation. We believe that the proposed review and audit i

processes, reliability assurance program, and implementa- |
tion of the Maintenance Rule will not provide assurance
that such " missions" have been met.

)
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The Honorable Ivan Selin 3 November 10, 1993*

4. The document calls for generating uncertainty distribu-
tions for the PRA results. Since the only numericalr

goals mentioned were based on mean values, it is not
clear to us how the uncertainties are to be used by the
staff.

B. Definition of Passive Failure

The draft Commission paper identifies certain passive failurec
that could initiate accidents. Included are check valve
failures, medium- or high-energy pipe failures, and valve stem
or bonnet failures. We note that valve stem or bonnet
failures are included as initiating failures for the passive
plants. To the best of our knowledge, the staff does not
postulate such failures as current. licensing practice for
evolutionary plants. If such a failure were postulated to
occur in the outboard containment isolation valve for the
reactor water cleanup system of the Advanced Boiling Water
Reactor, and the postulated single active component failure

_

results in a failure to close the inboard containment isola-
tion valve, the final result would be an unisolated loss-of-
coolant accident outside of the primary containment.

Concerning check valves, we support the staff position to
redefine check valves (except for those whose proper function
can be demonstrated and documented) in the passive safety
systems as active components subject to the single failure
consideration.

C. Reliability Assurance Program
(Issue E in the draft Commission Paper)

We are in substantial agreement with the staff proposal on the
reliability assurance program (RAP). It is noted that this
program represents a significant commitment of resources by
the ALWR vendor and, even more, the COL applicant. The use of
modern risk assessment methods in identifying the systems,
structures, and components to be covered within this' program,
and hence the use of these resources, is an important' feature.
of the staff approach. We continue to recommend that the RAP
be integrated with implementation of the Maintenance Rule.

,

'

sincerely,

f

war k .
,

~
J. Ernest Wilki s, Jr. !
Chairman
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