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CERTIFIED
MINUTES OF THE 474TH MEETING OF THE

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
JULY 12-14, 2000

ROCKVILLE, MARYLAND

The 474th meeting of the Advisory Committee on Reactor Safeguards (ACRS) was held
in Conference Room 2B3, Two White Flint North Building, Rockville, Maryland, on July
12-14, 2000. Notice of this meeting was published in the Federal Register on June 26,
2000 (65 FR 39445) (Appendix I).  The purpose of this meeting was to discuss and take
appropriate action on the items listed in the meeting schedule and outline (Appendix II). 
The meeting was open to public attendance.  There were no written statements or
requests for time to make oral statements from members of the public regarding the
meeting.

A transcript of selected portions of the meeting was kept and is available in the NRC
Public Document Room at the Gelman Building, 2120 L Street, N.W., Washington, D.C. 
[Copies of the transcript are available for purchase from Ann Riley & Associates, Ltd.,
1025  Connecticut Avenue, N.W., Suite 1014, Washington, D.C. 20036, and on the
ACRS/ACNW Web page at (www.NRC.gov/ACRS/ACNW).]

ATTENDEES

ACRS Members:  Dr. Dana A. Powers (Chairman), Dr. George Apostolakis (Vice
Chairman), Mr. John Barton, Dr. Mario V. Bonaca, Dr. Thomas S. Kress, Dr. William J.
Shack, Dr. Robert L. Seale, Mr. John D. Sieber, Dr. Robert E.  Uhrig, and Dr. Graham
B. Wallis.  For a list of other attendees, see Appendix III.

I. Chairman’s Report (Open)

[Note:  Dr. John T. Larkins was the Designated Federal Official for this portion of
the meeting.]

Dr. Dana A. Powers, Committee Chairman, convened the meeting at 8:30 a.m.
and reviewed the schedule for the meeting.  He summarized the agenda topics for
this meeting and discussed the administrative items for consideration by the full
Committee. 
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II. Activities Associated With Risk-Informing 10 CFR Part 50 (Open)

[Note:  Mr. Michael T. Markley was the Designated Federal Official for this portion
of the meeting.]

Dr. William Shack, cognizant ACRS member for this issue, introduced this topic to
the Committee.  He stated that the purpose of this meeting was to discuss
proposed risk-informed revisions to 10 CFR Part 50, including staff plans for
reconciling public comments on the advance notice of proposed rulemaking
(ANPR) (10 CFR 50.69 and Appendix T), a proposed revision to 10 CFR 50.44
concerning combustible gas control systems, and issues and priorities in the
Nuclear Energy Institute’s (NEI’s) letter dated January 19, 2000.  He noted that
the Committee would meet again in September 2000 to discuss the staff’s draft
Commission papers concerning the reconciliation of public comments on the ANPR
and staff plans to revise its framework (SECY-00-0086) for risk-informing the
technical requirements of 10 CFR Part 50.  He also noted that the ACRS
Subcommittee on Reliability and Probabilistic Risk Assessment met on June 28-29
and July 11, 2000, to discuss these matters. 

NRC Staff Presentation

Mr. Joe Williams led the staff’s discussion of 10 CFR 50.69 and Appendix T
(Option 2) and associated public comments on the ANPR.  Messrs. Thomas
Bergman, Timothy Reed, Mohammed Shuaibi, and Michael Cheok, NRR, provided
supporting discussion.  Ms. Cynthia Carpenter, NRR, also participated.  Mr.
Thomas King and Ms. Mary Drouin, RES, led the discussion on the proposed
revision to 10 CFR 50.44 and the NEI letter dated January 19, 2000.  Significant
points made during the presentation include the following:

! Public comments were in general agreement with the approach proposed in
the ANPR, particularly with respect to the staff’s plans for a phased
approach.  Some public comments suggested that the approach be
optional and not mandatory, allow for performance-based methods for
meeting the requirements, and allow for selective implementation.  Some
public comments also suggested that the backfit rule be applied if the rule
proposes to impose any new requirements.

! Some public comments suggested that Appendix T is too detailed,
prescriptive, and burdensome.  Some comments suggested that the NRC
not endorse consensus standards as the “only” method for meeting
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probabilistic risk assessment (PRA) quality expectations and suggested
that the NEI peer review certification process described in NEI 00-02 also
be considered as a means of meeting NRC criteria for risk-informed
decisionmaking.

! In general, the industry and the staff are in close agreement on the
categorization of structures, systems, and components (SSCs).  However,
the staff and the industry differ in their views on the regulatory treatment of
SSCs.

! The staff is continuing its discussion with industry representatives to identify
candidate plants to serve as pilots to test the proposed ANPR and
associated guidance.  

! The staff is revising its proposed framework (SECY-00-0086) and
proposed revision to 10 CFR 50.44.  The proposed framework is based on
prevention and mitigation strategies and defense-in-depth tactics derived
from the reactor safety cornerstone of the revised reactor oversight
process.  The proposed framework addresses issues related to both
design basis events and severe accidents.

! The staff plans to use the proposed framework (Option 3) to evaluate all
initiatives related to revising the requirements of 10 CFR Part 50, including
issues and priorities proposed in the NEI letter dated January 19, 2000. 
The staff plans to develop quantitative guidelines to screen regulatory and
technical requirements but does not plan to develop a quantitative definition
for adequate protection.  The staff plans to present the issues of selective
implementation and application of the backfit rule in its draft Commission
paper on this matter.

! The staff agrees with the industry on most proposed changes to 10 CFR
50.44.  However, the staff plans to recommend that implementation not be
selective and suggested that some risk enhancements may be needed for
certain plants in order to allow for regulatory relaxation in certain areas.

! The staff requested to meet with the Committee during the ACRS meeting
on August 30-September 1, 2000, to discuss the staff’s draft Commission
papers  (Options 2 and 3) on these matters.
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Industry Presentation

Mr. Adrian Heymer of NEI gave a brief presentation to the Committee.  Significant
points raised during the presentation include the following:

! An industry guideline endorsed by the NRC or an NRC regulatory guide is a
more appropriate approach than the proposed Appendix T related to
Option 2.

 
! NEI supports voluntary, selective implementation.  Reasonable assurance

can be demonstrated through the Maintenance Rule.

! NEI does not support new regulatory requirements for SSCs that are risk
significant but not safety related (Category 2).  NEI would, however,
support enhanced reporting guidelines.

! NEI views the Option 2 approach as being risk informed, while Option 3 is
largely risk based in its proposed use of quantitative measures.  Option 3
ignores emergency preparedness and other compensatory measures.  The
industry is concerned that Option 3 risk criteria will be used as a
quantitative measure for adequate protection.  

Concerned Citizen Presentation

Mr. Bob Christie of Performance Technology, Inc., gave a presentation concerning
his petition for rulemaking on 10 CFR 50.44 concerning combustible gas control
systems.  Significant points made during the presentation include the following:

! The staff’s proposed Option 3 framework described in SECY-00-0086 is
not needed.  The staff should take action on the proposed rulemaking on
10 CFR 50.44 independent of the Option 3 initiative.  The NEI Task Zero
initiative demonstrated that removal of combustible gas control systems is
a risk-positive change.

! New regulatory requirements and safety enhancements should be required
to pass the backfit rule.

! Mr. Christie disagrees with the assertion by representatives of Public
Citizen that regulations eliminated or reduced for the purpose of burden
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reduction should undergo similar analysis to that of the backfit rule.  He
disputes Public Citizen’s contention that any reduction in regulations is a
reduction in safety because meeting the current body of regulations
constitutes adequate protection.

Dr. Wallis questioned what was meant by limited NRC review.  The staff stated
that it hopes to develop templates to guide licensees in the categorization and
treatment of SSCs.  Thus, licensees would be able to anticipate the level of NRC
review needed for various types of requests.  The staff also noted that the backfit
rule would not allow the staff to impose new requirements unless there was a
substantial safety benefit.

Dr. Apostolakis questioned the staff’s perspective on NEI’s comment that
Appendix T may be more effective as a regulatory guide.  The staff stated that
there may be some merit to moving a certain level of detail in the proposed
regulation to a regulatory guide.

Dr. Powers noted that the PRA certification process has a time-related
obsolescence and questioned what the staff plans to do to ensure that the
process remains valid.  Similarly, he questioned what the staff plans to do to
address potential variances for owners group certifications that were completed
before issuance of NEI 00-02.  The staff stated that the pilots should provide
some insights on the level of concern, variability in the scope and detail of PRAs,
and the effort needed to address this issue.

Dr. Kress questioned the lack of discussion of uncertainties in the proposed
Option 3 framework.  Dr. Apostolakis suggested that the staff develop guidance
to require increased management attention based on the basis of the dominant
contributors to risk and the distribution of uncertainty.  Dr. Powers noted that it
was widely agreed that one accident sequence (e.g., low-power and shutdown
risk) should not dominate the available risk margin.  The staff acknowledged these
concerns and highlighted its schedule for reporting to the Commission on these
and related matters.

Conclusion

The Committee issued a report to Chairman Meserve dated July 20, 2000,
concerning issues and priorities in the NEI letter dated January 19, 2000.  The
Committee decided to continue its review of matters related to 10 CFR Part 50
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during the meeting on August 30-September 1, 2000, when the staff’s draft
Commission papers are expected to be available.

III. Assessment of the Quality of the Probabilistic Risk Assessments

[Mrs. Maggalean W. Weston was the Designated Federal Official for this portion
of the meeting.]

Dr. George Apostolakis, Chairman of the ACRS Subcommittee on Probabilistic
Risk Assessment, introduced this topic to the committee.  He clarified that this
was the assessment of the quality of PRA in the absence of the approval of the
American Society of Mechanical Engineers (ASME) standards and the industry
certification process. 

NRC Staff Presentations

The presentation on PRA quality was made by Ms. Mary Drouin, RES.  Mr.
Gareth Parry, NRR, also participated.  Ms. Drouin stated that the Commission
paper to be discussed was currently being revised and that the Committee did not
have the latest version of the paper.  Thus, the discussion that ensued was more
general and related to the information contained in the version of the Commission
paper before the Committee.  The Committee suggested that the discussion and
examples of PRA quality and risk informed regulation be put in the beginning of the
document in order to make the document easier to understand.  Much of the
discussion dealt with the definition of quality as it relates to PRA versus using the
decisionmaking process and the soundness of that process to determine the
quality of the PRA.  If the reliance on the PRA results will vary on the basis of the
scope, level of detail, and so on, the quality of the PRA will be judged in the
context of the soundness of the decisionmaking process.  There was also
discussion of the possible duplication of effort given the development of PRA
standards by ASME and the National Fire Protection Association.  The staff
indicated that this effort on PRA Quality would provide some structure to the
review of the standards.

The Committee will review the revised version of the Commission paper when it is
completed.
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Conclusion

The ACRS Executive Director issued a memorandum dated July 20,  2000, to the
NRC Executive Director for Operations indicating that the Committee will review
and provide comments on the final version of the Commission paper.

IV. Proposed Final ASME Standard for PRA Quality

[Note:  Mr. Michael T. Markley was the Designated Federal Official for this portion
of the meeting.]

Dr. Apostolakis, Chairman of the ACRS Subcommittee on Reliability and PRA,
introduced the topic to the Committee.  He stated that the purpose of this meeting
was to discuss the proposed final standard for PRA for nuclear power plant
applications and an associated White Paper dated June 13, 2000.  He noted that
the ACRS Subcommittee on Reliability and Probabilistic Risk Assessment met on
June 28, 2000, with representatives of the ASME Committee on Nuclear Risk
Management (CNRM) to discuss the draft #12 version of the standard. 

ASME Presentation

Mr. Gerry Eisenberg, Director of ASME Nuclear Standards, introduced the
meeting participants.  Mr. Sid Bernsen, Chairman of the ASME CNRM, led the
ASME presentation and summarized the major changes from draft #10, use of
feedback from public meetings and professional peer reviews, and the relationship
of the industry process for certifying PRAs described in NEI 00-02.  Mr. Karl
Fleming of the ASME Project Team presented draft #12 technical requirements
and addressed ACRS member’s comments from the Subcommittee meeting on
June 28, 2000.  Significant points made during the presentation include the
following:

! Major public comments on the draft #10 version were that the standard (1)
was too prescriptive, (2)  needs to recognize that the primary use will be
with existing PRAs, and (3) needs closer alignment to industry peer review
and certification processes.  CNRM removed most restrictive statements
such as “shall” and “should” from the document.  CNRM also modified the
standard to clarify applicability of existing PRA attributes and the linkage to
industry certification processes.
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! The ASME standard uses published definitions rather than those
customized for particular purposes.  The proposed ASME standard serves
as an industrial guide which and not designed for the specific purpose of
meeting NRC regulatory requirements. 

! The proposed standard utilizes three categories of PRA for decisionmaking
purposes:

S Category 1: relies primarily on deterministic analysis supplemented
with risk insights

S Category 2: relies on a “balanced” set of PRA insights and
deterministic analyses

S Category 3: relies primarily on PRA insights supplemented with
little deterministic analyses

! The PRA needed for the three categories will be differentiated on the basis
of safety significance as measured by core damage frequency and large,
early release frequency.  Safety significance will also be differentiated on
the basis of the dominant accident sequences and contributors, and
prioritization and ranking of SSCs.

! The proposed standard is a consensus document that has not yet been
approved by the at-large ASME membership.  After considering additional
feedback and insights from the ACRS and its members, as well as other
interested parties, CNRM will propose a revised version for consideration
and final approval by ASME.  Ultimately, ASME hopes to have the subject
standard endorsed by the American National Standards Institute.

Dr. Kress questioned why there was no element on common-cause failures. 
ASME representatives stated that the standard has a lot of detailed guidance on
this issue but noted that it did not collectively rise to the level of an “element.”  

Dr. Wallis questioned the degree to which the standard will verify that PRAs are
realistic in their representations of plant risk.  He suggested that realism will be a
key point of debate in arguments provided by critics of PRA quality.  Dr. Seale
stated that the issue of realism is “bimodal.”  He reiterated Dr. Apostolakis’s
comments regarding human performance whereby some individuals will perform
better than our PRA and human reliability analysis predict, while less well-trained
personnel will not perform as well as expected.  ASME representatives stated
that realism does not become an issue until Category 2.
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Dr. Powers questioned the option for licensees to perform “supplementary
analyses” in lieu of “meeting the Standard.”  He suggested that this option could
result in most analyses being supplementary rather than in the PRA.  Drs. Powers
and Apostolakis suggested that the standard be modified to clarify the
circumstances in which supplemental analyses would be appropriate and how the
scope and level of detail in the PRA should be enhanced.  ASME representatives
agreed to consider revising the guidance on this matter.

Drs. Apostolakis and Bonaca reiterated comments expressed during the
Subcommittee meeting concerning the regulatory applications cited in Section 1.5,
“Application Categories.”  In particular, they noted that the guidance can be
misleading and should be deleted.  ASME representatives agreed to revise
Section 1.5 to address these concerns.

Conclusion

The Committee provided a letter to the Executive Director for Operations (EDO)
on this matter dated July 20, 2000.

V. Annual Report to the Commission on the NRC Safety Research Program

Dr. Dana Powers proposed a concept for the ACRS (year 2001) report to the
Commission on the NRC research programs.  He stated that the report must
define the longer term research programs and the NRC should implement the
following:

! have a firm technical basis for regulations

! stabilize risk-informed regulation, including the new oversight process

! promote greater efficiency in staff reviews of monitoring and processing
license amendment requests

! regulate fewer aging plants operating at higher power with longer life and
more onsite fuel storage

The Committee discussed the type of research the NRC should be performing
now to sustain and improve the initiative for risk-informed regulation.  Examples of
these research programs could be the PRA methods and capabilities; human
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reliability; and other ancillary and support research, such as thermal-hydraulics,
corrosion, and severe accidents. 

The Committee members discussed the format and content of the ACRS 2001
report and indicated that the focus of the report should be on the NRC “mission
needs.” This concept was also proposed to the RES representatives and will be
conducted in consultation and cooperation with RES. 

Conclusion

The Committee will continue its discussion and preparation of the ACRS 2001
report to the Commission on the NRC research programs during the ACRS
meeting on August 30- September 1, 2000.

VI. Executive Session (Open)

[Note:  Dr. John T. Larkins was the Designated Federal Official for this portion of
the meeting.]

A. Reconciliation of ACRS Comments and Recommendations

[Note:  Mr. Sam Duraiswamy was the Designated Federal Official for this portion
of the meeting.]

• The Committee discussed the response from the NRC EDO dated June 28,
2000, on the ACRS comments and recommendations included in the ACRS
report dated May 23, 2000, concerning SECY-00-0053, “NRC Program on
Human Performance in Nuclear Power Plant Safety.”

The Committee was satisfied with the EDO’s response and would like the
opportunity to review the products of the activities identified therein.

• The Committee discussed the response from the EDO dated May 12,
2000, on ACRS comments and recommendations included in its report
dated April 17, 2000, concerning proposed revisions to the Commission’s
Reactor Safety Goal Policy Statement.  The Committee was satisfied with
the EDO’s response to this matter.  The EDO had transmitted the
Committee’s comments to the Commission for its consideration pursuant to
its pending decision on the staff’s proposed revisions.
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The Commission, in a staff requirements memorandum dated June 27,
2000, indicated that it did not choose to accept the Committee’s advice on
this matter.

B. Report on the Meeting of the Planning and Procedures Subcommittee
(Open)

The Committee heard a report from Dr. Powers and the Executive Director
of the ACRS, on the Planning and Procedures Subcommittee meeting held
on July 11, 2000.  The following items were discussed:

— Review of the Member Assignments and Priorities for ACRS
Reports and Letters for the July ACRS Meeting 

Member assignments and priorities for ACRS reports and letters for the
July ACRS meeting were discussed.  Also, reports and letters that will
benefit from additional consideration at future ACRS meetings were
discussed. 

— Anticipated Workload for ACRS Members 

The anticipated workload of the ACRS members through October 2000
was discussed.  The objectives were as follows:  

• Review the reasons for the scheduling of each activity and the
expected work product and make changes, as appropriate

• Manage the members’ workload for these meetings

• Plan and schedule topical and emerging issues items for ACRS
discussion.

— Meeting With the NRC Commissioners 

The ACRS is scheduled to meet with the NRC Commissioners between
9:30 and 11:30 a.m. on Thursday, October 5, 2000, in the Commissioners’
Conference Room, One White Flint North.  The proposed agenda included
the following:
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• Risk-Informed Regulation, including the NEI letter of January 19,
2000

• Status report on ACRS activities associated with license renewal
• Nuclear Power Plant Spent Fuel Pool Safety
• Requirements for Best-Estimate Thermal-Hydraulic Codes

— Proposed Assignment and Guidance for Reviewing License Renewal
Guidance Documents 

The staff is preparing a Standard Review Plan, the Generic Aging Lessons
Learned (GALL) Report, and a regulatory guide associated with license
renewal.  The Committee needs to complete its review of these documents
in November 2000.  Dr. Bonaca, Chairman of the Plant License Renewal
Subcommittee, has proposed assignments for the members for reviewing
these documents.  These assignments were discussed and approved by
the Committee during the June ACRS meeting.   

During the June meeting, the Committee also discussed and commented on
the “high-level” issues and guidance for use by the members in reviewing
these documents.  The Committee suggested that Dr. Bonaca revise the
guidance incorporating the Committee’s comments and submit it to the
Planning and Procedures Subcommittee for discussion during the meeting
on July 11, 2000.

— Visit to Region III and the Davis-Besse Nuclear Power Plant

The ACRS Subcommittees on Plant Operations and on Fire Protection
visited the Davis-Besse Nuclear Power Plant and the NRC Region III office
on June 13 — 14, 2000.  During this visit, they met with representatives of
the Toledo Edison Company and NRC Region III personnel to discuss
items related to plant operations and fire protection.

— NEI Fire Protection Conference 

NEI held a fire protection conference on June 5-7, 2000, in Philadelphia,
Pennsylvania.  Dr. Powers attended this conference on June 5 and Mr.
Singh attended on June 5-6, 2000.
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— Differing Professional Opinion Associated With The Steam
Generator Tube Rupture 

(CLOSED -- TO BE DISCUSSED IN OCTOBER)

The NRC’s EDO requested the ACRS members to review the technical
issues involved in a differing professional opinion related to steam
generator tube rupture.  This matter was discussed and it was
recommended that the Committee consider supporting the staff by
providing a review of the technical issues and the proposed resolution of
those issues.  

— ACRS Technical Exchange with Reaktorsicherheitskommission
(Germany)  

The Reaktorsicherheitskommission (RSK) had requested that the ACRS
inform it as to whether the Committee plans to visit Germany in September
or October 2000 for a technical exchange.  The ACRS Executive Director
informed RSK on June 29, 2000, that the ACRS would contact RSK in the
future about planning a meeting.

— New Member Solicitation

The Commission approved a draft Federal Register notice and press
release to solicit applications for two new ACRS members to fill a current
and a future vacancy.  The consensus was to find individuals with materials
and structural engineering expertise and PRA expertise as applied to
nuclear safety issues.

— Member Issues 

• The members plan to visit the San Onofre plant and the NRC Region
IV office during 2001.  Dr. Apostolakis suggested that the
Committee consider scheduling this visit in January 2001 along with
the annual ACRS retreat.

• Dr. Bonaca suggested that the ACRS staff keep the members
informed of significant issues associated with operating plants in a
timely manner.
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C. Future Meeting Agenda  

Appendix IV summarizes the proposed items endorsed by the Committee
for the 475th ACRS meeting on August 29-September 1, 2000.  

The 474th ACRS meeting was adjourned at 11:40 a.m. on July 14, 2000.


































