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During its 560 meeting, March 5-7, 2009, the Advisory Committee on Reactor Safeguards
(ACRS) discussed several matters and completed the following report, letters, and memoranda:

REPORT
Report to Dale E. Klein, Chairman, NRC, from Mario V. Bonaca, Chairman, ACRS:

o Draft Final Regulatory Guide 5.71, “Cyber Security Programs For Nuclear Facilities,”
dated March 19, 2009

LETTERS

Letters to R. W. Borchardt, Executive Director for Operations, NRC, from Mario V. Bonaca,
Chairman, ACRS:

o Draft Final Rule 10 CFR 50.61a, “Alternate Fracture Toughness Requirements for
Protection Against Pressurized Thermal Shock Events,” dated March 13, 2009

¢ Draft Final Regulatory Guide 5.73, “Fatigue Management for Nuclear Power Plant
Personnel,” dated March 19, 2009

e Crediting Containment Overpressure in Meeting the Net Positive Suction Head Required
to Demonstrate that the Safety Systems can Mitigate the Accidents as Designed, dated
March 18, 2009

MEMORANDA

Memoranda to R. W. Borchardt, Executive Director for Operations, NRC, from Edwin M.
Hackett, Executive Director, ACRS:

¢ Draft Final Revision 3 to Regulatory Guide 10.4, dated March 12, 2009
e Proposed Revision to Regulatory Guide 1.141 (DG-1213), dated March 12, 2009

o Proposed Revisions to Regulatory Guide 1.205 (DG-1218) and Standard Review Plan
Section 9.5.1.2, dated March 12, 2009



MINUTES OF THE 560™ MEETING OF THE
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

ROCKVILLE, MARYLAND

The 560th meeting of the Advisory Committee on Reactor Safeguards (ACRS) was held in
Conference Room 2B3, Two White Flint North Building, Rockville, Maryland, on March 5-7,
2009. Notice of this meeting was published in the Federal Register on February 19, 2009 (72
FR 7707-7709). The purpose of this meeting was to discuss and take appropriate action on the
items listed in the meeting agenda. The meeting was open to public attendance.

A transcript of selected portions of the meeting is available in the NRC's Public Document Room
at One White Flint North, Room 1F-19, 11555 Rockville Pike, Rockville, Maryland. Copies of
the transcript are available for purchase from Neal R. Gross and Co., Inc., 1323 Rhode Island
Avenue, NW, Washington, DC 20005. Transcripts are also available at no cost to download
from, or review on, the Internet at http://www.nrc.gov/ACRS/ACNW.

ATTENDEES

ACRS Members: Dr. Mario Bonaca (Chairman), Dr. Said Abdel-Khalik (Vice-Chairman), Mr. J.
Sam Armijo (Member-at-Large), Dr. George E. Apostolakis, Dr. Sanjoy Banerjee, Dr. Dennis
Bley, Mr. Charles Brown, Dr. Michael Corradini, Mr. Otto L. Maynard, Dr. Dana A. Powers, Mr.
Harold Ray, Dr. Michael Ryan, Dr. William Shack, Mr. John Sieber, and Mr. John Stetkar. Other
attendees can be found at the sign-in sheets in Appendix IIl.

l. Chairman's Report (Open)

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

Dr. Mario Bonaca, Committee Chairman, convened the meeting at 8:30 a.m. In his opening
remarks he announced that the meeting was being conducted in accordance with the provisions
of the Federal Advisory Committee Act. He reviewed the agenda items for discussion and
noted that no written comments or requests for time to make oral statements from members of
the public had been received. Dr. Bonaca also noted that a transcript of the open portions of
the meeting was being kept and speakers were requested to identify themselves and speak with
clarity and volume.



1. Draft Final Requlatory Guide 5.71 (formerly DG-5022), “Cyber Security Programs for
Nuclear Facilities”

[Note: Mrs. Christina Antonescu was the Designated Federal Official for this portion of the
meeting.]

The Committee met with representatives of the NRC staff to discuss the Draft Final Regulatory
Guide (RG) 5.71, “Cyber Security Programs for Nuclear Facilities,” and NRC staff’s resolution of
stakeholders’ comments. 10 CFR 73.54 establishes performance-based requirements to ensure
that the functions of critical systems and critical digital assets are protected from cyber attack
using a graded approach. RG 5.71 conveys NRC staff positions for developing a program that
provides an effective protection mechanism against cyber attacks. It also provides NRC staff
positions regarding the minimum set of elements needed within a program to protect a facility,
the networks within it, the plant systems, the digital assets that implement system functions, and
operating systems and applications within those digital assets that accomplish the functions to
be protected. A generic cyber security plan template, NEI-08-09, is also being jointly-developed
between staff and industry for later consideration as a reference in RG 5.71.

The Committee issued a report to the NRC Chairman, dated March 19, 2009, recommending
that RG 5.71 not be published until it is revised to: (i) provide a reference Digital I&C (DI&C)
computer, communication, and network security framework that identifies assets, associated
plant functions, vulnerabilities, and interaction and access pathways; (ii) include examples and
more specific guidance on how the stated requirements can be met; (iii) ensure that the
guidance distinguishes between DI&C system and non-real-time information technology system
architectures; and (iv) address the issues of threat assessment, dependency analysis, and the
use of probabilistic risk assessment (PRA).

1", Draft Final Revisions to 10 CFR 50.61, “Fracture Toughness Requirements for
Protection Against Pressurized Thermal Shock Events”

[Note: Mr. Christopher Brown was the Designated Federal Office for this portion of the
meeting.]

The Committee met with representatives of the NRC staff to discuss Draft Final rule

10 CFR 50.61a, “Alternative Fracture Toughness Requirements for Protection Against
Pressurized Thermal Shock Events.” The discussion on the technical basis of the rule centered
on the studies used to show that the rule was generally applicable across the entire fleet of
pressurized water reactors (PWRs). The screening limits in the proposed rule were developed
through detailed studies of three PWRs: Beaver Valley, Oconee, and Palisades. The
generalization studies then considered five additional plants in order to infer the broader
applicability of the rule. The events that offered the most challenge to vessel were found to be
driven by factors that are similar across the fleet.



The main features of 10 CFR 50.61a include: limitations on applicability; less restrictive
screening criteria; evaluation of plant-specific flaw distributions; and implementation of new
embrittlement models and surveillance data evaluations. The staff's conclusion was that
10 CFR 50.61a is appropriate for providing protection of public health and safety and for
reducing unnecessary regulatory burden.

The Committee issued a letter to the Executive Director for Operations on this matter, dated
March 13, 2009, recommending that the rule be approved and that the staff verify and document
the capability of nondestructive examination procedures used to characterize flaw distributions
in reactor vessels. The Committee also concluded that an effort is needed to plan for the most
effective use of surveillance samples in tracking embrittlement trends.

V. Draft Final Requlatory Guide 1.200 (formerly DG-1200), “An Approach for Determining
the Technical Adequacy of Probabilistic Risk Assessment Results for Risk-Informed
Activities”

[Note: Dr. Hossein Nourbakhsh was the Designated Federal Official for this portion of the
meeting.]

The Committee met with representatives of the NRC staff to discuss the Draft Final Revision 2
of Regulatory Guide 1.200, “An Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities.” Revision 2 of Regulatory
Guide 1.200 endorses a national consensus standard, jointly developed by the American
Nuclear Society (ANS) and the American Society of Mechanical Engineers (ASME), regarding
the content of a technically acceptable PRA. It also endorses PRA peer review guidance
developed by the Nuclear Energy Institute (NEI). The staff discussed the resolution of public
comments and the major outstanding industry issues. One of the industry comments is
regarding independence of the peer reviewers. Industry claims that achieving the level of
independence recommended by this guide could be a problem because of a lack of PRA
experts. The staff also discussed the future work on standard development that would require
future revisions to RG 1.200. The ACRS members’ questions were related to alternative risk
metrics, non-light water reactor PRA standards, and handling of uncertainty. The Committee
plans to issue a letter on this matter during its April 2-4, 2009, meeting.

V. Nuclear Power Plant Personnel”

[Note: Ms. Yoira Diaz-Sanabria was the Designated Federal Official for this portion of the
meeting.]

The Committee met with representatives of the NRC staff, the Professional Reactor Operator
Society (PROS), the Nuclear Energy Institute (NEI), and the International Brotherhood of
Electrical Workers (IBEW) to discuss Draft Final Regulatory Guide 5.73, “Fatigue Management
for Nuclear Power Plant Personnel.” RG 5.73 endorses NEI 06-11, Revision 1, “Managing
Personnel Fatigue at Nuclear Power Reactor Sites,” with certain exceptions. The first exception
relates to periodic overtime. The staff feels that allowing overtime on the day off could lead to
rule violations, and that there is already sufficient flexibility to make this a rare situation. The
second exception relates to outage activities at multi-unit sites. The staff disagrees with the NEI
position that licensed operators responsible for an operating unit (and the operators who provide
relief for them) can be considered to be “working on outage activities.”



A representative of PROS stated that RG 5.73 will make utilities change the way they schedule
staff on the front and back end of an outage, possibly having a negative impact on their ability to
safely execute an outage. PROS recommended that instead of defining an outage as having a
reactor unit disconnected from the grid, an outage be defined as the time period beginning one
week prior to disconnecting the unit from the grid and ending when the unit is reconnected and
achieves 75 percent power. This would require a rule change as well as a change to the
regulatory guide. The PROS representative also recommended that for multi-unit sites, the
concept of “outage unit” be replaced with a concept of “outage site.” This would allow multiple
unit facilities with combined control rooms to modify all site personnel schedules to
accommodate the outage. The advantages of this include a simpler set of work rules and more
opportunity to keep work teams intact over the outage.

A representative of NEI discussed industry implementation of the fatigue management rule and
stated that the regulatory guide’s exceptions to NEI 06-11 are not necessary. It is not clear what
problem is being addressed by the exception to outage activities. Regarding overtime, the NRC
staff position adds to the complexity of schedule changes and would result in a significant
distraction for first-line supervision.

A representative of IBEW agreed with the PROS proposal on the definition of outages.
Regarding the issue of periodic overtime, IBEW supports the NEI position. Regarding multi-unit
outages, IBEW is still working to address the issue of multi-unit outages.

The Committee issued a letter to the Executive Director for Operations on this matter, dated,
March 19, 2009, recommending that Draft Final Regulatory Guide 5.73 be issued as final. The
Committee also recommended that the staff closely track industry pilot applications and confirm
that practical scheduling and time monitoring programs achieve the desired fatigue
management objectives within an integrated framework that maintains stable shift manning and
workforce controls throughout all plant operating modes.

VI. International Human Reliability Analysis (HRA) Empirical Pilot Study

[Note: Dr. Hossein Nourbakhsh was the Designated Federal Official for this portion of the
meeting.]

The Committee met with representatives of the NRC staff, Sandia National laboratories (SNL),
the Organization for Economic Cooperation and Development Halden Reactor Project (HRP),
and Paul Scherrer Institute (PSI) to discuss International Human Reliability Analysis (HRA)
Empirical Study. The NRC staff described the benchmark study of HRA methods using control
room simulator data; the NRC and industry efforts to improve HRA guidance; interactions with
national and international experts to pursue testing and benchmarking of HRA methods; and
further support for Halden Reactor Project initiatives. The NRC staff also discussed the value of
simulator exercises in providing insights on issues related to human behavior that can be used
to improve HRA methods.

Representatives of HRP discussed the new data analysis approach that was developed to
optimize the comparison of HRA methods predictions to empirical observations and improve the
usefulness of simulator data for HRA purposes. They also discussed experimental work that
identified the extent of crew-to-crew variability, the significance of teamwork factors, and the
importance of event dynamics in determining crew performance.



The representative of SNL discussed the qualitative analysis of HRA methods and its
comparison with Halden crew data. All HRA methods identified some of the important factors
that affected crew performance, but most HRA analyses failed to identify important factors for
some Human Failure Events (HFEs). Additionally, several methods have significantly over- or
underestimated the difficulty of some HFEs.

The representative of PSI discussed the quantitative comparisons between HRA predictions
and the empirical data. There were significant limitations on the quantitative results. The
guantitative comparisons supplement the qualitative comparisons and insights. The overall
evaluation of the HRA methods is based on both qualitative and quantitative insights; however,
the qualitative insights should be weighted more strongly. This was an information briefing and
no Committee action was necessary at this time.

VII. Subcommittee Reports

Plant License Renewal Subcommittee Report (Indian Point License Renewal Application)

The Chairman of the Plant License Renewal Subcommittee provided a report to the Committee
summarizing the results of the March 4, 2009, meeting with the NRC staff and representatives
of Entergy Nuclear Operations Inc. (Entergy) to review the Draft Safety Evaluation Report (SER)
with Open Items related to the license renewal application for the Indian Point Nuclear
Generating Station, Units 2 (IP2) and 3 (IP3).

The current operating licenses for the IP2 and IP3 expire on September 28, 2013, and
December 12, 2015, respectively. Entergy submitted the license renewal application on April 23,
2007. The staff's draft SER, issued in January 2009 contained 20 open items. During the
meeting, Entergy described the plant, its operating history, the license renewal review
methodology, the aging management programs, and its commitment tracking system. The staff
discussed the open items and stated that 13 out of the 20 open items have been closed. The
staff and Entergy are in the process of resolving the remaining seven open items.

A public interest group, Riverkeeper, provided written comments regarding its concerns on the
Indian Point license renewal and made oral statements during the meeting.

The Committee plans to review the final SER related to the license renewal application for the
Indian Point Nuclear Generating Station, Units 2 and 3 in September 2009.

US-APWR Subcommittee Report

The Chairman of the US-APWR Subcommittee provided a report to the Committee summarizing
the results of the February 18-20, 2009, site visits to Westinghouse offices in Monroeville, PA,
and Mitsubishi Electric Power Products, Inc. (MEPPI) facilities in Cranberry Township, PA. On
February 18, 2009, the Subcommittee participated in a tour and demonstration of the
Westinghouse AP1000 digital control room simulator. On February 19, 2009, the Subcommittee
met with representatives of the NRC staff and MEPPI to discuss three topical reports related to
large-break loss-of-coolant-accident (LOCA), small-break LOCA, and non-LOCA methodologies
associated with the US-APWR Design. On February 20, 2009, the subcommittee participated in
a tour and demonstration of the Mitsubishi APWR digital control room simulator. The Committee
plans to continue its review of the topical reports and draft SERs related to the US-APWR
design certification in future meetings.



VIIl.  Executive Session

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

A. Reconciliation of ACRS Comments and Recommendations/EDO Commitments

¢ The Committee considered the EDO’s response of January 23, 2009, to
conclusions and recommendations included in the December 18, 2008, ACRS
letter on the technical basis and rulemaking strategy for the revision of 10 CFR
50.46(b), “Loss of Coolant Accident Embrittlement Criteria for Fuel Cladding
Materials.” The Committee decided that it was satisfied with the EDO’s response.

B. Report of the Planning and Procedures Subcommittee Meeting

Review of the Member Assignments for the March ACRS Meeting

Member assignments for the March ACRS meeting were discussed. Reports and letters that
would benefit from additional consideration at the future ACRS meeting were also discussed.

Anticipated Workload for ACRS Members

The anticipated workload for ACRS members through June 2009 was discussed. The objectives
were:

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

» Manage the members’ workload for these meetings
* Plan and schedule items for ACRS discussion of topical and emerging issues

Biennial ACRS Report on the NRC Safety Research Program

The biennial ACRS report on the NRC Safety Research Program is due to the Commission in
March 2010. Drs. Shack and Powers have the lead in coordinating the preparation of the report.
Proposed assignments provided by Dr. Powers were discussed and members should provide
input to Drs. Powers, Shack, and Nourbakhsh by September 15, 2009. A draft report will be
prepared for Committee consideration during the October 2009 meeting.

ACRS Meeting With the Commission

The ACRS is scheduled to meet with the Commission on June 4, 2009 to discuss items of
mutual interest. A list of topics proposed by the ACRS is:

Overview

Accomplishments

Future Plant Activities

License Renewal/Power Uprates

Ongoing/Future Activities

Containment Overpressure Credit Issue

Pressurized Thermal Shock Rule



Digital 1&C Matters
Options to Revise NRC Regulations Based on ICRP Recommendations

Draft Requlatory Guides and Proposed Standard Review Plan

The staff plans to issue the following Draft Regulatory Guides (DG) and proposed Standard
Review Plan (SRP) for public comment and would like to know whether the Committee wants to
review these documents prior to being issued for public comment.

Proposed Revision 1 to Regulatory Guide 1.205 (DG-1218), “Risk-Informed, Performance-
Based Fire Protection for Existing Light-Water Nuclear Power Plants”

The staff issued the initial RG 1.205 in May 2006 to provide a method acceptable to the staff to
comply with the requirements in 10 CFR 50.48(c) (commonly known as the National Fire
Protection Association (NFPA) 805 Rule). At this time, 48 reactor units are transitioning to NFPA
805 using guidance provided in current version of RG 1.205. This includes pilot plants Oconee
Units 1, 2, 3 and Shearon Harris. The non-pilots will benefit from the lessons learned from the
pilot reviews. The revision of the RG is one of several vehicles to share lessons learned from
the pilot reviews with other plants. The staff received the pilot license amendment requests in
June 2008. Pilot plants supplemented their submittals with additional information. Based on the
lessons learned from the pilot reviews, the staff is revising RG 1.205.

Draft Requlatory Guides (DG) 1213, “Containment Isolation Provisions for Fluid Systems”

This Guide describes updated methods that the staff considers acceptable for use in complying
with the Commission’s requirements for containment isolation of fluid systems. DG-1213 is a
proposed Revision 1 to Regulatory Guide 1.141 of the same title. The changes to the Guide
consist of adding provisions in the Regulatory Positions to reflect operating experience. The
American National Standards Institute (ANSI) N271-1976 Standard is still applicable, subject to
the provisions listed in DG-1213.

Proposed Standard Review Plan (SRP) Section 9.5.1.2, “Risk-Informed, Performance-Based
Fire Protection Program”

This guidance is being issued as an alternate to the existing guidance currently provided under
SRP section 9.5.1. This is stand alone guidance and is provided for the benefit of licensees of
existing plants who choose to adopt Risk-Informed, Performance-Based Fire Protection
Program that meets the requirements of National Fire Protection Association (NFPA) Standard
805. The NRC staff will also incorporate the approved SRP Section 9.5.1.2 into the next revision
of RG 1.205 and any related guidance documents.

Draft Final Regulatory Guide

The staff plans to issue the following Draft Final Regulatory Guide and would like to know
whether the Committee wants to review this Guide prior to being issued final.



Draft Final Revision 3 to Reqgulatory Guide 10.4, “Guide for the Preparation of Applications for
Licenses to Process Source Material”

Regulatory Guide 10.4 describes the information currently acceptable to the NRC staff for the
review of applications for new, renewal, or amended licenses to process source material in
research and development, shielding, and alloy manufacturing. The proposed Revision 3 to
Regulatory Guide 10.4 was issued for public comment as DG-0020 in September 2008. The
public comment period closed November 10, 2008. No comments were received.

Pellet Clad Interaction Failures Under Expended Power Uprate (EPU) Conditions

During the meeting on March 3, 2009, the Materials, Metallurgy, and Reactor Fuels
Subcommittee met with the staff to discuss pellet clad interaction failures under EPU conditions.
This issue was raised during the ACRS review of the Susquehanna EPU application.

Annual Visit to a Nuclear Plant and Meeting with the Regional Administrator

The members plan to visit a plant in Region Il. Since the ACRS is in the process of reviewing
the activities associated with the Watts Bar Unit 2 operating license, it was suggested that the
members consider touring the Watts Bar plant (Unit 1 Operating and Unit 2 - 60% complete).

The meeting was adjourned at 12:00 noon on March 7, 2009.
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performed at the B&W NOG facilities in
Lynchburg, Virginia. The 2007 request
for the then-proposed license transfer
was previously noticed in the Federal
Register on Friday, August 1, 2008; 73
FR 45089, with a notice of an
opportunity to request a hearing. No
hearing requests were submitted.

On November 12, 2008, the NRC
issued an Order approving the proposed
license transfer. This order was
accompanied by a Safety Evaluation
Report (SER) documenting the basis for

the license transfer approval, and a
license amendment. This license
amendment complies with the
standards and requirements of the
Atomic Energy Act of 1954, as amended,
and NRC’s rules and regulations as set
forth in 10 CFR Chapter 1. The license
was transferred from BWXT to B&W
NOG on January 11, 2009.

Further Information

In accordance with 10 CFR 2.390 of
NRC’s “Rules of Practice,” details with

respect to this action, including the SER
and accompanying documentation
included in the license Amendment
package, are available electronically, at
NRC'’s Electronic Reading Room, at
http://www.nrc.gov/reading-rm/
adams.html. From this site, you can
access NRC’s Agencywide Documents
Access and Management System
(ADAMS), which provides text and
image files of NRC’s public documents.
The ADAMS accession numbers for
documents related to this action are:

ADAMS
Documents Accession No.

November 14, 2007: INitial APPIICALION ........iiiiiiiie ettt a et e et e e e bt e s a et eabeesas e e bt e saneeneenaneeateeaas ML080920759
December 7, 2007: Request for Additional Information (RAI) REQUESE | .....ccueiiiiiiiiiiieicee s ML073340643
December 10, 2007: RAI RESPONSE | ..eciiuiiiiiiiieiiiie ettt et ee e sttt e et e e e aee e e anbeeeaasseeeaseeeaasseeeeasseeessaeeesnseeeeanseeeeasseeeaseeeennseeenn MLO073460400
December 17, 2007: Meeting MINUIES .......ooiiiiiii e s e s s e b e e ae s e snee e ML080090688
January 7, 2008: AppPliCation SUPPIEMENT ......coiuiiiiiiiii ittt ettt sa e st e e s bt e bt e s et e et e e nar e et e e e b e e nneenreenane ML080160257
January 7, 2008: AppPliCation SUPPIEMENT ........eociiiiiieriee et r e e r e s e e e sae e e e s re e e e sre e e e nre e e e nnennnene ML080160149
January 11, 2008: AppliCation SUPPIEMENT .........ooiiiiiiiie ettt h ettt e e eab e e e bt e sae e et e e ese e e ne e saneennes ML080230599
February 1, 2008: RAI REQUEST Il ......eeii e e e e s e e s sae s s e e e e s b e e s an e ML080280551
February 1, 2008: Proprietary Determination | ...........c.ooiiiiiiiiiiee ittt sb et e san e et e e e e ne e sane e ML080150394
February 15, 2008: RAI RESPONSE 1l ......eiiii e e e b e s s b e s e s n e st a e s b e e s e ML080920674
February 29, 2008: Response to Proprietary Determination ............coocioiiioiiiiiiiiei et ML080640268
March 19, 2008: AppPliCation ACCEPIANCE .........oouiiiiiiie e e e s e e s s b e e s e e s be e saneeree e MLO080710555
March 31, 2008: Proprietary Determination [1 ...........cooiioiiiiiiii ettt e sae e bt e s be e e b e saneereeaas MLO080790072
April 24, 2008: RAI Request Il ........ccccceeevennen. ML081050308
June 27, 2008: Response to RAI Request Ill ML082810598
(O (o] oT=T ot T2 01 ] = PPV ML082600362

ADAMS

Accession No.

DECEMDBDET 12, 2007 ..ot ee e ettt e e e ettt e e e e et teeeeeeeesastaeeeeeeeaaaassaeseeaesaaassseeaeeeeaasssseseeeeseaaseseeeaeaeaannneeeeeeeeanntrneeeeeeaannrrnneen MLO081190572
[ 12T o= g a1 o=l 2~ 0SSR ML081190669
DECEMDET 12, 2007 ..ot e e e et ee et oo ettt e e e e et tteeeeeeeesaataeeeeeeeea s assaeeaeassaaassseeaeeaeaasnsseeeeeeseaaassseeeaeaeeannneeeeeeeeannnrneeeeeeaannnrnnean MLO081190672
[ 12T o= g a1 o=l T2 0SSR ML081190671
[B=TeT=T g 0] o =T gl e T~ 00 PSPPI ML081190670
JANUANY 9, 2008 ...ttt ettt e b e e eh et e bt e sh et e b e e E et e bt e ea et e b e e eR b e e R e e ea R e e oRe e e R e e R et oAb et Sh et e b e e ea Rt e bt e ean e e nhe e et e e ne e e beeeaeeennes ML081190624
JANUANY T4, 2008 ....ooiieiiieiiie ettt et e e ettt e e s aeee e aaseeeaaaseeeasseae et e eeeaaseea e ne e e e aaseeeaanbe e e e nee e e eaReeeeaAReeeeanbeeeeaRbeeeaneeeeaneeeaanaeaeaaes MLO081190661
1= Lot o T TR0 PSP ML081190657
August 19, 2008; Response t0 NRC QUESHIONS .......ccuiiiiiiiiiiiiie ettt sttt et sttt e b e b sae et e eebs e e r e sareeees ML082690414
August 26, 2008: NRC Additional QUESTIONS .......c..eieiiriiiiiiieeri ettt r e e e e s re e sre e e sr e e e e nne e e e nneeeeenrenneennes ML082690283
September 5, 2008: Response t0 NRC QUESTIONS .....coouiiiiiiiiiiii ettt et e st e e s et e e e sate e e e sae e e e e nbeeeeanreeesnreeeanneen ML082690224
Miscellaneous ADAMS
Accession No.
July 17, 2008: FEDERAL REGISTER NOLICE ......cervveeiiieriieniieeieenieeeieesieens ML073511429
September 23, 2008: Environmental Assessment State Consultation .. MLO083010195
November 12, 2008: Order approving Transfer with SER .................... ML082910211
January 9, 2009: EXIENSION Of OFAEI ........iiiiiiiii ettt ettt e et e e ae e e teeeaee e beaasbeeabeeaaee e s eeanbeaaseeanseesaeeenseaanseebeeenseannes ML083530787

If you do not have access to ADAMS
or if there are problems in accessing the
documents located in ADAMS, contact
the NRC Public Document Room (PDR)
Reference staff at 1-800-397-4209, 301—
415-4737; or by e-mail, to
pdr.resource@nrc.gov.

These documents may also be viewed
electronically on the public computers
located at NRC’s PDR, O 1 F21, One
White Flint North, 11555 Rockville
Pike, Rockville, MD 20852. The PDR
reproduction contractor will copy
documents for a fee.

Dated at Rockville, Maryland, this 10th day
of February, 2009.

For the U.S. Nuclear Regulatory
Commission.
Peter Habighorst,
Branch Chief, Office of Nuclear Material
Safety and Safeguards, Division of Fuel Cycle
Safety and Safeguards.
[FR Doc. E9-3505 Filed 2—18-09; 8:45 am]
BILLING CODE 7590-01-P

NUCLEAR REGULATORY
COMMISSION

Advisory Committee on Reactor
Safeguards

In accordance with the purposes of
Sections 29 and 182b of the Atomic
Energy Act (42 U.S.C. 2039, 2232b), the
Advisory Committee on Reactor
Safeguards (ACRS) will hold a meeting
on March 5-7, 2009, 11545 Rockville
Pike, Rockville, Maryland. The date of
this meeting was previously published
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in the Federal Register on Monday,
October 6, 2008 (73 FR 58268-58269).

Thursday, March 5, 2009, Conference
Room T-2B3, Two White Flint North,
Rockville, Maryland

8:30 a.m.-8:35 a.m.: Opening Remarks
by the ACRS Chairman (Open)—The
ACRS Chairman will make opening
remarks regarding the conduct of the
meeting.

8:35 a.m.—10:15 a.m.: Draft Final
Regulatory Guide 5.71 (formerly DG—
5022), “Cyber Security Programs for
Nuclear Facilities”” (Open/Closed)—The
Committee will hear presentations by
and hold discussions with
representatives of the NRC staff
regarding the draft final Regulatory
Guide 5.71, NRC Staff’s resolution of
stakeholders’ comments, and related
matters. [Note: A portion of this session
may be closed to protect information
classified as National Security
Information as well as Safeguards
Information pursuant to 5 U.S.C.
552b(c)(1) and (3).]

10:30 a.m.-12:15 p.m.: Draft Final
Revisions to 10 CFR 50.61: “Fracture
Toughness Requirements for Protection
Against Pressurized Thermal Shock
Events” (Open)—The Committee will
hear presentations by and hold
discussions with representatives of the
NRC staff regarding the draft final
revisions to 10 CFR 50.61 on the
Pressurized Thermal Shock Events, NRC
staff’s resolution of public comments,
and related matters.

1:15 p.m.-2:45 p.m.: Draft Final
Regulatory Guide 1.200 (formerly DG—
1200), “An Approach for Determining
the Technical Adequacy of Probabilistic
Risk Assessment Results for Risk-
Informed Activities” (Open)—The
Committee will hear presentations by
and hold discussions with
representatives of the NRC staff
regarding the draft final Regulatory
Guide 1.200, NRC staff’s resolution of
public comments, and related matters.

3 p.m.—7 p.m.: Preparation of ACRS
Reports (Open)—The Committee will
discuss proposed ACRS reports on
matters discussed during this meeting as
well as a proposed report on
containment overpressure issue.

Friday, March 6, 2009, Conference
Room T-2B3, Two White Flint North,
Rockville, Maryland

8:30 a.m.-8:35 a.m.: Opening Remarks
by the ACRS Chairman (Open)—The
ACRS Chairman will make opening
remarks regarding the conduct of the
meeting.

8:35 a.m.—10 a.m.: Draft Final
Regulatory Guide 5.73 (formerly DG—
5026), “Fatigue Management for Nuclear

Power Plant Personnel” (Open)—The
Committee will hear presentations by
and hold discussions with
representatives of the NRC staff
regarding the draft final Regulatory
Guide 5.73, NRC staff’s resolution of
public comments, and related matters.

10:15 a.m.-12:15 p.m.: International
Human Reliability Analysis (HRA)
Empirical Pilot Study (Open)—The
Committee will hear presentations by
and hold discussions with
representatives of the NRC staff and
international stakeholders regarding the
HRA Empirical Pilot Study and related
matters.

1:15 p.m.-2 p.m.: Future ACRS
Activities/Report of the Planning and
Procedures Subcommittee (Open/
Closed)—The Committee will discuss
the recommendations of the Planning
and Procedures Subcommittee regarding
items proposed for consideration by the
full Committee during future ACRS
meetings and other matters related to
the conduct of the ACRS business.
[Note: A portion of this session may be
closed pursuant to 5 U.S.C. 552b(c)(2)
and (6) to discuss organizational and
personnel matters that relate solely to
internal personnel rules and practices of
ACRS, and information the release of
which would constitute a clearly
unwarranted invasion of personal
privacy.]

2 p.m.-2:15 p.m.: Reconciliation of
ACRS Comments and Recommendations
(Open)—The Committee will discuss
the responses from the NRC Executive
Director for Operations to comments
and recommendations included in
recent ACRS reports and letters.

2:15 p.m.—2:45 p.m.: Subcommittee
Reports (Open)—The Committee will
hear reports by and hold discussions
with the Chairmen of the Plant License
Renewal Subcommittee and the US—
APWR Subcommittee regarding interim
review of the Indian Point license
renewal application and the NRC staff’s
Safety Evaluation Report with Open
Items; and selected Topical Reports
associated with the US—APWR design,
respectively.

3 p.m.~7 p.m.: Preparation of ACRS
Reports (Open)—The Committee will
discuss proposed ACRS reports.

Saturday, February 7, 2009, Conference
Room T-2B3, Two White Flint North,
Rockville, Maryland

8:30 a.m.—2:30 p.m.: Preparation of
ACRS Reports (Open)—The Committee
will continue its discussion of proposed
ACRS reports.

2:30 p.m.-3 p.m.: Miscellaneous
(Open)—The Committee will discuss
matters related to the conduct of
Committee activities and specific issues

that were not completed during
previous meetings, as time and
availability of information permit.

Procedures for the conduct of and
participation in ACRS meetings were
published in the Federal Register on
October 6, 2008 (73 FR 58268-58269).
In accordance with those procedures,
oral or written views may be presented
by members of the public, including
representatives of the nuclear industry.
Electronic recordings will be permitted
only during the open portions of the
meeting. Persons desiring to make oral
statements should notify the Cognizant
ACRS staff named below five days
before the meeting, if possible, so that
appropriate arrangements can be made
to allow necessary time during the
meeting for such statements. Use of still,
motion picture, and television cameras
during the meeting may be limited to
selected portions of the meeting as
determined by the Chairman.
Information regarding the time to be set
aside for this purpose may be obtained
by contacting the Cognizant ACRS staff
prior to the meeting. In view of the
possibility that the schedule for ACRS
meetings may be adjusted by the
Chairman as necessary to facilitate the
conduct of the meeting, persons
planning to attend should check with
the Cognizant ACRS staff if such
rescheduling would result in major
inconvenience.

In accordance with Subsection 10(d)
Public Law 92—463, I have determined
that it may be necessary to close a
portion of this meeting noted above to
discuss and protect information
classified as National Security
Information as well as Safeguards
Information pursuant to 5 U.S.C.
552b(c)(1) and (3). In addition, it may be
necessary to close a portion of the
meeting to discuss organizational and
personnel matters that relate solely to
the internal personnel rules and
practices of the ACRS, and information
the release of which would constitute a
clearly unwarranted invasion of
personal privacy pursuant to 5 U.S.C.
552b(c)(2) and (6).

Further information regarding topics
to be discussed, whether the meeting
has been canceled or rescheduled, as
well as the Chairman’s ruling on
requests for the opportunity to present
oral statements and the time allotted
therefor can be obtained by contacting
Girija Shukla, Cognizant ACRS staff
(301-415-6855), between 7:15 a.m. and
5 p.m. (ET). ACRS meeting agenda,
meeting transcripts, and letter reports
are available through the NRC Public
Document Room at
pdr.resource@nrc.gov, or by calling the
PDR at 1-800-397—4209, or from the
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Publicly Available Records System
(PARS) component of NRC’s document
system (ADAMS) which is accessible
from the NRC Web site at http://
www.nrc.gov/reading-rm/adams.html or
http://www.nre.gov/reading-rm/doc-
collections/ACRS/.

Video teleconferencing service is
available for observing open sessions of
ACRS meetings. Those wishing to use
this service for observing ACRS
meetings should contact Mr. Theron
Brown, ACRS Audio Visual Technician
(301-415-8066), between 7:30 a.m. and
3:45 p.m. (ET), at least 10 days before
the meeting to ensure the availability of
this service. Individuals or
organizations requesting this service
will be responsible for telephone line
charges and for providing the
equipment and facilities that they use to
establish the video teleconferencing
link. The availability of video
teleconferencing services is not
guaranteed.

Dated: February 12, 2009.
Andrew L. Bates,
Advisory Committee Management Officer.
[FR Doc. E9—3498 Filed 2—-18-09; 8:45 am]
BILLING CODE 7590-01-P

SECURITIES AND EXCHANGE
COMMISSION

Submission for OMB Review;
Comment Request

Upon Written Request, Copies Available
From: Securities and Exchange
Commission, Office of Investor
Education and Advocacy,
Washington, DC 20549-0213.

Extension:
Form ADV-E; Sec File No. 270-318; OMB
Control No. 3235-0361.

Notice is hereby given that, pursuant
to the Paperwork Reduction Act of 1995
(44 U.S.C. 3501 et seq.) the Securities
and Exchange Commission (the
“Commission”’) has submitted to the
Office of Management and Budget a
request for extension of the previously
approved collection of information
discussed below.

Form ADV-E (17 CFR 279.8) is the
cover sheet for accountant examination
certificates filed pursuant to rule
206(4)-2 (17 CFR 275.206(4)-2) under
the Investment Advisers Act of 1940 (15
U.S.C. 80b-1 et seq.) by investment
advisers retaining custody of client
securities or funds. The annual burden
is approximately three minutes per
respondent.

The estimate of burden hours set forth
above is made solely for the purposes of
the Paperwork Reduction Act and is not

derived from a comprehensive or even
representative survey or study of the
cost of SEC rules and forms.

The information provided on Form
ADV-E is mandatory. Responses will
not be kept confidential. An agency may
not conduct or sponsor, and a person is
not required to respond to, a collection
of information unless it displays a
currently valid control number.

Please direct general comments
regarding the above information to the
following persons: (i) Desk Officer for
the Securities and Exchange
Commission, Office of Management and
Budget, Room 10102, New Executive
Office Building, Washington, DC 20503
or e-mail to:

Shagufta Ahmed@omb.eop.gov; and (ii)
Charles Boucher, Director/CIO,
Securities and Exchange Commission,
C/0O Shirley Martinson, 6432 General
Green Way, Alexandria, VA 22312; or
send an e-mail to:

PRA_ Mailbox@sec.gov. Comments must
be submitted to OMB within 30 days of
this notice.

February 11, 2009.
Florence E. Harmon,
Deputy Secretary.
[FR Doc. E9-3431 Filed 2—-18-09; 8:45 am]
BILLING CODE 8011-01-P

SECURITIES AND EXCHANGE
COMMISSION

Submission for OMB Review;
Comment Request

Upon Written Request, Copies Available
From: U.S. Securities and Exchange
Commission, Office of Investor
Education and Advocacy,
Washington, DC 20549-0213.

Extension:
Rule 17Ac2-1, SEC File No. 270-95, OMB
Control No. 3235-0084.

Notice is hereby given that pursuant
to the Paperwork Reduction Act of 1995
(44 U.S.C. 3501 et seq.), the Securities
and Exchange Commission
(“Commission”) has submitted to the
Office of Management and Budget
(“OMB”) a request for approval of
extension of the existing collection of
information provided for in the
following rule: Rule 17Ac2-1 (17 CFR
240.17Ac2-1) under the Securities
Exchange Act of 1934 (15 U.S.C. 78a et
seq.) (“Exchange Act”).

Rule 17Ac—2, pursuant to Section
17A(c) of the Exchange Act, generally
requires transfer agents to register with
their Appropriate Regulatory Agency
(“ARA”), whether the Commission, the
Comptroller of the Currency, the Board
of Governors of the Federal Reserve

System, the Federal Deposit Insurance
Corporation, or the Office of Thrift
Supervision, and to amend their
registrations if the information becomes
inaccurate, misleading, or incomplete.

Paragraph 1 of Rule 17Ac-2, requires
transfer agents to file a Form TA-1
application for registration with the
Commission where the Commission is
their ARA. Transfer agents must also file
an amended Form TA-1 application for
registration if the existing on their Form
TA-1 becomes inaccurate, misleading,
or incomplete. The Form TA—1s must be
filed with the Commission
electronically, absent an exemption, on
EDGAR pursuant to Regulation S-T (17
CFR 232).

The Commission receives on an
annual basis approximately 100
applications for registration on Form
TA-1 from transfer agents required to
register with the Commission. Included
in this figure are amendments to Form
TA-1 as required by Paragraph (c) of
Rule 17Ac2-1 to address information
that has become inaccurate, misleading,
or incomplete. Based on past
submissions, the staff estimates that the
average number of hours necessary to
comply with the requirements of Rule
17Ac-1 and Form TA-1 is one and one-
half hours with a total burden of 150
hours.

An agency may not conduct or
sponsor, and a person is not required to
respond to, a collection of information
unless it displays a currently valid
control number.

Comments should be directed to: (i)
Desk Officer for the Securities and
Exchange Commission, Office of
Information and Regulatory Affairs,
Office of Management and Budget,
Room 10102, New Executive Office
Building, Washington, DC 20503 or by
sending an e-mail to:

Shagufta_ Ahmed@omb.eop.gov; and (ii)
Charles Boucher, Chief Information
Officer, Securities and Exchange
Commission, c/o Shirley Martinson,
6432 General Green Way, Alexandria,
VA 22312 or send an e-mail to:
PRA_Mailbox@sec.gov. Comments must
be submitted within 30 days of this
notice.

Dated: February 11, 2009.
Florence E. Harmon,
Deputy Secretary.
[FR Doc. E9-3433 Filed 2—-18-09; 8:45 am]|
BILLING CODE 8011-01-P
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AGENDA
560" ACRS MEETING
MARCH 5-7, 2009

THURSDAY, MARCH 5, 2009, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH.,
ROCKVILLE, MARYLAND

1) 8:30 — 8:35 A M. Opening Remarks by the ACRS Chairman (Open) (MVB/CS/SD)
1.1)  Opening statement
1.2) Items of current interest

2) 8:35-10:15 A.M. Draft Final Regulatory Guide 5.71 (formerly DG—5022), “Cyber

Security Programs for Nuclear Facilities” (Open/Closed)

(GEAI/CEA)

2.1)  Remarks by the Subcommittee Chairman

2.2) Briefing by and discussions with representatives of the
NRC staff regarding draft final Regulatory Guide 5.71,
NRC staff’s resolution of stakeholders’ comments, and
related matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.

[NOTE: A portion of this session may be closed to discuss
and protect information classified as National Security
Information as well as Safeguards Information pursuant to
5U.S.C. 552b (c) (1) and (3).]

10:15-10:30 A.M. *** BREAK ***

3) 10:30 — 12:15 P.M.  Draft Final Revisions to 10 CFR 50.61, “Fracture Toughness

Requirements for Protection Against Pressurized Thermal Shock

Events” (Open) (WJS/MLB/CLB)

3.1)  Remarks by the Subcommittee Chairman

3.2) Briefing by and discussions with representatives of the
NRC staff regarding draft final revisions to 10 CFR 50.61
related to Pressurized Thermal Shock Events, NRC staff's
resolution of public comments, and related matters .

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.



12:15-1:15 P.M. & LUNCH ***

4) 1:15 - 2:45 P.M. Draft Final Regulatory Guide 1.200 (formerly DG-1200), “An

Approach for Determining the Technical Adequacy of Probabilistic

Risk Assessment Results for Risk-Informed Activities” (Open)

(DCB/HPN)

4.1)  Remarks by the Subcommittee Chairman

4.2) Briefing by and discussions with representatives of the
NRC staff regarding draft final Regulatory Guide 1.200,
NRC staff’s resolution of public comments, and related
matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.

2:45 -3:00 P.M. *** BREAK

5) 3:00 — 7:00 P.M. Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

5.1) Draft Final Regulatory Guide 5.71, “Cyber Security
Programs for Nuclear Facilities” (GEA/CEA)

5.2) Draft Final Revisions to 10 CFR 50.61, “Fracture
Toughness Requirements for Protection Against
Pressurized Thermal Shock Events” (WJS/MLB/CLB)

5.3) Draft Final Regulatory Guide 1.200, “An
Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed
Activities” (DCB/HPN)

5.4)  Containment Overpressure Credit Issue (WJS/MVB/ZA)

FRIDAY, MARCH 6, 2009, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH,
ROCKVILLE, MARYLAND

6) 8:30 — 8:35 A.M. Opening Remarks by the ACRS Chairman (Open) (MVB/EMH/SD)

7) 8:35-10:00 A.M. Draft Final Regulatory Guide 5.73 (formerly DG-5026), “Fatigue

Management for Nuclear Power Plant Personnel” (Open)

(JWS/HJV)

7.1)  Remarks by the Subcommittee Chairman

7.2) Briefing by and discussions with representatives of the
NRC staff regarding draft final Regulatory Guide 5.73,
NRC staff’s resolution of public comments, and related
matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.



8)

9)

10)

11)

10:00 - 10:15 A.M.

10:15-12:15 P.M.

12:15-1:15 P.M.

1:15-2:00 P.M.
2:00 - 2:15 P.M.
2:15—-2:45 P.M.

*%k% BREAK *k%

International Human Reliability Analysis (HRA) Empirical Pilot

Study (Open) (GEA/HPN)

8.1)  Remarks by the Subcommittee Chairman

8.2) Briefing by and discussions with representatives of the
NRC staff and international stakeholders regarding the
HRA Empirical Pilot Study and related matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.

*kk LUNCH *kk

Future ACRS Activities/Report of the Planning and Procedures

Subcommittee (Open/Closed) (MVB/EMH)

9.1) Discussion of the recommendations of the Planning and
Procedures Subcommittee regarding items proposed for
consideration by the Full Committee during future ACRS
meetings.

9.2) Report of the Planning and Procedures Subcommittee on
matters related to the conduct of ACRS business, including
anticipated workload and member assignments.

[NOTE: A portion of this session may be closed pursuant to
5 U.S.C. 552b (c)(2) and (6) to discuss organizational and
personnel matters that relate solely to internal personnel
rules and practices of ACRS, and information the release of
which would constitute a clearly unwarranted invasion of
personal privacy]

Reconciliation of ACRS Comments and Recommendations (Open)
(MVB/CS/AFD)

Discussion of the responses from the NRC Executive Director for
Operations to comments and recommendations included in recent
ACRS reports and letters.

Subcommittee Reports (Open)

11.1) Report by and discussions with the Chairman of the Plant
License Renewal Subcommittee regarding Interim Review
of the Indian Point License Renewal Application and the
Safety Evaluation Report (SER) with Open Items that were
discussed during the Subcommittee meeting on
March 4, 2009 (OLM/PW)

11.2) Report by and discussions with the Chairman of the US-
APWR Subcommittee regarding selected Topical Reports
associated with the US-APWR Design that were discussed
during the Subcommittee meeting on February 19, 2009,



-4-

as well as insights gained from the tour of the Mitsubishi
nd Westinghouse simulators on February 18 and 20, 2009

(OLM/NMC)
2:45 -3:00 P.M. *»** BREAK
12) 3:00 — 7:00 P.M. Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

12.1) Draft Final Regulatory Guide 5.71, “Cyber Security
Programs for Nuclear Facilities” (GEA/CEA)

12.2) Draft Final Revisions to 10 CFR 50.61, “Fracture
Toughness Requirements for Protection Against
Pressurized Thermal Shock Events” (WJS/MLB/CLB)

12.3) Draft Final Regulatory Guide 1.200, “An
Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed
Activities” (DCB/HPN)

12.4) Containment Overpressure Credit Issue (WJS/MVB/ZA)

12.5) Draft Final Regulatory Guide 5.73, “Fatigue Management
for Nuclear Power Plant Personnel” (JWS/HJV)

SATURDAY, MARCH 7, 2009, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH,
ROCKVILLE, MARYLAND

13) 8:30 — 2:30 P.M. Preparation of ACRS Reports (Open)
Continue discussion of the proposed ACRS reports listed under
Item 12.

14)  2:30 - 3:00 P.M. Miscellaneous (Open) (MVB/EMH)
Discussion of matters related to the conduct of Committee
activities and specific issues that were not completed during
previous meetings, as time and availability of information permit.

NOTES:

. During the days of the meeting, phone number 301-415-7360 should be used in order to
access anyone in the ACRS Office.

° Presentation time should not exceed 50 percent of the total time allocated for a given
item. The remaining 50 percent of the time is reserved for discussion.

. Thirty five (35) hard copies and one (1) electronic copy of the presentation materials
should be provided to the ACRS in advance of the briefing.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, DC 20555 - 0001

March 10, 2009

AGENDA
561st ACRS MEETING
APRIL 2-4, 2009

THURSDAY, APRIL 2, 2009, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH,
ROCKVILLE, MARYLAND

1) 8:30 — 8:35 A M. Opening Remarks by the ACRS Chairman (Open) (MVB/EMH/SD)
1.1)  Opening statement
1.2) Items of current interest

2) 8:35-10:00 A.M. License Renewal Application and Final Safety Evaluation Report

(SER) for the Vogtle Nuclear Plant (Open) (JDS/CLB)

2.1) Remarks by the Subcommittee Chairman

2.2) Briefing by and discussions with representatives of the
NRC staff and Southern Nuclear Operating Company
(SNC) regarding the Vogtle Nuclear Plant License Renewal
Application, the associated NRC staff’s final SER, and
related matters.

Members of the public may provide their views, as appropriate.
10:00 -10:15 AM. *** BREAK ***

3) 10:15-12:00 P.M.  Digital Instrumentation and Control (I&C) Interim Staff Guidances
(ISGs) (Open) (CB/CEA)
3.1)  Remarks by the Subcommittee Chairman
3.2) Briefing by and discussions with representatives of the
NRC staff regarding Digital I&C ISGs on Highly Integrated
Control Room - Human Factors, Licensing Process
Issues, and related matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.

12:00 - 1:00 P.M.  *** LUNCH ***

4) 1:00 — 2:30 P.M. License Renewal Application and Final Safety Evaluation Report
for the National Institute of Standards and Technology (NIST)
Reactor (Open) (JDS/PW)
4.1) Remarks by the Subcommittee Chairman
4.2) Briefing by and discussions with representatives of the




5)

6)

2:30 - 2:45 P.M.

2:45-4:15P.M.

4:15-4:30 P.M.

4:30 - 7:00 P.M.

-2-

NRC staff and NIST regarding the License Renewal
Application for the NIST Reactor, the associated NRC
staff’s final SER, and related matters.

Members of the public may provide their views, as appropriate.

*** BREAK

Draft Final Regulatory Guide 1.211, “Qualification of Safety-

Related Cables and Field Splices for Nuclear Power Plants”

(Open) (OLM/CEA)

5.1)
5.2)

Remarks by the Subcommittee Chairman

Briefing by and discussions with representatives of the
NRC staff and the Nuclear Utility Group on Equipment
Qualification (NUGEQ) regarding draft final Regulatory
Guide 1.211 and related matters.

Members of the public may provide their views, as appropriate.

*** BREAK

Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

6.1)

6.2)

6.3)

6.4)

6.5)

License Renewal Application and Final SER for the Vogtle
Nuclear Plant (JDS/CLB)

Digital 1&C Interim Staff Guidances on Highly

Integrated Control Room - Human Factors and Licensing
Process Issues (CB/CEA)

License Renewal Application and Final SER for the
National Institute of Standards and Technology Reactor
(JDS/PW)

Draft Final Regulatory Guide 1.211, “Qualification of
Safety-Related Cables and Field Splices for Nuclear Power
Plants” (OLM/CEA)

Draft Final Revision 2 to Regulatory Guide 1.200, “An
Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed
Activities” (DCB/HPN)

FRIDAY, APRIL 3, 2009, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH,

ROCKVILLE, MARYLAND

7)

8:30 — 8:35 A.M.

Opening Remarks by the ACRS Chairman (Open) (MVB/CS/SD)



8)

9)

10)

8:35 - 10:30 A.M.

10:30 — 10:45 A.M.

10:45-11:00 A.M.

11:00 — 11:45 A.M.

-3-

Risk Metrics for New Light-Water Reactor Risk-Informed

Applications (Open) (GEA/HJV/HPN)

8.1)  Remarks by the Subcommittee Chairman

8.2) Briefing by and discussions with representatives of the
NRC staff regarding risk metrics for new light-water reactor
risk-informed applications and related matters.

Representatives of the nuclear industry and members of the public
may provide their views, as appropriate.

*k%k BREAK *kk

Subcommittee Reports (Open)

9.1) Report by and discussions with the Chairman of the Plant
License Renewal Subcommittee regarding interim review
of the Three Mile Island Unit 1 License Renewal
Application and the SER with Open ltems that were
discussed during the Subcommittee meeting on
April 1, 2009 (JWS/CLB)

9.2) Report by and discussions with the Chairman of the Plant
License Renewal Subcommittee regarding interim review
of the Susquehanna Steam Electric Station License
Renewal Application and the SER with Open ltems that
were discussed during the Subcommittee meeting on
April 1, 2009 (WJS/PW)

9.3) Report by and discussions with the Chairman of the
Reliability and PRA Subcommittee regarding revisions to
NUREG-1855, Appendix A, “Example Implementation of
the Process for the Treatment of PRA Uncertainty in a
Risk-Informed Regulatory Application,” that were discussed
during the Subcommittee meeting on March 27, 2009
(GEA/HJV)

Future ACRS Activities/Report of the Planning and Procedures

Subcommittee (Open/Closed) (MVB/EMH)

10.1) Discussion of the recommendations of the Planning and
Procedures Subcommittee regarding items proposed for
consideration by the Full Committee during future ACRS
meetings.

10.2) Report of the Planning and Procedures Subcommittee on
matters related to the conduct of ACRS business, including
anticipated workload and member assignments.

[NOTE: A portion of this session may be closed pursuant to
5 U.S.C. 552b (c)(2) and (6) to discuss organizational and
personnel matters that relate solely to internal personnel
rules and practices of ACRS, and information the release of
which would constitute a clearly unwarranted invasion of
personal privacy]



11)

12)

SATURDAY, APRIL 4, 2009,

11:45 - 12:00 P.M.

12:00 - 1:00 P.M.

1:00 — 7:00 P.M.

-4-

Reconciliation of ACRS Comments and Recommendations (Open)
(MVB/CS/AFD)

Discussion of the responses from the NRC Executive Director for
Operations to comments and recommendations included in recent
ACRS reports and letters.

*k%k LUNCH *kk

Preparation of ACRS Reports (Open)

Discussion of proposed ACRS reports on:

12.1) License Renewal Application and Final SER for the Vogtle
Nuclear Plant (JDS/CLB)

12.2) Digital I&C Interim Staff Guidances on Highly Integrated
Control Room - Human Factors and Licensing
Process Issues (CB/CEA)

12.3) License Renewal Application and Final SER for the
National Institute of Standards and Technology Reactor
(JDS/PW)

12.4) Draft Final Regulatory Guide 1.211, “Qualification of
Safety-Related Cables and Field Splices for Nuclear Power
Plants” (OLM/CEA)

12.5) Draft Final Revision 2 to Regulatory Guide 1.200, “An
Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed
Activities” (DCB/HPN)

CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH,

ROCKVILLE, MARYLAND

13)

(10:30-10:45 A.M. BREAK)

14)

8:30 — 1:00 P.M.

1:00 - 1:15 P.M.

Preparation of ACRS Reports (Open)
Continue discussion of the proposed ACRS reports listed under
Item 12.

Miscellaneous (Open) (MVB/EMH)

Discussion of matters related to the conduct of Committee
activities and specific issues that were not completed during
previous meetings, as time and availability of information permit.



NOTES:

During the days of the meeting, phone number 301-415-7360 should be used in order to
access anyone in the ACRS Office.

Presentation time should not exceed 50 percent of the total time allocated for a given
item. The remaining 50 percent of the time is reserved for discussion.

Thirty five (35) hard copies and one (1) electronic copy of the presentation materials
should be provided to the ACRS in advance of the briefing.



Appendix IV
LIST OF DOCUMENTS FROM THE
560" ACRS MEETING MARCH 5-7, 2009

Agenda Item 2:
Draft Final Requlatory Guide 5.71 (formerly DG—5022), “Cyber Security Programs for Nuclear
Facilities”

Table of Contents

Proposed Agenda

Status Reports

References
= RG-5.71 “Cyber Security Programs for Nuclear Facilities” (former DG-5022)
NOTE: This document is a safeguard document and should be treated as such by all
members and consultants.

pOdOPE

Agenda Item 3:
Draft Final Revisions to 10 CFR 50.61, “Fracture Toughness Requirements for Protection
Against Pressurized Thermal Shock Events”

5. Agenda
6. Status Report
7 Documents
= Final OMB Supporting Statement Related to Final Rule
= Final Regulatory Analysis Related to Alternate Fracture Toughness Requirements for
Protection Against Pressurized Thermal Shock Events (10 CFR 50.61a)
= Final Rule Related to Alternate Fracture Toughness Requirements for Protection
Against Pressurized Thermal Shock Events (10 CFR 50.61a)
=  Summary and Analysis of Public Comments on Proposed and Supplemental
Proposed Rule Language

Agenda Item 4:
Draft Final Requlatory Guide 1.200 (formerly DG-1200), “An Approach for Determining the
Technical Adequacy of Probabilistic Risk Assessment Results for Risk-Informed Activities”

8. Table of Contents

9. Proposed Schedule

10. Status Report

11. Attachments:

= Memorandum dated February 10, 2009, from Michael Case, Director, Division of

Engineering, Office of Nuclear Regulatory Research, to Edwin M. Hackett, Executive
Director, ACRS, Subject: Regulatory Guide 1.200, “An Approach for
Determining the Technical Adequacy of Probabilistic Risk Assessment Results for Risk-
Informed Activities” (ML090410042)



Appendix IV
LIST OF DOCUMENTS FROM THE
560" ACRS MEETING MARCH 5-7, 2009

Agenda ltem 7:

Draft Final Requlatory Guide 5.73 (formerly DG-5026), “Fatigue Management for Nuclear Power
Plant Personnel”

12. Proposed Schedule
13. Status Report

Agenda Item 8:
International Human Reliability Analysis (HRA) Empirical Pilot Study

14. Table of Contents

15. Proposed Schedule

16. Status Report

17. Attachment:

= Erasmia Lois, Vinh N. Dang, John Forester, Helena Broberg, Salvatore Massaiu,

Michael Hildebrandt, Per @ivind Braarud, Gareth Parry, Jeff Julius, Ronald Boring, llkka
Mannist6, Andreas Bye, “INTERNATIONAL HRA EMPIRICAL STUDY -PILOT PHASE
REPORT - Description of Overall approach and First Pilot Results from Comparing HRA
Methods to Simulator Data,” OECD HALDEN REACTOR PROJECT, HWR-844, Rev. 2,
October 2008



Regulatory Guide 1.200
Revision 2

Presented to:
Advisory Committee on Reactor Safeguards

Mary Drouin (301-251-7574, mary.drouin@nrc.gov)
Gareth Parry (301-415-1464, gareth.parry@nrc.gov)
US Nuclear Regulatory Commission

March 5, 2009
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< Purpose of Meeting

| s Discuss Revision 2 to Regulatory Guide
(RG) 1.200 |

» Currently documented as DG-1200
(referred to in presentation as RG 1.200,
Revision 2) |

» Request letter approving issuance for
use |



s Purpose of RG 1.200
= History of RG 1.200
s RG 1.200
= History of Standards and Industry Guidance
» Staff Endorsement
- = Stakeholder Comments
= Schedule and Future Work




Purpose of
Regulatory Guide 1.200

— T s s

= Provides one acceptable approach for determining
that the technical adequacy of the PRA is sufficient to
support the risk-informed decision-making

= When used in support of an application, should
obviate the need for an in-depth review of the PRA by
NRC staff

= Provide for a more focused and consistent review process

= A major technical guidance document in achieving
Phase 3 of the staff’s phased approach to PRA quality
‘to support risk-informed regulatory activities



-

< History of RG 1.200

= November 2002, DG-1122 (draft Revision 0 to RG 1.200)
issued for public comment

= February 2004, Revision 0 to RG 1.200 issued for trial use

= September 2006, DG-1161 (draft Revision 1 to RG 1.200)
issued for public comment

= January 2007, Revision 1 to RG 1.200 issued for use

= August 2004, DG-1138 (draft on staff position on external
~events) issued for public comment

= June 2008, DG-1200 (draft Revision 2 to RG 1.200) issued
for public comment

= March 2009, Revision 2 to RG 1.200 to be issued for use




Regulatory Guide 1.200
' - Structure

= Main Body

‘= Provides staff position on one acceptable approach for what
constitutes a technically acceptable PRA

= Appendices

« Provides staff position (endorsement) on national consensus PRA
standards and industry PRA peer review guidance

—> Majority of staff positions in the main body have not
changed since Revision 0 — both NRC and stakeholders, in
general, have understanding and are comfortable w:th
the language



Regulatory Guide 1.200
Content “('ITLad‘in body)

Describes the relationship of RG 1.200 to other guidance
‘documents

Provides staff position on what constitutes a technically acceptable
PRA

Provides staff position on how to use a national consensus
standard and industry peer review in meeting staff position on a
technically acceptable PRA

Provides staff position on demonstrating that the PRA used in
regulatory applications is of sufficient technical adequacy

Provides staff position on the documentation to supporta -
regulatory application



Relationship of RG 1.200 to
Other Guidance chuments

e T

1 =
t Licensing - 50.69 - 50.48(c) ‘ 10 CFR part 52 :
APPLICATION — : . Risk.-lnformed Risk-llnfo['med Fire Protection, Natipngl Licenses, Certifications, —_— 1
Licensing Changes Categorization and Fire Protection Association . And Approvals For I

! Treatment of SSCs Standard NFPA 805 Nuclear Power Plants
i — ] *x— — Tk .'I
L . e . R . S - . L R I |
APPLICATION R R LR e T g T e e — o 1
SPECIFIC > 1 Regulatory Regulatory Regulatory Regulatory . "
REGULATORY I | Guide1.174 Guide 1201 | | Guide1205 | Guide 1.206 | .. |

Regulatory
v Guide 1.200

I
|
)
|
GENERIC SUPPORTING : 1 v : T
I
t
I
I

GUIDANCE

National PRA
Consensus Standards
and Industry Related

Guidance

—> RG 1.200 is invoked by other
regulatory guides




Scope of RG 1.200

~ w Primarily addresses currently operating
light water reactors (LWRSs), and new
LWRs applying for DC and COL

s Addresses CDF, LERF and LRF
= Addresses all plants operating states

»n Addresses both internal and external
hazard groups



-

Scope of RG 1.200 (cont'd)

= Provides approa"ch for a technically acceptable PRA, does
not provide a staff position on other risk analysis
approaches .

s Defines PRA

For a method or approach to be considered a PRA, the method or -
approach (1) provides a quantitative assessment of the identified risk in
terms of scenarios that result in undesired consequences (e.g., core
damage or a large early release) and their frequencies, and ?2) is
comprised of specific technical elements in performing the quantification.
A method that does not provide a quantified assessment of the defined
risk or does not include the technical elements specified in Regulatory
Position 1.2 is not considered to be a PRA.

= Technical acceptability defined in terms of technical
elements and their associated attributes and
characteristics |

10



~+ RG 1.200: Use of National Consensus
g Standards and Industry Peer Review

= RG 1.200 allows the use of national consensus PRA standard
to demonstrate conformance with the staff’s position on what
constitutes a technically acceptable PRA

= Standard provides requirements on what a technically
acceptable PRA needs to include

= A peer review is needed to determine if the intent of the requirements
in the standard have been met

= RG 1.200 provides staff’s p05|t|on on what constitutes an acceptable
peer review |

= Use of a standard has to address the staff’s concerns (as |
addressed in Appendix A to RG 1.200)

11



o o
RG 1.200: Use of
Consensus Standard

- Technical requirements written to different
“capability categories”
Use of the capability categories has caused
confusion

While technical requirements in a PRA may vary,
current good practice (Category II) is adequate
for majority of applications

Staff recommends that next revision of the
standard address a single category, current
good practice | -

12



RG 1.200: Peer Review

NRC has to have confidence in industry peer reviews

to achieve a primary purpose of RG 1.200:
» Obviate the need for an in-depth review of the PRA by NRC staff

Staff position for a technically acceptable peer review addresses:
= Peer review process
= Has to be current with both the PRA and the standard
» Team Qualifications
« Has to have credibility (e.g., expertise, independence)
= Documentation
= Has to document the strengths and weaknesses of the PRA

Use of a industry peer review process has to address the staff’s concerns
(as addressed in Appendices B-D to RG 1.200, Revision 2)

13



" 7" Standard/industry Guidance "

giNﬁRC”Eﬁﬂoféérﬁe’nf o

oy

Addendim A

. External hazards

L ]
N *
-.» " CDF and LERF
. .

" Feb 2009 .

RG 1.200, Rev 2. - -

U Document” T seepe s U Tpae [ S pate T
ASME RA-S-2002 . At-power' April 2002 DG 1122 Nov 2002
- * Internal events
* ° Internal flood
e CDF and LERF _
Addendum A Same . Dec 2003 RG 1.200, Rev 0 Feb 2004
- Addendum B Same Dec 2005 DG-1161/RG 1.200 Rev 1 Sep 2006/Jan 2007
Addendum C Same July 2007 - -
ANS 53.21 External hazards 2004 . DG-1138 Aug 2004
Revision 1 Same - March 2007 --- -
ASME/ANS RA-S-2008 * Internal hazards April 2008 DG-1200 June 2008
* External hazards
e CDF and LERF
* _At-power
. :-Ihtérr}al hazards

Bk March 2009 - ,-L oon

-NE| 00-02 . At-power March 2000 RG 1.200, Rev 0 Feb 2004
* Internal events
¢ Internal flood
e CDFand LERF
Revision 1, Self Assessment same Nov 2006 RG 1.200, Rev 1 Jan 2007
NEI 05-04, Peer Review e At-power Aug 2006 RG 1.200, Rev 1 Jan 2007
Update * Internal events :
* Internal flood
. e CDF and LERF
“Revision2” . - . Same ..Nov2008: . " | DG-1200,RG.1:200,Rev2 _ | March2009.
NE! 07-12, Int Fire Peer Internal Fire Dec 2007 DG-1200 June 2008
Review v .
“DraftH. |. same- ‘Nov2008° - | RG1.200, Rev2 March 2009

History of Standards and Industry Guidance

14



RG 1.200: Staff Endorsement of
Standards and Indﬁgs_t(y Guidance

Staff position categorized as “no objection,” “no objection with

clarification,” or “*no objection subject to the following qualification,” and
defined as follows: |

- = No objection. The staff has no objection to the requirement.

= No objection with clarification. The staff has no objection to the
requirement. However, certain requirements, as written, are either unclear or
ambiguous, and therefore the staff has provided its understanding of these
requirements. |

= No objection subject to the following qualification. The staff has a
- technical concern with the requirement and has provided a qualification to
resolve the concern.

The staff clarification or qualification to the requirement is indicated in
either bolded text (i.e., bold) or strikeout text (i.e., strikeeut); that is, the
necessary additions or deletions to the requirement for the staff to have
no objection are provided. |

15



e | N B : ®
RG 1 200:; Appendlx A
' Contents

s A-1: General Requirements = A-6: Screening

= A-2: Internal Events = A-7: High Winds
= A-3: Internal Flood - = A-8: External Flood

x A-4: Internal Fire s A-9: Other Hazards

= A-5: Seismic Events s A-10: Seismic Margins

16



RG 1.200: Appendix A
Table A-1, Generalwligquirements

= Majority of staff concerns addressed

= Remaining issue on peer review

» . Need to assess the appropriateness of the
assumptions

= Need to review all the applicable requirements
« Need a minimum list of topics to be reviewed
» Need to document what was reviewed

17



RG 1.200: Appendix A
Table A-2 thru A-flﬁ,_Iﬂnte}rnaI Hazards

« Internal Hazardsf Internal events, internal flood, internal fire
» Majority of staff concerns addressed

Remaining issues:

= Internal Events: Failure to repair

o Data collection and estimation should use both plant-specific
and industry data where appropriate

= Internal Flood: Flood-induced failure mechanisms
o Some level of assessment needs to be included in the analysis

= Internal Fire: equipment selection
o Supporting requirement needs to state what to do

18



RG 1.200: Appendix A

Tables A-5 thru A-9, ‘E?gctzgrnal Hazards

External Hazards: Seismic, screening and conservative
analyses, high winds, external floods, other external
hazards, seismic margins

Majority of staff concerns addressed
No major “qualifications” remain

Remaining issue on tornado wind hazard

»« Basic elements of the analysis need to be provided as
requirements and not as a “note”

Seismic margins — staff has not endorsed, outside of
scope of RG 1.200 |

19



RG 1.200: Appendices B-D
NEI Peer Review Guidelines

= Majority of staff concerns addressed

= NEI 00-02 and NEI 05-04
« Self-assessment performed against ASME RA-Sb-2005

» Standard has changed since 2005 (e.g., revised requirements,
new requirements)

= PRA may have changed

= Self-assessment needs to be against both the current PRA and
the current standard |

= NEI 07-12

» Peer review needs to be performed using Addendum A to the
standard

« Every appllcable requirement needs to be reviewed

20



Stakeholder Comments
onL DG 1200

Majority of comments?[ were of a “technical edit” nature
Majority of comments were accepted by the staff
Numerous comments not applicable to the RG

Maijor outstanding industry issues:

Do not finalize until fire and external hazard parts of the standard have
been fully piloted

Acceptability of seismic margin as a seismic PRA

‘Self-assessment is historical

Assessment of non-routine activities

Level of expertise for tornado hazard analysis

Use of bounding for fire scenarios for Capability Category II
Independence of peer reviewers

21



Schedule and Future Work

. Commission due date of March 31, 2009, for Revision 2 of
'RG 1.200

= Other technical concerns are being addressed by ASME
and ANS
= Addressed in either future addendum or revision to ASME/ANS
RA-Sa-2009
= PRA Standards under development
= Low power shutdown
» Level 2
= Level 3

New Reactors
Advanced non-LWRs

= RG will continue to be revised/updated to stay current with
published standard

22



NUCLEAR REGULATORY
COMMISSION

10 CFR Part 50
RIN 3150-Al01
[NRC~2007~0008]

Alternate Fracture Toughness
Requirements for Protection Against
Pressurized Thermal Shock Events

AGENCY: Nuclear Regulatory
Commission.

Nuleae Regulatary Com

Rulemaking Working Group

Alternate PTS Rule

» Barry Elliot
» Matthew Mitchell
» Stephen Dinsmore
* Lambros Lois
* Veronica Rodriguez
» Mark EricksonKirk
* Robert Hardies
* Nihar Ray
Geary Mizuno

United States Nuclear Regubatnry Comaission

Protecting People and the Environment

NRR/DCI
NRR/DCI
NRR/DRA
NRR/DSS
NRR/DPR
RES/DE
RES/DE
NRO/DE
0OGC




Ag e n d a . ' nited States Nudleas Regulacory Comnuission
AI t e rn at e | PT S R u I e Protecting People and the Environment

* Main Topics:
— Technical Basis for the Rule
— Generalization Study

—~ Current PTS Rule and motivation for
developing the Alternate PTS Rule

— Alternate PTS Rule

Technical Basis *®USNRC

United Sates Nuclear Regulatory Comeission

Ove ra I I M od e l Protecting People and the Ennironment

Probabilistic Estimation of Through-Wall Cracking Frequency

Commission
‘statement

Screening Limit
Development

Yearly Frequency of
Thru-Wall Cracking

Vessel damage, age,
or operational metric




<

@ USNRC

Migsinn

Technical Basis
Detailed Study Plants (Baseline) g el s Eimne

» Detailed analysis of 3 pressurized water
" reactors (PWRs) -
— Al PWR manufacturers
« 1 Westinghouse (W)
» 1 Combustion Engineering (CE)
* 1 Babcock & Wilcox (B&W)
— 1 plant from original (1980s) PTS study

'~ = 2 plants very close to the current PTS
screening criteria
« Generalization to all PWRs
— Characteristics of materials and
transients that dominate failure
frequencies
— Examination of 5 more high
embrittiement PWRs

Technical Basis @ USNRC

United States Nuclear Regutatory Commistion

Summary of Findings — 3 Study Plants Prtesing Faple e he Environmens

» Only the most severe transients modeled contribute to risk

— The characteristics of these transients are similar across the
operating PWR fleet

— Operator actions, while accounted for in our analysis, are not
important for the scenarios that dominate RT),, limits

» Axial flaws, and their associated material properties,
dominate risk '

+ Study plant results support development of .
embrittlement-based through-wall cracking frequency
(TWCF) estimation formulae useful for all plants




Technical Basis

Unired Sraces Nuclear Regulaumy Comoisgion

RT Limits — Implementation for Plate Plants i i st
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Technical Basis

RT Limits — Implementation for Forgings Frasating Feople s e Eniranmens

Unired Scates Nuclear Regulatary Commision
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Technical Basis
Important Transient Classes

%

Protecting People and the Environment

Max RT [°F]

w 100%
2
- 80% A
©
5
60% 1 X
: 0% — Medium and Large Diameter Pipe Breaks (LOCAs)
- —— Stuck Open Valves, Primary System
g' 40% | ¢ ~ Main Steam Line Breaks
E 5
= 20% A
e
c S—
Q IS e
O 0% s : : .
200 250 300 350

Generalization Study
Methodology

» Original detailed study - 3 plants
— Beaver Valley (W — 3 Loop)
— Oconee (B&W)
— Palisades (CE)

* Chose 5 more high embrittlement plants
— Salem, Unit 1 (W — 4 Loop)

Three Mile Island, Unit 1 (B&W)

Fort Calhoun (CE)

Diablo Canyon, Unit 1 (W — 4 Loop)

Sequoyah, Unit 1 (W — 4 Loop)

|

» Questionnaire used to collect information
on the 5 additional plants

United States Nuclear Regubatary Cermmission

Protecting People and the Environment




Generalization Study

Vnired Statee Nudlear Regulacory Commissiun

Medium and Large LOCAs Prorecing Faplc i Evranren

+ Dominate risk at higher embrittiement
(75% contributor at new RT-limits)
» Failures driven by factors that are similar across fleet

— Rate of cooling of the primary system water exceeds that achievable
by the reactor pressure vessel (RPV) wall, so the transient severity
depends on:

+ Steel thermal conductivity

» Vessel diameter and thickness
Not by the thermal hydraulic (TH) characteristics of the transient
(i.e., is vessel-limited)

— Emergency core cooling systems operate automatically.

.. Therefore operator actions do not play a role in these transients

_+ These factors suggest generalization
is possible

Generalization Study U _

Stuck-Open Primary Valves '  Fooucaing Frole cud b Emiromment

 Dominate risk at low embrittlement

+ Failures driven by factors that are similar across the fleet

— Low reactor coolant temperatures at time of
re-pressurization

— Re-pressurization to the safety valve setpoint
+ Rapid operator action (i.e., high pressure injection (HPI)
throttling) can influence this scenario; however, even if
credit for operation action was removed, the screening
criteria will not change

» These factors suggest generalization
is possible




Generalization Study -‘ '7"'%U.S.NRC

Main Steam Line Breaks i e

Provecting Peaple and the Environment

Slight effect at very high embrittlement

Failures driven by factors that are similar across the fleet

— Rate of cooling of the primary system water exceeds that
achievable by the RPV wall

— Temperature in primary cannot fall below 212°F because of
secondary side interaction.

Failures, if they occur, happen before operator action
is probable ‘ '

These factors suggest generaliz_atioh is possible

Background R USNRC

Current PTS Rule — Technical Summary PrrecingFops and e Envronmrt

* The current PTS rule, 10 CFR 5_0.61_, has provided a
sound, conservative methodology for ensuring adequate

protection from PTS events since its promulgation in
1985

» However,10 CFR 50.61 is fundamentally based bn
1980s technology and is not based on the best available

information and analyses regarding potential RPV failure
due to PTS




Background

" Current PTS Rule - Regulatory Summary e e o

» The level of conservatismin 10 CFR 50.61 imparts a
degree of unnecessary regulatory burden on licensees
when compared to our best current understandlng of
PTS events and the risks they pose

- Under 10 CFR 50.61, approximately 8 to 12 operating
PWRs would not meet the screening criteria of the rule
" through 60 years of operation

Background

United States Nucleu Rg! v Comanssio:
Alternate PTS Rule — Objectlves ratcting Faple and he Envianmens

» The objectives of the alternate PTS Rule,
10 CFR 50.614a, include:

©

— Adequate protection of public health and safety

— Regulatory efficiency, effectiveness, and openness

— Remove unnecessary regulatory burden




Alternate PTS Rule

United States Nuclear Regelunry Commisann

OVG rVI eW Pratecting Peaple and the Enviranment

» 10 CFR 50.61a structured similarly to
10 CFR 50.61

+ Similarity emphasized to facilitate implementation
by both the industry and the NRC staff

- Differences between the two rules reflect
critical features

Alternate PTS Rule 2 USNR

United States Nuclzar Regatatry Commission

Key Features Frrecring Feuple ud e Evionmens

» Key features of 10 CFR 50.61a include:
— Limitations on applicability
— Less restrictive screening criteria

— Evaluation of plant-specific flaw distributions

— Implementation of new embrittlement models and
RPV surveillance data evaluations




Alternate PTS Rule

Unired Srates Muclea Regulatey Commissin

Limitations on Applicability Drotecting People and 1he Enveivomment

» Technical basis for 10 CFR 50.61a based on evaluation
of currently operating PWR designs

» New reactor designs may by subject to different PTS
event frequencies or severities — hence,
10 CFR 50.61a not explicitly applicable

* Improvements in RPV manufacturing expected to
obviate need for application of 10 CFR 50.61a
to new reactors

Alternate PTS Rule

Less Restrictive Screening Criteria Proecting People avd she Exironmont

Unired States Muclear Regulatory Comnussion

. Modified material prdperty parameter (RT,,ax) used
instead of RTprg

» Technical basis for 10 CFR 50.61a demonstrates that
PWR facilities can safely operate to higher levels of
RPV embrittlement

* Hence, less restrictive screening criteria implemented in
10 CFR 50.61a




Alternate PTS Rule USN RC

Plant-Specific Flaw Distributions Praveting People and the Esmivomens

+ Less restrictive screening criteria in
10 CFR 50.61a due, in large part, to use of a more
realistic flaw distribution in technical basis development

» Important to verify facilities implementing
10 CFR 50.61a are consistent with this assumption

* Requirements established to evaluate data acquired via
ASME Code-required inservice inspections to verify
plant-specific flaw distribution

Alternate PTS Rule L USNRC

Embrittiement Models and Surveillance Data Protecting People and she Environient

» 10 CFR 50.61a embrittlement models based on:
— a significantly enhanced RPV surveillance database

— a combined statistical analysis of data and a
mechanistic understanding of radiation embrittlement

 Enhanced RPV surveillance data evaluations:

— are more statistically rigorous

— ensure embrittlement models are not
behaving non-conservatively




Alternate PTS Rule USNRC

C onc I us i on ’ Protecting People and the Environment

* 10 CFR 50.61a provides:

— an effective option for those facilities projected to
exceed the screening criteria of 10 CFR 50.61, while

— ensuring that adequate protection of public health and
safety is maintained based on the rule's thorough,
state-of-the-art technical basis and specific

requirements incorporated in the rule, where

necessary, to ensure facility compliance with the
rule’s technical basis
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(@/USNRC RG-5.71 Development

United Staies Nuclear Regulawry Commission

Protecting People and the Environment

New Rule 10 CFR 73.54

» Protection of digital computer and communication
systems and networks from cyber attacks

Safety-related and important to safety functions

Security functions

Emergency preparedness functions

Support systems, which if compromised, impact above

» Approved by Commission 1/09

» Anticipate OMB approval April/May

®USNRC  RG.5.71 Development

Unised States Nuclear Regutatory Commission

Protecting People and the Environment

Conceptual Development

DG-5022

RG-5.71

0082 -
&C'ISG-01 "

*Merger of IEC 15408 (Parts 1-3) and IEC 17799




(@USNRC RG-5.71 Development

Protecting People and the Environment

Stakeholder Comments
« Participation by NERC, FERC, DHS, NIST, Joe Weiss, vendors, licensees,
NEI
» 7/11/08 Stakeholder Meeting (208 comments)
— High number of questions, assumptions, move and delete comments
+ 12/4/08 Stakeholder Meeting (14 comments)
Cyber security plan needs to be clearer
Should leverage existing NRC/industry regulations, programs, and processes
Should use a graded approach

Physical and logical security boundaries do not have a one-to-one
correspondence

« 1/12/09 Stakeholder Meeting (6 comments)
— Reorganize document to discuss plan first, next program, then security controls
— Emphasize performance-based attributes

- 2/11/09 Stakeholder Meeting (final closure)

5
@USNRC  technical A h
e 1€CHNICAl Approac
Protecting Peaple and the Environment
Time Frame Security Engineering Paradigm Technical Environment
1960s — 1970s COMPUSEC - computer security ' Digital mainframes
COMSEC — communications security Analog communications
1980s — mid 1990s | INFOSEC — information security Distributed computing
LANs
Digital communications
Mid 1990s — today | Cyber security Convergence of computing and
-Management controls telecommunications
-Operational controls Advances in digital technology,
Technical controls ASICS, PLDs, FPGAs, efc.

Cyber security: combination of : (1) inherent technical features and functions that collectively contribute
to a system, system of systems, and enterprise achieving and sustaining confidentiality, integrity, and
availability, and (2) implementation of standardized operational and management controls that define the
nature and frequency of interaction between users, systems, and system resources, the purpose of which
is to achieve and sustain and known secure state at all times, and prevent accidental and intentional
theft, destruction, alteration or sabotage of system resources.
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@USNRC Technical Approach

Protecting People and the Environment

Purpose of RG-5.71

+. Per 10.CFR 73.54 establish performance based
requirements to ensure that the functions of critical
systems and critical digital assets are protected from
cyber attack throughout the system engineering
lifecycle, using a graded approach |

(@USNRC Technical Approach (3.1, 3.9)

Protecting People and the Environment

* Vulnerability
— Inherent weakness in a system, system of systems, or enterprise, its
design, implementation, operation, or operational environment
* Threat
— Potential for a vulnerability to be exploited, accidentally or intentionalg,
a function of the opportunity, motive, expertise, and resources (OMER)
needed and available to effect the exploitation
+ Risk
— Likelihood of a vulnerability being exploited and a threat instantiated,
plus the worst-case severity consequences

Ongoing throughout lifecycle




USNRC Technical Approach (3.4.1.2)

Protecting People and the Environmens

3.4.1.2 The licensee should perform concurrent security engineering lifecycle
activities, to achieve high assurance that safety, reliability, and security
engineering activities are coordinated.

%USNRC Technical Approach

Protecting People and the Environment

10




%USNRC Technical Approach (3.4)

Protecting Peaple and the Environment

-System and service acquisition -System hardening -Access control

(vendor supply chain) -Media protection -Audit and accountability
-System engineering lifecycle activities -Physical and operational -System and communication
-Risk management environment protection protection

-Identification and authentication
-Defense in depth

-Personnel security
-System and information integrity
-Attack mitigation

-Configuration management

-Policies and implementing procedures

‘E e 1€CHRNICAl Approach
Protecting Peaple and the Environment
Performance based
+ RG-5.71 specifies attributes (“what”) for which applicant must demonstrate high
assurance
» Cyber security plan, policies, and implementing procedures specify details (“how”),
along with applicable NUREGs
+ Rationale:
-~ Security architecture is site specific, tied to each system, its design, implementation,
operation, and operational environment
-~ Security engineering is a concurrent engineering activity, ties into existing system
engineering methodology and business practices
- Rapid evolution of cyber security technology
-~ Constantly changing attack methods and threat environment
- Security sensitive information doesn’t belong in a public document
— Approach is similar to other federal security rules and NERC cyber security standards
- “..defense technologies are widely available to mitigate threats but have not been

uniformly adopted due to associated costs, perceived need, operational
requirements, and regulatory constraints.”

~ Director of National Intelligence Annual Threat Assessment, provided to U.S. Senate
Select Committee on Intelligence, 2/12/09, p. 39.

12




' USNRC

United $rares Nuclear Regulatory Commissinn

Protecting Peaple and the Environment

Technical Approach (3.6)

Most Common Categories of Exploits (accidental or intentional)

-Action, command, response triggering
-Blocking access to system resources
-Browsing, surveiliance (pre-cursor event)

~Corruption of resource management
information :

-Deletion of information
-Denial of service, network flooding,

system saturation, lack of capacity
planning

-EMI/RFI

-Environmental, facility, power faults or
tampering

-lilegal operations, transactions,
modes/states

-Inference, aggregation

-Insertion of bogus data or commands
-Lack of contingency planning, back-ups

-Masquerading, IP spoofing
-Modification of information or commands

-Lack of fault tolerance, error detection or
correction

-Overwriting information or commands

-Password guessing, spoofing,
compromise

-Replay, reroute, misroute rhessages
-Site or system specific vulnerabilities
-Theft of information or service
-Trojan horse

-Unauthorized access or use of system
resources

-Uncontrolied, unprotected portable
systems, media, archives, hardcopies
-Unpredictable COTS behavior
-Virus, worm, zombie, bot net

13

@ USNRC

Uniced Stares Nuclear Regulatory Commissian

Protecting People and the Environment

Technical Approach (3.5)

An example of such a defensive architecture is one that includes a series of
concentric defensive levels of increasing security

Security Architecture: Concentric Ring Model

14




US.NRC

Unired States Nuclear Regularory Commission

Protecting People and the Environment

Technical Approach (3.5)

1ISO/OSH
Reference Model

Sample
Protocols

Sampie
Security Controls

FTP, HTTP, SMTP, SNMP,
Telnet, APIs

7: Application Layer

6: Presentation

5: Session

Session management and
Synchronization

4: Transport TCP, UDP

3: Network IP, X.25, ATM

2: Data Link |IEEE 802.3, Frame relay

1: Physical V.90, OC-3, SONET, RS-422

Context and syntax management

Prohibit use of Telnet, require HTTPS,
Digital certificates, system hardening

Information hiding

Digital certificates

Peer entity authentication
IPSec, partitioning, wrappers
Asymmetric block encryption

Electrically isolate signais, channels,
etc.

Defense in depth strategy: apply multipie different technical and operational security

controls to ali layers of the protocol stack.

USNRC

United Starcs Nuclear Regutarory Commission

Prosecting People and the Environmen:

Technical Approach

Sample implementation of Technical Controls
Access Control 3.4.3.1 Authentication 3.4.3.4
« Domain and type enforcement « Biometrics
* Least privilege « Data origin
» Wrappers « Digital certificate
* Role based * Kerberos
» Time based * Unilateral
* Origin based * Mutual
» Encryption * Peer entity

* Information hiding
+ Partitioning

* Smart cards
* Non-repudiation of origin, receipt




WUSNRC Technical Approach (3.3)

Protecting People and the Environment

 Incorporating the Cyber Security Program into the
Physical Protection Program

10 CFR 73.54(b)(3) security program a component of the physical
protection program
+  Security organization is responsible for protecting the facility
from physical and cyber attacks up to and including the
design-basis threat ,
+  Align key personnel who are responsible for the management
and oversight of the licensee’s cyber security program

+  Flexibility in regard to solid line/dotted fine reporting chain

17

RUSNRC  path Forward

United States Nuclear Regutatory Commission

Protecting People and the Environment
RG-5.71 Next Steps
* Respond to ACRS comments

« Complete development of generic cyber security plan
template NEI-08-09

* Conduct licensing reviews _
~+ Develop and implement oversight process

Requesting ACRS letter endorsing issuance for use




%USNRC Backup: Comment Response

Protecting People and the Environment

. Cyber security should not be located in the physical security organization.
- Response: The rule, specifically 10 CFR 73.54(b)(3) requires this. However, we
understand this concern and have allowed flexibility in regard to the dotted line/solid tine
reporting structure between cyber and physical security.

. Need to ensure that cyber security requirements are carried forward all through the
supply chain.

- Response: We will add *..including all suppliers, vendors, and maintenance
contractors.” to the end of the first bullet under 3.4,1.1. We will reword the second
bullet under 3.4.1.1 to read “...vendor, supplier, and maintenance security and
development lifecycles.”

. Need to emphasize the importance of configuration management, especially during
hardware/software upgrades.

- Response: We believe the configuration management requirements stated in 3.4.1.2,
which references Chapter 7 of the SRP and BTP-14, 10 CFR 54, 10 CFR 59, and
section 3.10 of this document, address this concern.

. Need to add more definitions in the glossary.
- R‘lesponse: The additiona! definitions provided in this slide set will be added to the
glossary.

19

(}%USNRC Backup: Comment Response

Prosecting People and the Enviromment

« Need to include more examptes and diagrams
— Response: The new diagrams and tables provided on slides 8-11 and 13-16 will be added to the
document.

» Need to emphasize the deliberate exploitation of vulnerabilities.
- Response: This point has been added to slides 8 and 13, which will be added to the document.

= Need to add acceptance criteria
— Response: The burden of proof that a security controi or set of controls is acceptable and meets the high
assurance test lies with the applicant. That said, a security control would be considered acceptable if:
- The security control selected is appropriate for the vulnerability it is intended to mitigate.

« The implementation, configuration, operation, and execution of the security control are sufficiently
robust and resilient to mitigate the threat of the vulnerability being exploited.

- The implementation, configuration, operation, and execution of the security control are consistent
with industry best practices, national and intemational consensus standards, applicable NUREGs,
site specific policies and procedures, and the due diligence criteria.

+ The security control is consistent and compatible with the overalt site security architecture
— [This statement will be added as the third paragraph in Section 3.4.]

Due diligence: (Black’s Law Dictionary) such a measure of prudence, activity, or assiduity, as is
properly to be expected from, and ordinarily exercised by, a reasonable and prudent person
under the particular circumstances, not measured by any absolute standard, but depending on
the relative facts of the special case.

20
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United States Nuclear Regulatory Commission

Prozecting People and the Environment

Backup: NUREG/CR 6847

Cyber Security.of the'CriticaliDigital/Asset:

l

[-;lncorjb(iraig :t‘he,Méth'od-‘ihtd an, Ongoing Cyber:Security program |
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Confirmation of the Value of Simulator

| Exercises

* Provide insights on issues related to human behavior that
can be used to improve HRA methods:

~ Understanding of the context for the crew actions, including its
dynamic aspects (HFE 2A and 5B1)

— Recognizing the significance of crew to crew variability

~ — Identifying potential failure mechanisms

» HRA methods take these into account to varying degrees

- HEPs in the context of a PRA represent the average taken over the
aleatory-variables (e.g., specific crew) and bounding or
representative context (e.g., plant conditions)

— Crew to crew variability is not considered for most methods

— Many methods do not explicitly consider failure mechanisms



, -

Var1ab111ty n Quant1tat1ve Results

. Desplte the care taken to pr0V1de a detalled descrlptlon of the |

scenarios, the HEP evaluations show s1gn1ﬁcant variability,
- though less than in the ISPRA study

* The Varlablhty was present for both the easy (e.g., HFE 4A) and
the difficult (e.g., HFE 1B and HFE 5B1) HFEs

* Some variability is explainable by differences in assumptions

. Some outlier estimates (e.g., HFE 1A for ATHEANA) are
understood

* The variability is not correlated across the HFEs (i.e., the
highest HEP for different HFEs is not from the same analysis)

3
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Understanding the Sources of Variability

\

* Variability should not be unexpected since the
“methods have very different bases, including:

— Identification of failure mechanisms at a fairly detailed
level (e.g., ATHEANA, MERMOS, CBDT)

— Identification of generic failure types (e.g., CREAM,
HEART)

— Task analysis (e.g., THERP, ASEP)
- — PSF approaches (e.g., SPAR-H)
« The different methods require differing degrees of

qualitative analysis and depth of understanding of
human behavior




Understandmg the Sources of Variabrhty
_(cont’d)

» Factors affecting Variability include:

— The capability of method to capture the significant
influences on behavior

— Inherent pessimism or optimism of the method
— Whether the method has been applied as intended

— The team experience in HRA and with the method
“applied

— The degree of expertise in human performance needed to
apply the method

' _ The depth of qualitative analysis undertaken to
‘understand the underlying dynamics of the scenario and
factor it into the estimation -



Differences in Qualifati've Assessment

~» The nature of the qualitativé analysis required 1s
different from method to method

— Atone extreme, the qualitative assessment 1s focused on
identifying failure mechanisms, including the contextual
- factors that drive them |

— At the other, it 1s focused on determinirig the strength of
a PSF | | |

 The guidance for performing a qualitative
assessment that 1s systematic and thorough appears
to be inadequate for most methods
— Leads to lack of reproduceability and traceability
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_Initial Findings

« All methods, but particularly the more simplified
- methods, need additional guidance on:
— How to develop the qualitative analysis

« What are the operational conditions that could influence
performance and how will they relate to the procedures,
training, etc.

« Guidance on how to discuss these issues with operators and
trainers to obtain important information

— Howto Judge the level of PSFs
— How to document the quantification

« Many methods need to include additional PSFs to
adequately predict crew performance



- @ ® e
Use of Study Results to Address SRM

* The results of this study, and the follow-on for the
LOFW scenarios, will be used to identify the
strengths and weaknesses of the various methods
in order to:

— Identify methods that are acceptable for spemﬁc
regulatory uses

— Identify improvements to those methods
— Identify limitations on their use
— Development of potential hybrid methods

— The required skill set for apphcatlon of the
methods
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Empirical HRA Study Results
“Quantitative” comparisons

« Two types of quantitative comparisons between HRA predictions and
empirical data

1. 'predicted ranking vs. empirical ranking

2. predicted HEPs vs. empirical HEPs

- Significant limitations of quantitative results, especially the small set
of observations |

— Quantitative comparisons supplement the qualitative comparisons
and insights

— The overall evaluation of the HRA methods is based on both
qualitative and quantitative insights

— However, the qualitative insights should be weighted more
strongly |




Range of predicted mean HEPs

Boxes drawn around range, 1 maximum value
and 1 minimum value excluded from each range.
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Predicted HEPs vs. empirical HEPs (Bayesian resuits)
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HFEs

« Many methods

underestimated HEPs
of difficult HFEs (5B1
and 1B, also 3B, 3A)

Rest of HFEs: nearly
all predictions (mean
values) fall within
bounds, but very
broad bounds

Consistency of
predicted ranks

— (by individual
method)
— separate,

important criterion
for HRA methods

Breadth of Bayesian confidence bounds are due to small data set.

This show limits of comparisons based on empirical (Bayesian) HEPs.




Consistency of predictions against difficulty

“Difficulty” ranks combine failure counts and qualitative analysis of
observations
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Conclusions : quantitative comparisons

- Some quantitative data, subject « Caution is warranted in

to significant uncertainties, was interpreting the quantitative

obtained. A Bayesian analysis comparisons results

was performed. — uncertainties in this reference
- Empirical reference data | data

(qualitative and quantitative) — the limited number of HFEs

— aunique aspect of this study » Qualitative evaluation remains

— allowed comparisons and the more valuable outcome of
evaluations of the methods that work so far
were not possible in previous o ] _
benchmarks. quantitative comparison

- “rounds out” the overall
evaluations of the methods

Due to limitations of the quantitative data, one should not select
among the HRA methods based on these quantitative comparisons.
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‘Qualitative Analysis and Comparison with Halden
| Crew Data
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Overview

 How we performed the qualitative analysis »

—  Summarized each HRA method’s qualitative
predictions of crew performance on each
human failure event (HFE)

— Compared with crew data

— Summarized results of the comparison and
addressed performance characteristics of the
method |

 (General ﬁndings



Summarized HRA Team Qualitative Results

- » Translated driving factors (PSFs) identified from method results
into common set of PSF's identified as relevant for this study

— Different methods address different PSFs

— Capture the factors predicted to affect crew performance in a common
terminology (Summary Table of Driving Factors)

 Summarized their “operational expressions or stories”
» Assessment team had not seen the Halden results

« Summaries were sent to each team for review
— Addressed any team comments



Summary Table of Driving Factors

EPRI Caused Based Decision Tree (CBDT) Assessment of HFE 5B1 -

PSF

Adequacy of time: - | Ina , . 2(MD)

I
it

Trme pressure AR R

Stress | : S | . ’ 0

Scenarlo complex1ty }t e A L e T T R e

Indication of condltlons Slnce pressurlzer pressure w111 not 1mmed1ately show pressure to be -2(MD)
decreasing, it was assumed that the crew would not immediately

recognize the stuck open PORV. The PORV position indication shows
closed even though 1t 1s open

‘Execution complexity. © .- "0 i mny R L L e R

‘Training E | ' 0

BRPEHENCE 5 - il e et e e DT T T T T T

Procedural gu1dance Crew does not get another d1rectlon to check pressure (when 1t w1ll be : -2(MD)
' meanmgful) until they enter ECA-3.1, which is expected to be too late

glven the tlme frame : : :

Work processes

>

Communlcatlon ol Dl e I e T o T
Teamdynamics . . -~ .- . : N/A

Scale for PSF Raiing . N= Generally good 0="Not a driver, -1=minor negative. drzver 2=
o - strong negative drzver MD Mam negatzve driver, N/A not addressed
by the method .



° e °
Compared HRA Team Predictions to Halden Crew
| Data |

» Compared PSF ratings from HRA teams to those
in crew data (for each HFE)

— Did they agree on posmve and negative PSFs and the
driving factors

» Compared operational expressions/ storles

— Dad their operational story agree with what occurred in
the crew data?

* Compared ranking of HRA team human error
probability (HEP) predictions to HFE difficulty
rankings

— Did the HEPs (ranklngs) correspond to the way the
crews performed?



Summarized the Results of the Comparison —

Addressed Performance Characteristics of the Method

 Discussion of predictive power of the method
— Identification of driving factors
— Predicted operational expression
— Assessment of HEPs

 Insights on guidance and traceability

» General conclusion on the strengths and
weaknesses of the method based on the comparison

» Insights produced by the method for error reduction



General Findings

All methods 1dentified some of the 1mportant factors that
drove crew performance

— But most HRA analyses failed to identify important factors for
some HFEs

Several methods significantly over- or underestlmated the
difficulty of some HFEs

— Many methods tended to make optimistic predictions for the more
~difficult HFEs

~ — Some methods provided relatlvely pessimistic values for the easier
HFEs |
Factors drlvmg Varlablhty between HRA team predictions:
— The depth of the analysis to develop qualitative understanding
— The performance shaping factors (PSFs) used by the method
— Judgments of the degree of influence of the PSFs



Backup slides
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Example of Specific Finding

» Inconsistency in interpretation of the diagnosis
component of a human action.

— Some methods (e.g., SPAR-H, ASEP, THERP, CBDT)
have an explicit diagnosis component.

— Seems to have been interpreted as a high level "figure
out what the accident is" activity

* It’s an SGTR — ignored diagnosis for later HFEs in scenario

— Lower level cognitive activities, such as interpreting the
plant status in the context of the step by step procedure
are not being given enough attention

— Simulator experiments show this to be important
* Can hurt the predictive power of the method



Difference (DT+ASEP - Halden)

Adequacy of Time

Time Pressure

Stress

Scenario Complexity
Indications of Conditions
Execution Complexity
Training

Experience
Procedural Guidance
Human- Machine Interface

Work Processes

Communication
Team Dynamics

> Halden - Method optimistic
= Halden - Agreement

- DT+ASEP < Halden - Method Pessimistic
Not covered
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Difference in Rating for PSFs Between Two

Applications of SPAR-H

Difference (NRC - INL)

PSF

Adequacy of Time

Time Pressure

Stress

Scenario Complexity
Indications of Conditions
Execution Complexity
Training

Experience

Procedural Guidance
Human- Machine Interface
Work Processes

Communication

Team Dynamics

HFE2A HFE3A HFE4A HFE2B HFE3B HFE5B1 HFE5B2

NRC = INL
NRC < INL

Not covered
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The International HRA Empirical Study
Phase 2 Empirical Results
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Presentation to:
Advisory Committee on Reactor Safeguards
Rockville, MD - 6 March 2009

Salvatore Massaiu
Andreas Bye

OECD Halden Reactor Project | | 4]]]}

Industrial Psychology Division
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Summary

* A new data analysis approach has been developed
that: |

* optimizes the comparison of HRA methods predictiohs
to empirical observations

* improves the usefulness of simulator data for HRA
purposes

* The experiment identified:

* the extent of crew-to-crew variability and the
significance of teamwork factors

* the importance of events dynamics in determining crew
performance

e e e g e .
v g D - L s e e




Data analysis process

* From individual observations to HRA reference data

Observations - raw data

- Audio/video

Simulator logs
Interviews

On-line performance
ratings (OPAS)
On-line comments
Crew self-ratings
Observer ratings

Crew-HFE
performances

- HFE
success/failure

- Description of |
operation

- Observed PSFs

Overall-HFE
performances

- Aggregated
operational
descriptions

- Aggregated PSFs
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Aggregated operational descriptions - HFE 2B
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Scenarro complexrty
{lndlcatron of condrtlons ]
Executlon complexrty

Lralnmg

;’lExpenence

W.°F" P'°°esses

- {Communication: -~

|| Team dynamics .-

Aggregated PSFs HFE 2B

,'_L-;':.;..;W;,.“\. )

I'No time:pressure for almost all crews™ .~ -

3
Tlme pressure o
. lStress E B

Signs. of. stress carrred over from the prevrous phase in 2 crews wrth

a difficulties

Some crews encountered drfl" cultles in understandrng why the dump was -

not workrng

L r

Some crews had problems W|th operatlng the SG PORVs at maxrmum or
settrng them correctly upon completion *. : ST

Generally good training. on ‘cooldown. -

P | WY

R Experrence level did not differentiate. between performance Ievels N

Procedural gurdance

_.'__.’_'

| The crews typrcally based the|r cooldown strategy on followrng the |
- procedure

..L - | . B A Sl z.,‘

» Mostly thorough work Some minor issueson not readrng notes and
" || warnings for 2 crews who exhibited operatlonal difficulties. . '

|| Normally good communication. Some problems in mformatron exchanges B

for'the less performrng crews (also captured under the PSF ‘Team o

z

_|dynarics’)

el s

jLess well: performrng crews (but also some; well performrng) showed lack of
adequate leadership and support (eig. SSs too involved, too: passrve)
.-" .l and/orlack of coordination and discussion: 3 crews waited too long for -

B local actlons 4 other teams wrth poor team dynamlcs performed less well.

Legend md—maln drlver -

OECDHALDENREACTORPROJECT

1 = negative driver, 0 = not a driver,

N = nominal-positive driver
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HFEs difficulty and ranking

N
a .. |
51 - ;‘7/..71 ’-5 ;,{f Very [ ] the RCS pressure for 6 out of 7 crews was f |
IS CR s E dlffICU|t “[increasing: when applymg E 3'step. 18 (“check .
)l IRCS pressure —increasing”, - the step dlrectly
tafter the end of depressunzahon) or at least
-+ |stable when applying step 19 (“Check if Sl flow |
" |'should be terminated”). Only after the HFE time
~“- - |window clearer indications of RCS leakage will
“ .. _|appear to the crew. Th|s is: the most difficult - ||
Lo o IHFE of this set. - e | -

B ¥ ST, A
T SRR AL TS R NP i
[T

HFEs Ranking: 581 > 1B > 3B > 3A > [1A, 2A, 2B] > 5B2 > 4A

| OECDHALDENREACTORPROJECT .~ .- .° "o v o e e tﬂﬁ@
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Conclusion

* The reference data (empirical results format) allow

the comparison of both factorial and scenario-based
HRA methods:

* Accounts for the dynamic nature of crew performance
(operational descriptions, observational PSF ratings)

* Not a mere table comparison (operational details,
comments on what and why)

* Significant crew-to-crew variability:
» Strong interaction with process dynamics
* Importance of teamwork factors

Procedures do not cover all situational variations in
detail |
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USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Status Report: Benchmark Study of HRA Methods
Using Control Room Simulator Data |

Erasmia Lois, PhD
Human Factors and Reliability Branch
Division of Risk Analysis
Presentation to:

Advisory Committee on Reactor Safeguards
~ 6 March 2009
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United States Nuclear Regulatory Commi

Protecting People and the Envimnr;j;: St u d y O bj eCt i ve s

- Assess HRA methods and HRA practices in light
of NPP control room simulator data
— Characterize the methods

— ldentify strengths and weaknesses in predicting
simulator results

— Provide the technical basis for improving HRA methods
and their application

— Support addressing Commission direction on HRA
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United States Nuclear Regulatory Commission T h e Iss u e

Protecting People and the Environment

 Differences in the underlying frameworks, data, and
quantification algorithms of HRA methods yield different
human error probabilities and different insights
regarding the potential drivers of error/failure

— Models are based on formal and informal theories of error but
have not been tested with empirical data.

- In reghlatory applications sensitivity analyses are used to
enhance the robustness of HRA results.



#USNRC S
* United States Nuclear Regulatory Commission N RC Effo rts to I m p rove H RA

* Protecting People and the Environment

. Development of improved guidance (NUREG-1792,
HRA Good Practices, and NUREG-1842, Evaluat/on of
HRA Methods Against the Practices) o

 |[nteractions with national and international experts to
pursue testing and benchmarking of HRA methods

« Support for Halden Reactor Project (HRP) initiative to

~invite signatory organizations to participate in an effort
to “benchmark” HRA methods on the baSIS of simulator
data »

« Data collection which includes events and simulator
data produced at the Halden simulator
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United States Nuclear Regulatory Commission I n d u Stry Effo rts to l mp rove H RA

_ Protecting People and the Environment

 EPRI HRA Users Group founded in 2000

— Charter is to promote consistency between users, and
Promote convergence of methods

— Developed a software tool with EPRI & NRC methods

-« Working with the NRC

— Comments on HRA guidance documents (NUREG-1792, HRA
Good Practices, and NUREG-1842, Evaluation of HRA
Methods Against the Practices)

— Halden Benchmarking Project — Assessment & HRA Analysis
Teams
— Joint Fire HRA PrOJect (good blueprint for new HRA pro;ects)
- Will brief ACRS soon
— Collaborative work on SRM on HRA models
« Will brief ACRS in June
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. United States Nuclear Regulatory Commission Reco mm e N d ati 0 N S an d\ D i re Ct i ons

Protecting People and the Environment \

 ACRS recommendations to compare the fundamental
assumptions of HRA models used by both the NRC and industry

« Commission direction to ACRS to “work with staff and external
stakeholders to evaluate the different human reliability'models in
an effort to propose either a single model for the agency or
guidance on which models should be used in specific
circumstances,” Nov 8, 2006 ‘

* Recent Commission direction “to continue to pursue possibly
working with EPRI, INPO, and/or international partners to test U.S.
nuclear plant operating crews’ performance in a variety of
situations and keep the Commission informed on the progress in
developing a human reliability analysis (HRA) database and
benchmarking projects,” February 18, 2009



‘ o o o ®o | | ®
@ USNRC Tasks of the HRA Empirical Study

United States Nuclear Regulatory Commission

Protecting People and the Environment

Scenario Definitions
OECD Halden, Assessment Group crews —

/ _ \ one power plant
. II .

V4
Simulator Sessions:

HRA Analyses | Observation,

Analysis teams ‘ Data Collection
l _ OECD Halden

Summary of Data Analysis

Predictions : OECD Halden
Assessment Group

e <

Comparison:
HRA Predictions vs. Crew Data
Assessment Group

Development of Insights to Improve
HRA Methods and Practices
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%mcmudcarchulawrycomm;ssion Status Of the HRA Empirical StUdy

Protecting People and the Environment

« Simulation runs perform'ed at HRP during Nov-Dec 2006

— Two steam generator tube rupture (SGTR) and two loss of
feedwater (LOFW) scenarios

— Selected four human actions for each SGTR scenario and two
human actions for each LOFW scenarios

 Phase 1: Pilot Completed in 2008

— Used two SGTR human actions to establish the method

— Established method for crew performance data collection in a
format suitable to HRA ‘ »

— Established method for evaluating HRA results

— Compared HRA results to HRP data for the two human actions

— HRP report (HWR-844), to be published as NUREG/IA-0216,"
Spring 2009

— Pilot had external review (Barry Kirwan)



cUS, NRC ‘
(il o N Reaeory Conminin. SEQTUS of the HRA Emplrlcal Study

Prote tmgP pleand tb En ironment

+ Phase 2: Data collection and analysis of
seven SGTR human actions

— Completed and hold meetmg with partlc:lpants
3/2-4/2009 |

* 14 HRA groups part|C|pated (12 domestlc and forelgn
organizations)

* HRA teams were open to the idea of | improving their
methods/practices on the basis of evaluation/feedback

~ + Discussed the idea of a hybrid method or “tool box
approach”

* External reviews participated in the meeting
- — comments very constructive and positive for the study



d US NRC
(ﬁ) S s one Status of the HRA Emplrlcal Study

Protectmg People and t/Je Envzronmem

* Phase 2 (cont)

— ACRS briefing, March 2009 | N
— Document in draft HRP report, September 2009, and in NUREGI/IA,.
September 2010 |

* Phase 3: Analysis and documentation of the LOFW human
actions
— Most teams have submitted their analysis of LOFW human actions
— HRP has completed simulator observations. o
— Now comparing analytical results to HRP data, due Summer 2009
— International meeting on LOFW results scheduled for Dec 2009
— Documentation of Phase 3 results expected in Spring 2010

» Complete documentation of the study by Sept 2010
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Management

Mitchel Taggart

Vice President of PROS




/
PROS advocates safety first

o We feel, as an industry, we have done that with respect
to our outage performance over the last several years

o Rule will make utilities change the way they schedule
their man power on the front end and back end of an
outage

o Utilities will change a successful past practice and
could impact our ability to safely execute an outage



e

First Issue

o Unit Outage - currently defined as reactor unit
disconnected from the grid

o PROS recommended change: up to one week prior to
- disconnecting the reactor unit from the grid and up to
75% turbine power following reconnection to the grid

This would require a rule change



/Am Beginning of Outage

Crew adjustment to outage schedule and themselves
(new crews)

Preparation/Familiarization in the simulator prior to
commencing the shutdown (real time simulator
shutdown vice just snap shots at key stages)

Being prepared helps keep the stress level as low as
possible in the Control Room (stress will never be
eliminated, but being prepared keeps it in check)



m After the of Outage

o Allow major equipment to be tested/placed in service
prior to releasing support personnel

- o Sufficient personnel available to handle the given
emergent issues that can occur following an outage

The better a site deals with outage recovery (resolve
emergent issues) the fewer challenges experienced
during the cycle



PROS is not proposing any change
in the work hour allowance of 60
days provided in part 26.205 (d)(4)
of the ruling for outages.



_—Second Issue — Multiunit Sites

o Qutage Unit - currently defined as only the reactor
that is disconnected from the grid

PROS recommended change: outage unit would be
changed to outage site so multiple unit facilities with
combined control rooms would be able to modity all
the site personnel schedules to accommodate the
outage.

This would require regulatory guide change



_Kdvantages

o The site can manage work hours using a single set of rules

More personnel supporting the outage — would need 50%
more operators on operating unit to comply with reg guide

o Critical outage activities will have adequate oversight and
maintain present outage proficiency - reg guide would
result in less people to support the outage

Communications between work groups will be better if
working the same schedule - minimizes stress which is a
major contributor to fatigue



Draft Final Regulatory Guide 5.73
“Fatigue Management for Nuclear
Power Plant Personnel”

Valerie Barnes, Ph.D.
Senior Technical Advisor for Human Factors
Office of Nuclear Regulatory Research

March 6, 2009

Topics

History of Regulatory Guide (RG)5.73
= Overview of Subpart | and draft final RG

> Areas of substantive disagreement with
NEI 06-11, Rev. 1

Implementation and publication
schedules




History of RG 5.73

NRC policy on work hours
Rulemaking plan approved
Proposed rule published
Public meetings on RG began
Final rule published March 31

DG-5028 published for comment
in October

Fatigue management provisions
must be implemented October 1

Subpart I: Managing Fatigue

> Applies only to plants in operational
phase

> Requires a fatigue management
program for everyone with unescorted
access to protected areas
— Training
— Self-declaration procedures
— Fatigue assessments

I




Additional Requirements for
“Covered Workers”

> Work hour controls required for
— Maintenance (risk-significant activities only)
— Operations (risk-significant activities only)
— Chemistry (ERO only)
— Health Physics (ERO only)
— Fire Brigade (effects of fire suppressants)
— Security (armed)

— Individuals who direct risk-significant
maintenance and operations

Work Hours Controls for
“Covered Workers”

Work hours scheduling
Work hour limits

Rest break requirements
Minimum days off




Minimum Days Off Requirements

Cumulative fatigue — the increase in
fatigue over consecutive sleep-wake
periods resulting from inadequate rest.

Minimum Days Off Requirements

Vary according to:

> Plant state (operating or outage)
 Shift duration (8, 10, or 12 hours)
> Job duties

— maintenance

— operations, health physics, chemistry, fire
brigade

— security




Minimum Days Off Requirements
(Normal Operations)

> |n each shift cycle, an average of:
— 1 day off/week for 8-hour shifts
— 2 days off/week for 10-hour shifts
— 2-3 days off/week for 12-hour shifts, by job duties

* maintenance: 2
+ operations, HP, chemistry, fire brigade: 2.5

+ security: 3
> Days off must be distributed to provide at

|
|
i
.

least 1 day off in any 9-day period

Minimum Days Off Requirements
(Unit Outages)

Maintenance 1 day off in any 7 days

Operations, HP, 3 days off in each

chemistry, & fire  non-overlapping 15-day
brigade block

> Security 4 days off in each
non-overlapping 15-day
block




Minimum Days Off Requirements
(Unit Outages)

> Covered workers are limited to 60
consecutive days of outage scheduling

> Covered workers are subject to outage
controls “while working on outage
activities”

Draft Final RG 5.73

Revisioné related to two areas of
substantive disagreement with NEI 06-
11, Rev. 1

> Additions and clarifications to NE| 06-
11, Rev. 1, in response to public
comments and new guidance




Areas of Disagreement

> Both relate to applying the minimum
days off (MDO) requirements
~— Concept of periodic overtime
— Applicability of MDO requirements to
operators working on the operating unit(s)
at a multi-unit site with one or more units in
an outage

Periodic Overtime Guidance
in NEl 06-11, Rev. 1

Plan a shift schedule that would include the
required MDO

Permit unscheduled work hours, as needed

At least quarterly, identify individuals who
have averaged >54 work hours/week

Review the circumstances, determine if a
schedule change is needed going forward,
document in the corrective action program




Overview of Staff Position
on Periodic Overtime

> Could lead to violations - guidance in NEI 06-
11, Rev. 1, if implemented as written, would

— Exclude unscheduled work hours when
determining the applicable MDO requirements [10
CFR 26.205(d)(3)]

— Permit covered workers to miss required days off
without a waiver [10 CFR 26.207]

> Unnecessary - regulation includes flexibility
for periods of unscheduled work hours

Scheduled vs. Actual
Hours Worked

> Rule addresses shift scheduling
requirements separately from work
hours controls

> MDO requirements are one set of work
hours controls

> Work hours include any duties
performed for the licensee, whether the
hours are scheduled or unscheduled




Flexibility for Emergent Work
Provided in Work Hour Limits

> Rule permits covered workers to work
as many as
— 16 hours in any 24-hour period
— 26 hours in any 48-hour period
— 72 hours in any 7-day period

Flexibility for Applying
MDQO Requirements

MDO requirements can be met based on average

daily work hours over a period of up to 6 weeks

Licensees have the flexibility to transition between

shift cycle lengths to accommodate emergent work

Over a shift cycle, a covered worker may work

~ an average of 9 hours/day, 6 days/week = 54/week

— an average of 11 hours/day, 5 days/week = 55/week

— for some categories of personnel, 13 hours/day, 5
days/week = 65/week

Licensees have the flexibility to distribute these extra

work hours as necessary to accommodate emergent

work




Flexibility for
Granting Waivers

Licensees are permitted to grant a
waiver of the work hour controls to
prevent or mitigate conditions adverse
to safety or security

Licensees are not permitted to allow
individuals to miss required days off
without a waiver

Draft Final RG 5.73

Retains staff position in DG-5026 that the
concept of periodic overtime is unnecessary
and, if implemented as written, could cause
licensees to violate the regulation

> Includes more detailed guidance on methods

to implement the MDO requirements that the
staff would find acceptable

10



Operator Work Hours during
Qutages at Multi-Unit Sites
Rule permits fewer days off during

outages “while working on outage
activities”

> Rulemaking intent - any time covered

o

1

o

i
R

workers perform duties on or for an
operating unit, they would be subject to
operating MDO requirements

Regulatory Guide Relaxation

In DG-5026, staff agreed that maintenance
and some operations personnel working on
common systems are eligible for relaxed
outage work hour controls

Disagreed that the licensed operators
responsible for an operating unit can be
considered “working on outage activities”

i1



Policy Bases for Staff Position

> NRC policy and guidance on control room
operations

— 1989 “Policy Statement on the Conduct of
Nuclear Power Plant Operations”

— 2008 Regulatory Guide 1.114, “Guidance
to Operators at the Controls and to Senior
Operators in the Control Room of a
Nuclear Power Unit”

Regulatory Basis for Staff Position

> 10 CFR 50.54(m)(2)(i) establishes
minimum shift staffing requirements for
ROs and SROs on an operating unit based
on
— the number of units
— control room configurations

10 CFR 50.54(k) requires one “operator at
the controls” of any operating unit

10 CFR 50.54(m)(2)(iii) requires a “senior
operator in the control room” of any
operating unit

L




NEI 06-11, Rev. 1, and Staff

Positions on Operator Outage

¢« NEI 06-11, Rev. 1 — One RO and one SRO

operating unit should have operating MDO with short-

term relief provided by operators who have
working outage hours

MDO

per

been

Staff — The “operator at the controls” and the “senior
operator in the control room,” and the operators who
relieve them (depending on number of units and
control room configurations) should have operating

Minimum Number of Indmduals Per Shift \\"6rkﬁg Nonoutage Scheduiles for
- Onsite Staffing of Operating Nuclear Power Units during-Ottages'

Two-unit site Three-unit site

Two controlrooms

Single Single Control
Control {Room Unitand Sn;sofsthe Ew:
Room One Unit Served by D" ic °"t’re| Y
Unitin  |Dual Control Room |- U2 “ontro

Number of

~
o
& c
c [*]
5 E-]
g 8
3 a
Q

Onhe Control
Room
Two Control
Rooms

o
o
2
o
3
c
o
c
=1
I
<
o
a
°

Two Units
Served by Duai
ControlRoom in
Outage

Outage |in Outage Room in Outage
Senior

Operator 22)

o
S
@
[N
g
n
~N
»
~
»

2(2)

Operator 2(3)

- 2(4)

Senior .
Operator 22) 33)

Operator 3(4) 4(5)

! Numbers in parentheses are minicum shift complement required by 10 CFR 50.54(m)
! For the purpose of this tahle, a nuclear power unitis considered to be operating wheu it is connected to the grid.
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Revised Staii Posiiion
in Drait Finel RG 5.73

o RG medifies the steli’s posiifion in

DG-6028 by

= Relerding requirements fior cperators ransifoning
oo he cutegs unk to provide long-temm relis

= Permiiing cperaiors working cutage hours o
provicle short-term reliel for opereiors on (e
ouEge unit under certEain croumsiancess

= Cleriiying thet the back-up opereiors for {he
operating unik mey work en cuege acivides,
&seoept {ve operator &t e conirols and the senior
operetor in e conlrol room reguired by reguleiion

&

Implementeation and Schedule
for Publishing Final RG 8.73

> [Fafigue menagement requirements
must b implementsd no leter then
Ocloloer 1, 2009

> St pulblished the drait finel RG to
support licensee preparaiions

> [Finel RG will be pulblished no later than
Mey 31, 2009

14



c
9O
%
%
3
O
&
O

15





