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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
MEETING OF THE ACRS SUBCOMMITTEE ON
 

RELIABILITY AND PROBABILISTIC RISK ASSESSMENT
 
MEETING MINUTES - FEBRUARY 22,2001
 

ROCKVILLE, MARYLAND
 
INTRODUCTION 

The ACRS Subcommittee on Reliability and Probabilistic Risk Assessment met on February 22, 
2001, at 11545 Rockville Pike, Rockville, MD, in Room T-2B3. The purpose of this meeting was 
to discuss proposed revisions to the special treatment requirements of 10 CFR Part 50 
(Option 2). The Subcommittee reviewed proposed industry guidance in NEI 00-04, "Option 2 
Implementation Guideline," and related matters. 

The Subcommittee received no written comments from members of the public regarding the 
meeting. The entire meeting was open to public attendance. Mr. Michael T. Markley was the 
cognizant ACRS staff engineer for this meeting. The meeting was convened at 8:30 a.m. and 
adjourned at 12:45 p.m. 

ATTENDEES 

ACRS Members 

G. Apostolakis, Chairman D. Powers, Member 
P. Ford, Member S. Rosen, Member 
T. Kress, Member M. Markley, ACRS Staff 

Principal Industrv Speakers 

B. Bradley, NEI* T. Hook, Dominion Resources, Inc. 
J. Brown, WOG B. Lutz, WOG 
B. Burchill, Exelon Generation P. Moieni, SCE 
A. Heymer, NEI D. True, ERIN Engineering 

Principal NRC Speakers 

C. Carpenter, NRR* G. Parry, NRR 
M. Cheok, NRR T. Reed, NRR 
G. Kelly, NRR S. West, NRR 
E. McKenna, NRR 

NRR Office of Nuclear Reactor Regulation 
NEI Nuclear Energy Institute 
SCE Southern California Edison 
WOG Westinghouse Owners Group 



There were approximately 11 members of the public in attendance at this meeting. A complete 
list of attendees is in the ACRS Office File, and will be made available upon request. The 
presentation slides and handouts used during the meeting are attached to the office copy of 
these minutes. 



OPENING REMARKS BY THE SUBCOMMITTEE CHAIRMAN 

Dr. George Apostolakis, Chairman of the ACRS Subcommittee on Reliability and Probabilistic 
Risk Assessment convened the meeting at 8:30 a.m. He introduced the Subcommittee 
members in attendance and stated that the purpose of this meeting was to discuss proposed 
revisions to the special treatment requirements of 10 CFR Part 50 (Option 2). He stated that the 
Subcommittee plans to review NEI 00-04, "Option 2 Implementation Guideline," and related 
matters. 

Dr. Apostolakis stated that the Subcommittee last met on December 4, 2001, to discuss 10 CFR 
50.69 and NEI 00-04 and that the ACRS staff forwarded a list of individual ACRS member 
questions on NEI 00-04, in a memorandum dated January 24, 2002, to the staff and NEI for use 
in preparing for this meeting. He noted that the staff also provided a list of questions on NEI 
00-04 on February 11, 2002, and informed persons in attendance that both lists of questions are 
publicly available and will be furnished upon request. 

Dr. Apostolakis noted that the Subcommittee was aware of a meeting between the staff and 
industry representatives, February 21,2002, to discuss concerns that the American Society of 
Mechanical Engineers (ASME) has with the proposed rule related to the ASME risk-informed 
Code Cases. He stated that the applicability of the Code Cases was not the purpose of the . 
meeting but expressed the desire to better understand the issues as the staff reconciles public 
comments on the proposed rule. 

Dr. Apostolakis noted that the Subcommittee had received no written comments from members 
of the public regarding the meeting. 

DISCUSSION OF AGENDA ITEMS 

Industry Presentation 

Messrs. Biff Bradley and Adrian Heymer of the Nuclear Energy Institute (NEI) led the industry 
presentation. Messrs. Doug True of ERIN Engineering, Bill Burchill of Exelon Generation, Inc., 
and Thomas Hook of Dominion Resources, Inc. provided supporting discussion. Messrs. Parvis 
Moieni of Southern California Edison, Bob Lutz and Jason Brown of the Westinghouse Owners 
Group also participated. They provided a brief overview of proposed industry guidance in NEI 
00-04, discussed preliminary responses to individual ACRS member questions, and discussed 
pilot plant experiences used to qualify the guideline. Significant points raised during the 
presentation include: 

•	 Application of the Option 2 process for risk-informing the special treatment requirements 
for structures, systems, and components (SSCs) involves a two-step process: (1) 
categorization, and (2) application of treatment. NEI 00-04 focuses mostly on the 
categorization process. 
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•	 SSCs categorization is partitioned into four Risk-Informed Safety Classes (RISC): 

RISC-1: safety related, safety significant
 
RISC-2: non-safety related, safety significant
 
RISC-3: safety related, non-safety significant
 
RISC-4: non-safety related, low safety significant
 

•	 The categorization process focuses primarily on internal events PRA. Risks from fire, 
spent fuel pools and fuel handling, and seismic events are not addressed in NEI 00-04. 
Likewise, acts of terrorism and sabotage are addressed by plant security safeguards 
programs. 

•	 The principles in Regulatory Guide 1.174 for risk-informed changes to the current licensing 
basis will be maintained in NEI 00-04. The integrated-decisionmaking panel (lOP) will 
evaluate the risk insights along with traditional engineering assessment methods including 
defense in depth, safety margins, redundancy, and diversity. 

•	 The treatment for RISC-3 SSCs will be designed to maintain function credited in the safety 
analysis required by NRC regulations. In response to an ACRS question concerning the 
possible use of three categories rather than four (Le., combining RISC-3 and RISC-4), NEI 
representatives stated that it is preferable to have four RISC boxes instead of three 
because there are still some regulatory requirements that still have to be met independent 
of the categorization. 

•	 Where PRAs are available, core damage frequency (COF) and large early release 
frequency (LERF) will serve as serve as primary risk metrics for the categorization. The 
importance measures of Fussel-Vesely (FV) and Risk Achievement Worth (RAW) will 
normally be used for the risk ranking of SSCs. The use of COF and LERF can be 
considered an extension of the frequency versus consequence philosophy and the use 
frequency-consequence (F-C) curve methods. 

•	 Where PRAs are not available, the categorization will be more conservative and sensitivity 
studies will be used to test the robustness of the SSC as it relates function, failure modes, 
performance attributes, and effects. 

•	 NEI 00-02, "PRA Peer Review Process Guidance," and the proposed American Society of 
Mechanical Engineers (ASME) industrial standard for internal events provide sufficient 
guidance for evaluating the quality of PRA for the categorization. 

•	 The pilots plants have adequately demonstrated the sufficiency of NEI 00-04. More work 
is needed to clarify the lOP process and selected issues such as late containment failure. 
The peer review process in NEI 00-02 is an important element of NEI 00-04 but is being 
pursued as an individual effort by each of the Owners Groups. 
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NRC Staff Presentation 

Mr. Timothy Reed and Ms. Eileen McKenna, NRR, led the discussions for the NRC staff. Ms. 
Cynthia Carpenter, Glenn Kelly, and Michael Cheok, NRR, provided supporting discussion. Mr. 
Steven West, NRR, also participated. The staff responded to Subcommittee questions 
throughout the industry briefing and offered comments based on their prepared handout but did 
not make a formal presentation. Significant points raised during the presentation include: 

•	 The staff is largely in agreement with the categorization process described in NEI 00-04. 

•	 Major issues requiring resolution include long-term containment integrity, guidance for the 
integrated decision-making panel (lOP) to support qualitative decisions, and use of the 
peer review process described in NEI 00-02, "PRA Peer Review Process Guidance." 
These issues appear to be technically resolvable. 

•	 NEI 00-04 is a work-in-progress that is expected to change sUbstantially due to pilot
 
feedback and staff comments. The staff requested an ACRS report highlighting major
 
issues for the staff to consider during the reconciliation of public comments on the draft
 
rulemaking language and guidance.
 

SUBCOMMITIEE COMMENTS, CONCERNS, AND RECOMMENDATIONS 

Subcommittee members raised the following significant points during its discussion with NRC 
staff and industry representatives: 

.•	 Dr. Ford questioned the lack of discussion in NEI 00-04 concerning the time-dependent 
failures of passive equipment. Industry representatives stated the failure'rates for passive 
equipment was being addressed by the ASME Code and risk-informed Code Cases. Mr. 
Rosen stated that the ASME Code Cases would not enable components to be removed 
from the "scope." The staff agreed but noted that the Code Cases could be used to 
change the categorization. 

•	 Dr. Apostolakis questioned how the decision making can be conservative with such high 
reliance on sensitivity studies and point estimates. He also noted that many PRAs are 
incomplete (Le., lack fire and seismic PRA). Dr. Apostolakis stated that he is unconvinced 
that decision making will be consistent. Dr. Powers stated that the calculations are 
"demonstratively conservative" and the PRAs are "demonstratively realistic." Industry 
representatives stated that the pilot plants have demonstrated methods for evaluating the 
conservatism of the risk analysis needed for decision making (e.g., reevaluation of the 
Quad Cities IPEEE fire analysis). Dr. Apostolakis noted that the industry's discussion 
seemed to indicate that items were being treated conservatively but noted that the 
language in NEI 00-04, Rev. B, does not reflect the conservatism expressed by 
participants in the meeting. 

•	 Dr. Apostolakis and Powers questioned the consideration of defense in depth in NEI 00
04. Dr. Apostolakis stated that it is important for defense in depth to be considered more 
rigorously for cases where licensees do not have a complete PRA. He suggested that 
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more explicit guidance be provided to the lOP on how to handle defense in depth when 
screening techniques are used in absence of a complete PRA. He suggested that the 
inverse should also be true -that the regulatory decision making process should be easier 
for plants having more mature or complete PRAs. The staff stated that the PRA is mostly 
looking at CDF and LERF but acknowledged the need to look more closely into certain 
issues (e.g., long-term cooling, defense in depth, late containment failure, etc.). 

•	 Dr. Apostolakis suggested that a sensitivity analysis be performed on model uncertainties 
to show how they are handled. He noted that Fussell-Vesely (F-V) and Risk Achievement 
Worth (RAW) are uncertain and suggested this study or analysis be used to confirm that 
the categorization is not affected by uncertainty. He cited papers prepared by Mr. Michael 
Cheok of the NRC staff and Drs. Modarres and Agarwal (PSA '96) as having relevant 
information for the staff and industry to consider. Industry representatives expressed 
concern that this might be an infinite model, requiring a lot of generic data to be updated 
with plant-specific data. Industry representatives further stated that the lOP process is 
being strengthened from lessons learned during the pilots. The staff stated that it is 
important to remember that F-V and RAW are screening values and reiterated that the real 
measures for decision making are CDF and LERF. 

•	 Dr. Shack and questioned why the five standard questions used in the STP exemption 
request were not included in NEI 00-04 categorization process. Mr. Rosen noted that an 
important component of the STP categorization was guidance directing the lOP not to 
change categorization of items in the PRA. Dr. Apostolakis echoed this concern. Industry 
representatives identified a flow chart (Fig. 2.4-4) in the Guideline that solicits information 
and provides guidance for decisions comparable to the STP criteria. Dr. Shack and Mr. 
Rosen suggested that the five questions and associated concerns be expressed more 
explicitly in the body of NEt 00-04.. 

•	 Mr. Rosen questioned the completeness of NEI 00-04. Industry representatives stated 
that the document was in a state of flux and would be revised to incorporate lessons 
learned from the pilots and in response to questions raised by the NRC. Mr. Rosen 
suggested that portions related to "treatment" be removed in the next revision. 

STAFF AND INDUSTRY COMMITMENTS 

None. 

SUBCOMMITTEE DECISIONS 

At the conclusion of the meeting, Dr. Apostolakis asked the staff if a letter was desired from the 
Committee during the March 7-9, 2002 ACRS meeting. The staff stated that it would be helpful 
to have the Committee's views in the form of a letter. Drs. Ford, Shack, and Mr. Rosen 
recommended that the Committee not write a letter, in part, because NEI 00-04 is in a state of 
flux and could be considered a work-in-progress. Dr. Powers suggested that it may be useful to 
prepare a letter identifying issues to be considered in the next revision of NEI 00-04. He stated 
that such a letter should recognize that the document is in a state of flux and identify any major 
flaws in the technical approach. Dr. Powers stated proposed letter need not be an exhaustive 
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study on the IDP. Dr. Apostolakis requested members of the Subcommittee to provide inputs so 
that he can draft a letter for consideration by the Committee. 

FOLLOW-UP ACTIONS 

Dr. Apostolakis requested the ACRS staff to forward the meeting handouts, particularly handout 
No.3, to other Committee members not in attendance for consideration prior to the March 7-9, 
2002 ACRS meeting. This action was completed on February 23, 2002. 

BACKGROUND MATERIALS PROVIDED TO THE SUBCOMMITTEE PRIOR TO THIS 
MEETING 

1.	 Subcommittee agenda. 
2.	 Subcommittee status report. 
3.	 Memorandum dated January 24,2002, from Michael T. Markley, ACRS Staff, to Cynthia 

Carpenter, NRR, Subject: .Questions on NEI 00-04, "Option 2 Implementation Guideline." 
4.	 Letter received February 13, 2002, from Cynthia A. Carpenter, NRR, to Anthony R. 

Pietrangelo, NEI, Subject: NRC Staff Review of Draft Revision B of NEI 00-04, "Option 2 
Implementation Guideline." 

5.	 Memorandum dated January 22, 2002,'from David T. Diec, NRR, to Cynthia A. Carpenter, 
NRR, SUbject: Summary of Public Meeting with Stakeholders, including NEI to Discuss 10 
CFR 50.69, Risk-Informed Treatment ofStructures, Systems, and Components," Draft 
Rule Language. 

6.	 Memorandum dated November21 ,.2001, from Cynthia A. Carpenter, NRR, to Michael T.. 
Lesar, Office of Administration, NRC, Subject: Implementation of Commission Action: Draft 
Rule Wording: New Section of 10 CFR Part 50, Section 50.69Risk-lnformed Treatment of 
Structures, Systems, and Components. 

7.	 Report dated July 23,2001, from George A. Apostolakis, Chairman, ACRS, to Richard A. 
Meserve, Chairman, NRC, Subject: 'South Texas Project Nuclear Operating Company 
Requests for Exemption to Exclude Certain Components from the Scope of Special 
Treatment Requirements Required by Regulations (Option 2). 

8.	 Memorandum dated August 2, 2001, fro Annette Vietti-Cook, Secretary, NRC, to William 
D. Travers, Executive Director for Operations, Subject: Staff Requirements - Briefing on 
Special Treatment Requirements. 

9.	 Nuclear Energy Institute, Draft Revision B, NEI 00-04, "Option 2 Implementation Guideline, 
"May 2001. 

***************************************************** 

Note:	 Additional details of this meeting can be obtained from a transcript of this meeting 
available for downloading or viewing on the Internet at 
''http://www.nrc.gov/ACRSACNW' or can be purchased from Neal R. Gross and 
Co., Inc., (Court Reporters and Transcribers) 1323 Rhode Island Avenue, NW., 
Washington, DC 20005 (202) 234-4433. 
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REVISED 1/30102 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
MEETING OF THE SUBCOMMITTEE ON
 

RELIABILITY AND PROBABILISTIC RISK ASSESSMENT
 
ROOM T-2B3, 11545 ROCKVILLE PIKE, ROCKVILLE, MD
 

FEBRUARY 22, 2002
 

ACRS Contact:	 Michael T. Markley (301) 415-6885 
E-mail: mtm@nrc.gov 

-PROPOSED SCHEDULE

TOPIC	 PRESENTER 

1) Introduction	 8:30-8:35 am 

• Review goals and objectives G. Apostolakis, ACRS 
for this meeting; past ACRS
 
deliberations on risk-informing
 
the special treatment requirements
 
of 10 CFR Part 50:
 

- December 4, 2001 Reliability and PRA
 
Subcommittee meeting
 

- Questions on NEI 00-04, "Option 2
 
Implementation Guideline," in ACRS
 
memorandum dated January 24, 2002
 
(ADAMS ML020280197)
 

2) Industry Presentation	 8:35-10:15 am 

• Introductory remarks	 A. Heymer, NEI 

• Industry response to ACRS questions A. Heymer, NEI 
on NEI 00-04 B. Bradley, NEI 

D. True, ERIN Engineering 
B. Burchill, Exelon 

10 :o? -{o:IS 
** BREAK**	 1.0:16 10:30 am 

10tlS - 1'2 ~JO 
3) Industry Presentation - continued 10·30 14:00 neeA 

Industry response to ACRS questions A. Heymer, NEI • 
on NEI 00-04	 B. Bradley, NEI 

D. True, ERIN Engineering 
B. Burchill, Exelon 



- . .
 

- bUNGl1 ** 12:00-1.00 pm 
, 

lac:. IS "a ..." 
4) Industry Presentation - continued 1:99 •. 16 f'ffi 

• Industry response to ACRS questions A. Heymer, NEI 
on NEI 00-04 B. Bradley, NEI 

D. True, ERIN Engineering 
B. Burchill, Exelon 

** BREAtS ** 2-45-3'00 pm 
1'1.,30- fl.'l(o (I"" 

5) NRC Staff Presentation 9=00-4.09 pM 

• Staff response to ACRS questions on C. Carpenter, NRR 
NEI 00-04 and associated industry S. West, NRR 
presentation T. Reed, NRR 

E. McKenna, NRR 
G. Parry, NRR 
M. Cheok, NRR 
G. Kelly, NRR 

r~: Vo  rz:v!" 
6) General Discussion and Adjournment ~.Oe=4.3e pm 

• General discussion and comments G. Apostolakis, ACRS 
by Members of the Subcommittee; 
items for March 7-9,2002 ACRS 
meeting 

Note:	 Presentation time should not exceed 50% of the total time allocated for a specific 
item. Number of copies of presentation materials to be prOVided to the ACRS - 35. 
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INTRODUCTORY STATEMENT BY THE CHAIRMAN OF THE
 
MEETING OF THE ACRS SUBCOMMITrEE
 

ON RELIABILITY AND PROBABILISTIC RISK ASSESSMENT
 
11545 ROCKVILLE PIKE, ROOM T-2B3
 

ROCKVILLE, MARYLAND
 
FEBRUARY 22, 2002
 

The meeting will now come to order. This is a meeting of the Advisory Committee on 
Reactor Safeguards (ACRS) Subcommittee on Reliability and Probabilistic Risk 
Assessment. I am George Apostolakis, Chairman of the Subcommittee. 

Subcommittee Members in attendance are Peter Ford, Thomas Kress, Dana Powers, 
Steve Rosen, and William Shack. 

The purpose of this meeting is to continue the Subcommittee's discussion of risk
informed revisions to the special treatment reqUirements of 10 CFR Part 50. The 
Subcommittee will review the proposed industry guidance in NEI 00-04, "Option 2 
Implementation Guideline." The Subcommittee will gather information, analyze relevant 
issues and facts, and formulate proposed positions and actions, as appropriate, for 
deliberation by the full Committee. Michael T. Markley is the Cognizant ACRS Staff 
Engineer for this meeting. 

The rules for participation in today's meeting have been announced as part of the 
notice of this meeting previously published in the Federal Register on January 30, . 
2002. 

A transcript of the meeting is being kept and will be made available as stated in the 
Federal Register Notice. It is requested that speakers first identify themselves and 
speak with sufficient clarity and volume so that they can be readily heard. 

We have received no written comments or requests for time to make oral statements 
from members of the public regarding today's meeting. 

(Chairman's Comments-if any) 

•	 The Subcommittee last met on December 4, 2001, to discuss 10 CFR 50.69 and 
NEI 00-04. In a memorandum dated January 24, 2002, the ACRS staff 
forwarded a list of individual ACRS member questions on NEI 00-04 to the staff 
and NEI for use in preparing for this meeting. 

•	 On February 11, 2002, the staff also provided a list of questions on NEI 00-04. 
Both lists of questions are publicly available and will be furnished upon request. 



(
 

•	 We understand that the staff met yesterday to discuss concerns that the 
American Society of Mechanical Engineers (ASME) has with the proposed rule 
related to the ASME risk-informed Code Cases. That is not the purpose of 
today's meeting, but we would like to better understand those issues as the staff 
reconciles public comments on the proposed rule. 

We will now proceed with the meeting and I call upon Messrs. Biff Bradley and Adrian 
Heymer of the Nuclear Energy Institute to begin. 



,
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NEI-OO-04, Rev. B 

ACRS Meeting
 

February 22, 2002
 
NEI Option 2 Task Force
 

Discussion Outline 

• Introduction 

• Overview ofNEI 00-04 

• Interaction on specific ACRS questions 

• Pilot plant experiences 
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Principle of Risk-Informed
 
Regulation
 

• Application ofNRC requirements based on the 
safety significance of equipment to incorporate: 
- Operating experience 

- PRA insights 

- Engineering principles, analyses and advances in 
technology 

• Regulatory requirements should not be applied to 
low safety-significant SSCs 

Purpose of Option 2 

Application ofNRC special treatment based on safety 
significance of the equipment 
- Two-step process 

• Categorization 
• Application of treatment 

•	 NRC special treatment requirements are controls that 
provide for an additional level of assurance over and above 
normal balance-of-plant controls for safety-significant 
equipment 
- Special treatment requirements are not applied to low safety-

significant SSCs 

•	 Design bases are not changed; design bases functions are 
maintained 
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NE100-04 
CATEGORIZATION PROCESS 

Presented To: 
ACRS 

NEI Option 2 Task Force Members 

Adrian Heymer 
Bill Burchill 
Bob Lutz 

Biff Bradley 
Tom Hook 
Doug True 

NEt.. 

Risk-Informed SSC
 
Categorization Scheme
 

Safety-Related Nonsafety-Related 

~IOO~
 

Safety 
Significant RISC-l RISC-2 

Not Categorized 
85 Safety 

Significant 

RISC-3 RISC-4 

2 
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NEI 00-04 Guiding Principles 

•	 Applicable Risk Assessment Information Will Be 
Utilized 

•	 Build Upon Approaches Used In Previous Risk 
Significance Efforts 

•	 If No PRA Information Exists Related to A 
Particular Hazard or Operating Mode, 
Deterministic or Qualitative Information Will Be 
Relied Upon 

•	 The Classification Process Will Utilize A Blended 
Approach Considering Both Quantitative (PRA) 
and Qualitative Inputs 

NE.
3 w 

NEI 00-04 Guiding Principles (Cont.) 

•	 Where An Engineering Basis for Reclassification 
Can Not Be Developed, No Change In Treatment 
of the SSC Will Occur 

•	 The Principles of the NRC's Risk-Informed 
Approach to Regulations, As Embodied In Reg. 
Guide 1.174, Will Be Maintained 

•	 The Attribute(s) Which Make An SSC Safety 
Significant Will Be Factored Into Treatment 

•	 The Treatment For RISC-3 SSCs Will Be Designed 
to Maintain Function Credited in the Safety 
Analyses Required by NRC Regulations 
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• 

• 

Safety Significant Attributes 

The Risk-Informed Performance Requirements of 
Many SSCs Is the Same (or Less) As That 
Required by Design Basis. Other SSCs Can Have 
Different Performance Needs for Severe Accident 
Mitigation. 

Identify the Attributes of SSC Performance Which 
Are Not Consistent With the Design Basis So That 
Treatment Can Be Focused on Those Attributes 
- Examples 

• Function of SSC 
• Perfonnance Attributes 
• Environmental Factors 
• Actuation Requirements 

NEI... 

Hypothetical Examples
 

RISC-1 
•	 BWR Containment Vent Valves 
•	 Design Basis Function: 

Close - Containment Isolation 
•	 Risk Significant Function: 

Open & Close to Allow Decay 
Heat Removal 

•	 Safety Significant Attributes: 
- Delta P for Opening/Clo~ing 

- Capability to locally Open in 
Event of loss of Inst. Air 

- Etc. 

RISC-2 
•	 Startup Feedwater Pump 
•	 Design Basis Function: 

NONE 
•	 Risk Significant Function: 

Provide FW Makeup to SGs in 
the Event of Loss of All AFW 

•	 Safety Significant Attributes: 
- Flow/Head Requirements 

- Alignment of Power Supply to 
EDG
 

- Etc.
 

NEt
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Risk-Informed Categorization Process
 

Step 1: Sfllp 2: Sfllp 3: Step.: 
A...mblyof 
P"nt-5pec:ific 

Risk r> Compl..Uon of 
Risk Insights 

& s.rely r> ICP R"" & 
C....ifIc:.tion. 
Rcommend r> Ev"u.tion 

of 
Recommended 

Infonutlon SlgnlficMt Cheng.. In Cheng_ 
Atlributea Trutment 

Structure of Categorization Process 
•	 Where PRAs are Available, Utilizes Importance Measures 

(FV & RAW) To Identify Potentially Safety Significant SSCs 
•	 Sensitivity Studies Test Robustness of Base Importance 

Measures 
:--,	 • Where PRAs are Not Available, Categorization Process Is 

More Conservative 
•	 Licensees Always Have Option to Develop PRAs, If Non

PRA Categorization is Overly Restrictive 
•	 Risk Insights Supplemented With Defense-in-Depth 

Assessment 
•	 Final Sensitivity Study Increasing Unreliability of All RISC-3 

SSCs Simultaneously Used to Assure the Aggregate Impact 
of Change is Very Small 

•	 Objective Is A Comprehensive, Robust & Stable
 
Categorization Scheme
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Step 1: Assembly of Plant-Specific 
Risk Information 

Risk Information Deterministic Information 
•	 Internal Events PRA • Master Equipment Lists 
•	 Fire PRA or FIVE Analysis • UFSAR 
•	 Seismic PRA or Seismic • Design Basis Documents 

Margin Assessment •	 10 CFR 50.2 Assessments 
•	 External Hazards PRA(s) • etc. 

or IPEEE Screening 
Assessment of External 
Hazards 

•	 Shutdown PRA or 
Shutdown Safety Program 
developed per NUMARC 
91-06 

NEI
9 .. 

PRA Quality 

•	 NEI 00-02 or ASME Standard Can Be Used to 
Assess Quality of Internal Events At-Power PRA 

•	 Peer Review Provides Greatest Insight Into 
Strengths/Limitations of PRA 

•	 Significant Peer Review Observations 
Dispositioned By 
- Incorporating appropriate changes into the PRA model prior 

to use, , 

- Identifying appropriate sensitivity studies to address the 
issue identified, or 

- Providing adequate justification for the original model, 
including the applicability of key assumptions to the
 
categorization process.
 

NEI
10 ,",. 
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PRA Quality (Cont.) 

•	 Characterization of PRA Quality For NRC & lOP: 
- Basis for why the internal events PRA refleds the as-built, 

as-operated plant. 
- High level summary of the results of the peer review of the 

internal events PRA induding elements that received grades 
lower than 3. 

- The disposition of any peer review fad and observations 
(F&Os) classified as A or B importance. 

- Identification of and basis for any sensitivity analyses 
necessary to address identified elements and F&Os. 

- A basis for why the other PRA analyses adequately refled 
the as-built, as operated plant. 

- A disposition of the impad of the low element grades or 
serious F&Os on the other PRA analyses. 

-	 Identification of and basis for any sensitivity analyses 
necessary to address issues identified in the other PRAs. "'LEI 

PROCESS FOR ASSURING PRA QUALITY
 
IN OPTION 2 CATEGORIZATION
 

Option 2 Submill8l 

Intem81 Events PRA AIlribut. 
PRA Model & Char8etet istica 

"1,..EI12 



Step 2: Compilation of Risk Insights &
 
Safety Significant Attributes
 

•	 Risk Insights Derived Qualitatively and 
Quantitatively 

•	 Both CDF and LERF Used In Assessment 
•	 Risk Importance Measures Used, Where 

Available, As Screening Tool 
•	 Considers Role As Initiator and In Event 

Mitigation 
•	 Focus is On Identifying The Attributes That Make 

The SSC Safety Significant:
 
- Function(s)
 
- Failure Modes
 
-	 Perfonnance Attributes 

NEI
- Hazards/Environmental Factors 13 .. 

Defense-in-Depth Assessment 

•	 Provides lOP With Additional Information on the 
Role of SSCs in Providing Defense-In-Depth 

•	 For Candidate RISC-3 SSCs, Both Core Damage 
and Early Containment Failure Prevention 
Considered 

•	 Core Damage Assessment Deterministically 
Considers Redundancy & Diversity of Mitigation 
Systems 

•	 Early Containment Failure Deterministically 
Considers Bypass, Isolation and Early Hydrogen
Burns . 

•	 Approach to Long-term Containment Integrity 
Under Consideration 'tEl14 
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Step 3: IDP Review & Classification 

•	 Integrated Decision-making Panel (a.k.a. Expert 
Panel) Determines Classification Based on: 
- Risk Insights (Step 2) 
- Operating History 
- Defense-In-Depth 
- Safety Margins
 
- Original Basis for Safety Classification
 

•	 Treatment To Focus on Safety Significant 
Attributes of SSC· 

NE.
16 .. 



Categorization Information 
Provided to lOP 

•	 Current classification of the SSC. 
•	 The design basis function(s) supported by the SSC (for 

safety-related SSCs). 
•	 The important to safety function(s) supported by the SSC 

(for important to safety SSCs). 
•	 The PRA function(s) supported by the SSC. 
•	 The results of the risk significance assessment for each 

hazard. and the integral assessment. 
•	 Any applicable insights from sensitivity studies. 
•	 The results of the defense-in-depth assessment. 
•	 A summary of the basis for the classification 

recommendation to the lOP. 
•	 A list of safety significant attributes for candidate RISC-1 

NEIand -2 SSCs.	 17 .. 

NE100-04 
lOP Process 

18 
NEI...
 



Step 4: Evaluation of Recommended
 
Changes
 

•	 Changes In Treatment Are Expected To Maintain 
or Improve Safety Performance of RISC-1 and -2 
SSCs 

•	 Changes In Treatment Are Not Expected To 
Significantly Change Performance of RlSC-3 
SSCs 

•	 RISC-4 SSCs Largely Unaffected In This Process 
•	 Risk Evaluation Includes: 

- Qualitative Assessment of Where Changes In Perfonnance 
May Occur 

-	 Perfonnance of Quantitative Sensitivity Studies Where SSCs 
May Be Impacted and Are Covered in PRA 

NEI
19 ... 

Pilot Applications 

•	 BWROG, WOG & CEOG All Undertaking Pilot 
Application of the NEI 00-04 Categorization 
Process 

•	 Pilots Testing Process on Both Safety Related 
and Nonsafety Related SSCs 

•	 Observed By NRC Staff 
•	 Spectrum of PRA information Being Applied 
• 

comprehensive and robust
 
--=r-teiSS8A&-&.eafMQI-WiH-Btnm:oij)crporated Into Next Draft of .
 

Guidance
 

'tEl20 
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INDUSTRY RESPONSES
 
TO ACRS QUESTIONS
 

Presented To: 
ACRS 

NEI Option 2 Task Force 

"f".E I 

1.	 Why are there to be four instead of three RiSes? That is, 
why are important·to·safety.but-not-risk-significanf items 
not entirely the same as items that are not risk significant 
and not important to safety? 

•	 The distinction between RISC-3 & RISC-4 is necessary 
because Option 2 addresses changes in special treatment 
requirements, no changes in the design basis.,. 

•	 If, in the future, Option 3 changes the design basis, then the 
two categories could be combined. 

•	 The Industry believes that there should only be three 
treatment categories. 
- Consistent with current treatment processes 

-	 Treatment of RISC-3 and RISC·4 SSCs should be the same: 
Industrial (SOP) Treatment. 

NEI 
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2.	 Is there a logical Inconsistency between the safety criteria 
used in the licensing of the existing plants (effectively, a 
frequency vs. consequences curve) and the criteria used in 
Option 2 that are based on core damage frequency (CDF) 
and large, early release frequency (LERF)? . 

o	 Option 2 implementation process consistent with other risk
informed applications, including RG1.174. 
-	 Defense-in-depth considerations consider activities that are 

beyond CDF and LERF. 
o	 The existing safety criteria (RG1.70) represent a step-wise 

frequency vs. consequence curve. 
o	 The use of COF and LERF can be considered to be an 

extension of the ''frequency vs. consequence" philosophy. 

NEI..

3.	 The current safety analysis has used a graded approach, in 
which relatively frequent events cannot fail any of the 
barriers to the release of radioactivity, while relatively 
infrequent events are allowed some fuel damage, but these 
releases must be within 10 CFR Part 100 limits. Equipment 
implemented to deliver this graded plant performance can 
be viewed as providing layers ofprotection that are part of 
the defense-in-depth features of the plant, thus, they are 
generally classified as being important to safety. 

o	 Compliance with Part 100 not impacted by Option 2 
- No change in design bases requirements 

o	 The "layers of protection" providing defense-in-depth (DID) 
is not changed by Option 2. No equipment is removed from 
the plant or made non-functional. 

o	 NEI 00-04 allows the risk-informed assessment of the 
significance of these SSCs. 

NEI""', 



4.	 Option 2, as developed to date, uses as criteria CDF and 
LERF only. Any component that does not have a role in 
preventing or mitigating core damage ends up being not 
risk significant So, many components that are part of those 
intermediate layers ofprotection implemented through the 
safety analysis will be classified as not risk significant and 
will end up in the RISC-3 box. Stripping some of these 
components of their category-one quality requirements 
may, in fact, degrade defense in depth. 

•	 Components that have no role in preventing or mitigating core 
damage are not in Option 2 scope, e.g., Spent Fuel Pool, Rad. 
Waste Systems, Fuel Handling 

•	 The Option 2 requirement on RISC-3 SSCs is that their design 
basis functionality must be preserved. 

•	 All design basis functions must still be provided. Defense-In
depth is not degraded at all. The same DID layers will exist. 

•	 There is no conclusive evidence that "category-one quality 
requirements" actually provide improved SSC performance. 

NEI.... 

s.	 How does staff ensure that structures, systems, and 
components (SSCs) deemed not risk significant are not 
essential for addressing acts of terrorism and sabotage? 
How does the staff know that the SSCS are not crucial to 
address human errors of commission? 

•	 The NEI 00-04 process identifies the most significant SSCs 
based on the potential for significant radiological release. 

•	 Acts of terrorism & sabotage are addressed by plant 
security programs. 

•	 These programs are not within the scope of Option 2. 
•	 Existing controls for addressing errors of commission are 

not affected by Option 2. 

NEI 
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6.	 How can the suitability of a plant's PRA for use in Option 2 
be judged? Some plants have better developed PRAs, but 
not all plants do. What are the shortcomings of the 
industry-sponsored peer revIew process gradIng system In 
HEI 00-02? How does it address the issue ofscope? 

o	 Peer review is the most effective means to assess the 
capability of a plant-specific PRA. 

o	 NEI 00-04 supports the use of either NEI 00-02 or the ASME 
standard for at-power PRAs. 

o	 Key is the identification of potential weaknesses in the PRA. 
o	 NEI 00-04 requires the identified weakness to be resolved & 

communicated to the NRC and to the lOP. 
o	 Additional sensitivity studies identified to address 

weaknesses. 
o	 Utility experience with certification confirm usefulness. 

o	 NEI 00-04 requires basis for usability PRAs other than 
N'EIinternal events at power	 .... 

Option 2 Submittal 

NEI 
Wo' 

Categorization of SSCs 

PROCESS FOR ASSURING PRA QUALITY 
IN OPTION 2 CATEGORIZATION 



7.	 The peer review process has evolved as more plant PRAs 
have completed "certification" reviews. Are PRAs graded 
early in the peer review process comparable to those 
graded more recently? Are the grades really even over 
time? Please describe staffplans to independently assess 
plant PRA certifications. 

•	 NEI 00-02 has not evolved significantly since initial BWROG 
process. 
-	 Peach Bottom &Cooper Pilot BWROG certifications have 

been re-reviewed to assure consistent process 
•	 OG experience indicates that peer review process is 

repeatable. 
•	 "Fact & Observations" are key output of the NEI 00-02 peer 

review process. 
•	 Staff will be provided basis for PRA quality prior to 

initiation of plant-specific Option 2 categorization. 
'tEl 

• 

8.	 Can the staff be more explicit in requesting that 
uncertainties in the PRA inputs and, in fact, uncertainties in 
all the inputs to the expert panel be quantified? In cases 
where people argue that the uncertainties are not 
quantifiable, can the staff request the applicant to perform 
research needed to quantify these uncertainties? How will 
the staff ensure regulatory decision making is technically 
sound from a risk perspective and that regulatory decisions 
are consistent across a broad range ofOption 2 
applications? 

• NEI 00-04 identifies general and plant-specific areas of 
uncertainty as the basis for sensitivity analyses in the 
importance screening process. 

• Approach, the incorporation of defense-in-depth, 
sensitivities, and a risk-informed decision making process 
reduces the value of a quantitative uncertainty analyses. 



9.	 Why is sensitivity analysis used as a substitute for 
uncertainty analysis? Are the insights gained from 
performing the sensitivity studies suggested in Table 2.4-1 
of HEI 00-04, Rev. B, as useful as a rigorous uncertainty 
analysis? What kinds of insights does one gain by 
increasing all human error basic events to their 95th 
percentile values or by setting all maintenance 
unavailability terms to O.O? 

•	 Sensitivity analyses focus the consideration on a 
consistent set of areas of uncertainty. 

•	 Sensitivity analyses enhance the robustness of the 
categorization process. 

•	 Setting values to upper/lower bounds assure masking is 
minimized. 

•	 Zeroing maintenance tenns is consistent with most 
common plant operating condition. 

N'EI"". 

Uncertainty vs. Sensitivity - AP600 
•	 AP600 licensing submittal included uncertainty analysis 

and sensitivity analyses
 
- Full PRA uncertainty analysis:
 

• AP600 results showed overall eDF and LERF was within 
a factor of -3 between mean and 95th %-tiIe values.
 

- Numerous sensitivity analyses
 

• No sse that was "negligible" contribution to eDF or 
LERF became a dominant contributor 

• No sse that had a RAW or RRW near 1.0 changed to 
significant RAW (> 2) or RRW (> 1.05) indices. 

•	 Undocumented AP600 uncertainty analysis review 
- At the 5th and 95th %-tile levels 

• No sse that had a RAW or RRW near 1.0 changed to 
significant RAW (> 2) or RRW (> 1.05) indices. 

"t,.E I 



Typical NEI 00-04
 
Sensitivity Studies
 

•	 Increase all human error basic events to their 95th 
percentile value 

•	 Decrease all human error basic events to their 5th 
percentile value 

•	 Increase all component common cause events to their 95th 
percentile value 

•	 Decrease all component common cause events to their 5th 
percentile value 

•	 Set all maintenance unavailability terms to 0.0 
•	 Any applicable sensitivity studies identified in the 

characterization of PRA Quality (Section 2.4.1.3) 

NEI..-

10.	 Importance measures are uncertain, since both eDF and 
LERF are uncertain. Therefore, there is a probability that 
the corresponding thresholds for sse categorization will 
be exceeded. Would probability be a better indicator of 
which RiSe an sse belongs to rather than arbitrary 
sensitivity analyses? 

•	 One objective of the NEI 00-04 categorization process is 
robustness. 

•	 Importance measures are screening tools. 
•	 Importance measures (FV, RAW) reflect bounds of sse 

performance (i.e., perfect/always failed) 
•	 Assigning a probability of exceedence for importance 

measures would be unlikely to provide a robust result. 
•	 Sensitivity analyses enhance the robustness ofthe 

process. 

NEI 
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11.	 Concerns over the Option 2 processes are normally 
addressed through assurance that the expert panel will 
take these concerns into consideration. How does one 
know that they do and that they do this well? Can this be 
done and still make the Option 2 process speedy? The 
time spent on South Texas Project (STP) license 
amendment requests will not be acceptable for some 
plants. How does the staff have confidence that the 
expert panel has a complete list of the concerns? Does 
the staff has a complete list? 

Functions of the lOP: 
- Confirm that SSC functions understood 
- Consider limitation in risk analyses 

Confirm that sse reflected properly in categorization 
- Review Defense-in-depth Assessment 
- Review Safely Significant Attributes 

Experience in NEI 00-04 pilots Indicates that lOP process is 
thorough. 

• Additional lOP gUidance being developed. NEI... 

IDPProcess 

NEI'"', 



12.	 The staff has been assured that the expert panel takes into 
consideration safety analysis commitments that, for 
example, are intended to prevent 10 CFR Part 100 type 
releases (see also comments 3 and 4). Nevertheless, how 
does the staff ensure that the expert panel will not miss 
some important sequence and degrade defense in depth? 
Should Option 2 have an explicit decision-making process 
designed to ensure that equipment implemented to deal 
with lesser consequences than core melt may still be 
recognized as safety significant in certain cases? 

o	 As noted in response to Ques. #3 & 4, DID is not degraded 
by Option 2. 

o	 Changes to treatment of SSCs do not lead to the 
elimination of those SSCs from their role in DID. 

o	 Use of the PRA to identify important sequences is, in fact, 
much more rigorous and comprehensive than the arbitrary 
selection of AOOs and DBEs under the design basis. 

N'EI..... 

13. The deliberations of the expert panel in NEI 00-04 do not 
appear to be as well structured as those of the panel in 
the STP application. Is this correct and, if so, why? 

o NEI 00-04 allows each utility the flexibility to structure its 
lOP process with the guidelines. 

o The considerations addressed in the STP lOP questions are 
included in the overall process: 
- Does loss of function, in and of itself, directly cause 

initiating event? 
- Does loss of function directly fail another risk significant 

system? 
- Does function mitigate accidents or transients? 
- Is function specifically called out in EOPs? 
- Is loss of function safety Significant for shutdown or mode 

change activities? I 

NEI.... 



Comparison to STP Questions 

•	 Does loss of function, in and • Considered explicitly in 
of itself, directly cause categorization process. 
initiating event? 

•	 Does loss of function directly • Considered explicitly in 
fail another risk significant categorization process. 
system? 

•	 Does function mitigate • Considered explicitly in 
accidents or transients? categorization process. 

•	 Is function specifically called • Risk-significant functions 
out in EOPs? included in risk analyses. 

•	 Is loss of function safety • Shutdown operations 
significant for shutdown or explicitly considered in 
mode change activities? categorization process. 

N'EI 
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14.	 Section 4.4 of NEI 00-04, Rev. B, acknowledges that the 
importance measures used to classify SSCs are based on 
"one-at-a-time" analyses, while changes proposed under 
Option 2 would affect groups ofSSCs. A sensitivity 
analysis is recommended in NEI 00-04 to investigate the 
group effect The unreliability of RISC-3 SSCs would be 
increased by a factor of 2 to 5 in this analysis. This is 
smaller than the factor of 10 that the STP used. Why is 
this reduction acceptable? 

•	 STP considered an arbitrary range of unreliability changes. 

•	 Evidence presented by STP showed negligible changes in 
reliability between SR and non-5R SSCs. 

•	 No evidence that changes in treatment would result in 
changes as high as a factor of 10. 

NEI.... 



RATIO OF 95TH PERCENTILE TO MEAN VALUE FOR
 
LOGNORMAL DISTRIBUTION VS. SPECTRUM OF RANGE FACTORS
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15.	 The justification that the factor of 2 to 5 is appropriate 
because it is representative of the change in reliability 
between a mean value and the 95th percentile is not clear. 
An uncertainty analysis is not required. Thus, it is not 
apparent whether the point estimates used in the PRA are 
mean values or some low or high percentile. How Is it 
known that a change In requirements does not shift the 
entire distribution? Is the justification still valid 
considering these observations? 

•	 The information provided on the difference between the 
mean and 95th percentile is independent of the distribution. 

•	 There is no evidence that the distribution would shift. 

•	 Gross change of all SSCs by same factor bounds the 
cumulative effect and assures very small change in CDF 
and LERF. 

- NEI.... 



16. How will shutdown, fire, and external-event risks be 
factored quantitatively into the evaluations? 

•	 Where PRAs are available, the importance measures and 
cumulative effect will be considered. 

•	 Importance measures considered individually and in an 
integral form: 

L (~.j •CDFJ) 
IFV = ~J~=- _ 

I LCD~ 
.	 J 

•	 Sensitivity study investigates the aggregate effect of 
changes in treatment for all PRAse 

•	 SSCs which mitigate hazards which do not have a PRA are 
categorized in a conservative manner. 

N'EI.,.. 

17.	 Should Figures 3.1-1(based on fire PRA) and 3.1-2 (based 
on the FIVE code) use similar criteria for classifying 
SSCs? In particular, which part ofFig. 3.1-2 corresponds 
to the criteria Fussell-Vesely (F-V) > 0.005 and Risk 
Achievement Worth (RAW) > 2 ofFig. 3.1-1? 

•	 FIVE is a screening approach which yields a mixture of 
conservative and realistic fire scenario frequencies. 

•	 Unscreened scenarios tend to be more realistic than 
screened scenarios. 

•	 Thus, FIVE analyses are not amenable to the use of 
importance measures. 

•	 As a result, all SSCs which mitigate unscreened fires are 
identified as safety significant and those SSCs which are 
credited in making a scenario screen are considered safety 
significant. 

NEI .... 



18.	 Why is the F-V importance ofa component the sum of the 
F-V importances for the relevant failure modes of the 
component (section 2.4.2.1 ofHEI 00-04, Rev. B)1 How 
are common-cause failures treated in this context? 

•	 Importance measures are used as screening tools. 
•	 Summing the F-V importances for the relevant failure 

modes provides a bounding assessment of the total 
importance of the SSC. 

•	 The F-V of common cause failure events are included in the 
total importance calculation. 

NEI 
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19.	 Why is the RAW importance the maximum of the RAW 
values computed for basic events involving the 
component? 

•	 RAW importance measures are used as screening tools. 
•	 The maximum RAW provides a reasonable indicator of the 

risk increase which could occur if the SSC were to always 
fail. 

•	 Some pilots simply failed the SSC and re-computed the 
CDF and LERF. No significant differences were identified 
between re-calculation and maximum RAW. 

•	 CCF RAW is not included in this calculation, but it is 
investigated ifthe F-V is found to not be limiting. 

NEI"'"', 
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20. Why aren't common-cause failures considered when RAW 
is calculated? 

•	 The RAW for common cause events is an unrealistic parameter 
since it reflects the relative increase in CDF/LERF that would exist 
If a common cause failure condition existed for an entire year. 

•	 The potential implication of common cause failures introduced by 
changes In treatment could be evaluated by computing the risk 
increase assuming all random failures were assumed to be 
common cause (set the common cause event probability equal to 
the failure probability of a single component). 

•	 As long as the conditional probability of the common cause failure 
Is greater than 0.005, the F-V importance provides a bounding 
assessment. 

•	 That is, a relative risk increase of a factor of 2 can only exist for an 
event with a F-V of less than 0.005 if the probability of the event Is 
increased by more than a factor of 200 (1/0.005). 

•	 In cases where values less than 0.005 are used, if the combination 
of F-V and conditional probability would yield a risk Increase of 
more than 2 would, the SSC should be identified as potentially NE I 

safety significant. to>' 

21.	 The common-cause failures are usually modeled in PRAs 
using parametric models such as the Multiple Greek Letter 
model or the Alpha Factor model. Thus, the failure rate of 
a component appears in both the "random-failure" basic 
events and the events representing common-cause 
failures. How does this observation affect the evaluation 
ofF-Vand RAW? 

"""EI'"", 



22. Please explain in detail the results shown in the table on 
page 29 ofHEI 00-04, Rev. B. 

EXAMPLE IMPORTANCE SUMMARY
 

Sum ofF-V 

0.002 
0.00002 
0.0035 

0.004 nfa 

Maximum 
of RAW Values 

1.7 
1.1 
1.7 

1.7 
>2 

Values 

NEI.... 

23.	 It appears that a number of the assessments in Option 2 
are based either on calculations that lack sufficient 
justification or on arbitrary sensitivity studies. The expert 
panel is expected to do the "right thing" and correct the 
deficiencies of the assessment process. Why is this 
acceptable to the staff? Should the staff request that 
state-of-the-art uncertainty analyses be done and that all 
the methods for evaluation be subjected to scrutiny? If a 
method is proposed as an approximate method, then this 
should be documented as such. If there is a need for 
further investigations, how will the staff address the need 
for risk information not offered by licensees? 

•	 The NEI 00-04 categorization process is based on the 
capabilities which exist today and is the most comprehensive, 
robust process ever developed for industry use. 

•	 'rhe lOP is used to confirm the adequacy of the process, not 
"do the right thing." 

•	 Pilot projects provide confidence that process is usable, NE I 

robust and effective. ... 
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BRIEFING OBJECTIVE 

•	 Respond to ACRS questions and concerns regarding the 
categorization approach for RIP50 Option 2 
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OVERVIEW 

•	 Basic categorization approach established in Option 2 ANPR (10/99) 

•	 NEI developed NEI 00-04 to support implementation of this approach 

•	 Staff sent NEI ard round of comments on NEI 00-04 on 2/8/02 

•	 Comments reflect both pilot activity feedback and staff review of draft 
revision 8 of NEI 00-04 

•	 Staff is largely in agreement with NEI categorization guidance 

•	 Major issues remaining:
 
Long term containment integrity
 
lOP guidance to support qualitative discussion
 

~ Relationship of NEI 00-02 to the Option 2 categorization process 
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