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UNITED STATES� 
NUCLEAR REGULATORY COMMISSION� 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS� 
WASHINGTON, D.C. 20555-0001 

MEMORANDUM TO: August W. Cronenberg, Cognizant ACRS Staff Engineer 
Maggalean W. Weston, Designated Federal Official 

FROM: M. V. Bonaca, Member 
Joint Subcommittee Chairman 

SUBJECT:� CERTIFICATION OF THE SUMMARY/MINUTES OF THE MEETING 
OF THE JOINT MEETING OF THE ACRS SUBCOMMITTEES ON 
RELIABILITY & PROBABILISTIC RISK ASSESSMENT, and PLANT 
OPERATIONS, MAY 30, 2002 - ROCKVILLE, MARYLAND 

I do hereby certify that, to the best of my knowledge and belief, the minutes of the subject 
meeting on May 30, 2002, are an accurate record of the proceedings for that meeting. 

Mario V. Bonaca, Date 
Joint Subcommittee Chairman 



CERTIFIED BY: Date:06/12/02 
M. Bonaca - 06/20/02 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS� 
JOINT MEETING OF THE ACRS SUBCOMMITTEES ON RELIABILITY &� 

PROBABILISTIC RISK ASSESSMENT, and PLANT OPERATIONS� 
MEETING MINUTES - MAY 30, 2002� 

ROCKVILLE, MARYLAND� 

INTRODUCTION 

The ACRS Subcommittees on Reliability & Probabilistic Risk Assessment and Plant Operations 
met on May 30, 2002, at 11545 Rockville Pike, Rockville, MD, in Room T-2B3. The purpose of 
this meeting was to discuss the status of NRC staff efforts regarding the agency's pilot program 
to assess the adequacy and trends associated with safety system unavailability using the 
Performance Indicator (PI). 

The Subcommittees received no written comments from members of the public regarding the 
meeting. The entire meeting was open to public attendance. Mr. August W. Cronenberg was 
the cognizant ACRS staff engineer for this meeting. Ms. Maggalean W. Weston was the 
designated federal official. The meeting was convened at 1:00 p.m. and aqjourned at 5:10 p.m. 

ATTENDEES 

ACRS Members 

M. Bonaca, Joint Subcommittee Chairman 
J. Sieber, Joint Subcommittee, Vice-chairman 
G. Apostolakis, Member 
T. Kress, Member 
G. Wallis, Member 
W. Shack, Member 
P. Ford, Member 

G. Leitch, Member 
V. Ransom, Member 
S. Rosen, Member 
A. Cronenberg, Staff 
M. Weston, Staff 

Principal NRC Speakers 

P. Baranowsky, RES 
J. Thompson, NRR 
T. Boyce, NRR 

M. Satorius, NRR 
H. Hamzehee, RES 
D. Rasmuson, RES 

Principal Industry Speakers: None. 

There was one member of the public in attendance at this meeting, Mr. Tom Houghton of NEI 
who made some brief comments from the floor related to clarification of ACRS questioning of the 
staff on the trends program. 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. 
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OPENING REMARKS BY THE SUBCOMMITTEE CHAIRMAN 

Dr. Mario V. Bonaca, member of the ACRS Subcommittee on Reliability & Probabilistic Risk 
Assessment convened the meeting at 1:00 p.m. Dr. Bonaca noted that this was a joint meeting 
of the ACRS Subcommittees on Reliability & Probabilistic Risk Assessment and Plant 
Operations. He stated that the purpose of this meeting was to discuss staff progress related to 
risk informing the Reactor Oversight Program (ROP) and the agency's pilot program to assess 
the adequacy and trends associated with safety system unavailability using the Performance 
Indicator (PI) approach. 

DISCUSSION OF AGENDA ITEMS 

NRC Staff Presentation 

Mr. Mark Satorius (NRR) opened the staff presentations with a brief overview of staff progress at 
risk informing the Reactor Oversight Program (ROP) and the agency's pilot program to assess 
the adequacy and trends associated with safety system unavailability using the Performance 
Indicator (PI) approach. He indicated that the present subcommittee presentations by the staff 
would center on discussions of staff progress at development of reliability/availability 
performance indicators and industry trends. He then outlined the overall agenda for the meeting 
and indicated that his introduction would be followed by presentations of others seated at the 
presenter table, namely Mr. John Thompson (NRR), Mr. Patrick Baranowsky (RES), and Mr. 
Hussein Hamzehee (NRR). Mr. Satorius (RES) then introduced Mr. John Thompson (NRR) 
who would speak on the ROP Pilot for Mitigating System Performance Indicators (MSPI), with 
additional brief remarks by Mr. Patrick Baranowsky (RES) on research efforts. Mr. Satorius also 
introduced Mr. Hamzehee (I\IRR) and indicated that his presentation would center on technical 
discussion related to algorithms used to indicate performance indicators for mitigating systems, 
including data treatment and opens issues. Mr. Satorius then turned the meeting over to Mr. 
John Thompson. 

Mr. John Thompson started his presentation with an overview of problems associated with the 
current safety system unavailability (SSU) performance indicator (PI). Principal among these 
issues are the concerns that the SSU-PI is neither plant-specific nor sufficiently risk-informed, 
and demands and demand failure not properly accounted for. To resolve these and other 
concerns, he indicated that an NRC/Industry Working Group was formed and developed a 
replacement indicator for the SSU-PI that is intended to more accurately reflect risk-significant 
performance of the monitored systems. This new PI, is called the Pilot...Mitigating~ystems 

Eerformance lndicator (Pilot-MSPI). The Pilot-MSPI involves calculating unavailability and 
unreliability for each safety system train separately, using: (a) raw data reported as unavailable 
hours for planned and corrective maintenance, and (b) valid demands/failures of the monitored 
active components for unreliability. 

At this point ACRS member Mr. Rosen asked if each train of a safety system is treated 
separately under the new and more credit given to plants which have multiple trains than plants 
with single trains. Mr. Thompson indicated that this was indeed the case now with the new 
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Pilot-MSPI approach. Mr. Rosen responded that he was happy to hear this and maybe that was 
all he needed to hear to embrace the new safety system Pilot-MSPI. Mr. Thompson then 
presented follow-on slides outlining the objective of the MSPI pilot program and questions to be 
resolved during the test pilot, including it's indication of risk. ACRS member Prof. Apostolakis 
noted that pursuing a PI (Performance Indicator) that might be risk indicative may not be the 
best approach, since real risk is a combination of many things and not just the PI for one system 
or train. Mr. Thompson agreed and noted that still the goal was to develop a safety system PI 
that was at least reflective of some measure of risk. 

Mr. Thompson then showed a overheads of the safety systems monitored in the pilot-MSPI 
program, the participating plants, and definitions of Un-availability (ratio of hours that a safety 
system train was unavailable to perform its risk-significant function to the number of critical 
hours that train was required to be available) and Un-reliability (measure of failure on demand 
that train would not perform its risk-significant function during prior 12 quarters). ACRS member 
Mr. Sieber commented that there is value in both performance-based and risk-based indicators, 
and that the thresholds them would be different. He indicated that thresholds that seem to be 
outrageous are ones associated with initiating events and that this may be due to fact that plants 
are designed to cope with them, whereas reactor scrams are better of being performance 
based. He finally commented that perhaps indicator thresholds for mitigating systems have 
some value being risk based. In response Mr. Baranowsky pointed out that one needs to 
remember that the staff is talking about a performance indicator not for one system or 
component, but that covers several systems. After some discussion with other members in the 
same vain, Mr. Thompson 
then went on to present the Pilot-MSPI implementation schedule, at which point Prof. 
Apostolakis noted that the difficulties of Pilot-MSPI outlined by the staff will say something about 
the difficulty of the method employed but not answer questions concerning the value of the 
method. Mr. Thompson then ended his presentation indicting that the follow-on speaker, Mr. 
Hussein Hamzehee of RES would hopefully address such concerns. 

Mr. Hamzehee started his presentation about 2PM, which centered on the technical aspects and 
methods to estimate the Pilot Mitigating~ystemsEerformanceJndicator (Pilot-MSPI). He first 
outlined his 3-part presentation, namely a) summary of insights from the phase-1_risk:t>ased 
Qerformancejndicator (RBIP) study, b) the technical aspects of the MSPI approach, and c) his 
conclusions. Prof. Apostolakis noted that phase-1 study could be summarized with the analogy 
that the staff was trying to see if a PI would yield a rare event such as 10 heads in 10 tosses 
with the question being do you have a bad coin (i.e. a bad test or PI) do you have a rare event 
with a good coin (indeed small probability of 10 heads in10 tosses with good coin). Mr. 
Hamzehee indicated he liked this analogy. 

The most significant discussion related to Mr. Hamzehee presentation then centered on the 
algorithms to calculate a total delta core damage frequency (CDF) index for unavailability (all 
trains) and for unreliability (all trains). He indicated that these two indexes are summed together 
to indicate a single overall system performance index, i.e performance indicator (PI). Although 
the index is not a true indicator of CDF, he indicated that it should give relative changes in plant 
risk due to changes in the performance of the monitored system. Principal concerns of the 
ACRS were voiced by members Kress, Apostolakis, and Shack, which centered on questions 
related to the algorithm for the system unavailability index (UAI) due to changes in train 
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unavailability. It was noted that although one could see that the UAI was plant and train specific, 
it appeared that UAI was being base-lined to an industry wide average. This concern was best 
summarized by Prof. Apostolakis who indicated that the real question was whether acceptable 
plant specific system or train performance was based on the deviation of plant-X from expected 
plant-X performance, or is deviation of system performance for plant-X from based on industry 
norm. After much discussion on the subject, Mr. Hamzehee stated that the equations used here 
were being used on a trial basis for the pilot program and that plans were to revisit the baseline 
values during the course of the pilot program to make sure that they are the best values to use. 
He also stated that the equations shown in the slides would be documented in a forthcoming 
document that the ACRS would have an opportunity to review. 

The subcommittee chairman, Dr. Bonaca then noted that it was 4PM and that there was only 1 
hour left to cover the rest of the planned presentations, but asked the subcommittee if they 
wanted a 10 minute break. Mr. Satorius indicted that the next presenters could talk quickly, 
speakers, thus Dr. Bonaca called for a 10 minute break at 4:02 p.m. 

The joint subcommittee reconvened at 4:12 p.m. with a presentation by Mr. Thomas Boyce of 
NRR, who briefed the subcommittee on the Industry Trends Program (ITP). He stated that 
improving industry trends related to safety systems availability and reliability contributed to the 
agency decision to revise the Reactor Oversight Program (ROP) and that there were no adverse 
trends identified to date. Currently the NRC uses industry-level indicators to identify adverse 
trends, evaluate them, and take appropriate actions. One important output of this program is a 
report to Congress each year on trends in utility safety performance, which is part of the NRC's 
Performance and Accountability Report. Based on the information currently available from the 
industry-level indicators originally developed by the former Office for Analysis and Evaluation of 
Operational Data (AEOD) and the Accident Sequence Precursor (ASP) Program implemented 
by the Office of Nuclear Regulatory Research (RES), no statistically significant adverse trends 
have been identified through FY 2001. 

Mr. Boyce then summarized the purpose and role of the new ITP, which is to provide a means to 
confirm that the industry is maintaining the safety performance of operating reactors and a 
means to clearly communicate such performance. ACRS member Graham Leitch asked if the 
agency has identified any positive industry trends. Mr. Boyce answered that each of the 
indicators monitored show improving trends, but he went on to say that as a negative agency we 
just say that there are no adverse trends. Mr. Leitch then asked if the positive trends were 
statically significant, to which Mr. Boyce responded that yes they are statically significant 
improvements. Mr. Boyce then went on to note that the ITP are published on the NRC's 
web-site and reported in the annual report to Congress. 

ACRS member Wallis asked if recent events at the Summer and Davis-Besse plants were 
included, and if they were human error do they get included in the ITPs. Mr. Baranowsky, 
RES, responded that they normally would show up. ACRS member Apostolakis then indicated 
that human performance was not modeled as a trend indicator and therefore we have no way on 
knowing trends for human performance, to which Mr. Boyce agreed. Member Wallis noted that 
cracked pipes were also not modeled in the ITP to which Mr. Baranowsky responded that the 
old AEOD indicators were well developed and understood, but that RES was working on a 
number of things that might be a better nexus of safety and risk. The subcommittee chairman, 
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Dr. Bonaca then commented that in the race to have shorter and shorter outages there is more 
pressure put on critical activities, which is a concern, to which Mr. Boyce responded that there 
may not be sufficient commonality in such problems to draw any conclusions but that he did not 
disagree with the premise of Dr. Bonaca. Mr. Boyce then ended his presentation with an 
overhead showing how the staff plans to develop risk-informed "thresholds" for performance 
indicators (PI). He then introduced the final speaker, Mr. Dale Rasmuson frot RES. 

Mr. Rasmuson's presentation centered on the development of thresholds for i. dustry trends. 
He stated that the there were seven industry trends (IT) that are being developed, namely IT's 
for 1) initiating events, 2) common-cause failures, 3) accident sequence precursors, 4) safety 
system performance, 5) reactor oversight process Pis, 6) fire events, and 7) a PI for component 
performance. Mr. Rasmuson then summarized the RES program to develop industry trend 
"thresholds" for these IT's and stated that two kinds of thresholds were under consideration, 
namely an action threshold and early-warning threshold. He summarized the approaches to 
estimating such trend thresholds, including elicitation from an Expert Panel. Members Shack 
and Bonaca asked about the time frame for a plan to specify trend thresholds to which Mr. 
Baranowsky responded that they would put together some tentative dates and come back to the 
ACRS to report progress. Mr. Satorius interjected that they would try to have some tentative 
dates for the follow-up brie'f1ng to the full committee the following week. Member Ransom then 
asked if there were any IT that could be learned from other maturing industries and Apostolakis 
inquired about the airline industry, to which Mr. Boyce responded that they had not looked at 
really hard at other industry performance indicators. Mr. Rasmuson then continued on with his 
presentation with several additional comments by members. Mr. Rasmuson closed his 
presentation with a summary of outstanding technical challenges, which included questions 
among others, such as, a) how many years should be included in estimating a trend, b) what 
level is appropriate fro reporting to congress, and c) what level is appropriate for agency action. 

Mr. Bonaca then closed the meeting with a question on how much time was allowed fro the 
subject at the follow-up full committee meeting, to which Mr. Cronenberg responded an hour and 
a half. Chairman Bonaca then asked if there were additional questions. Hearing none, the 
meeting was adjourned at 5:10 p.m. 

SUMMARY of SUBCOMMITTEE COMMENTS. CONCERNS. AND RECOMMENDATIONS 

Subcommittee members raised the following significant points during its discussion with the 
NRC staff representatives. 

•� Mr. Rosen questioned if each train of a safety system is treated separately under the new 
Pilot Mitigating ,Systems EerformanceJndicator (Pilot-MSPI) program and if more credit is 
given to plants which have multiple trains than plants with single trains. Mr. Thompson 
indicated that this was indeed the case. Mr. Rosen responded that he was happy to hear 
this and maybe that was all he needed to hear to embrace the new safety system Pilot
MSPI. 
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•� Dr. Apostolakis noted that pursuing a PI (Performance Indicator) that might be risk 
indicative may not be the best approach, since real risk is a combination of many things 
and not just the PI for one system or train. Mr. Thompson agreed and noted that still the 
goal was to develop a safety system PI that was at least reflective of some measure of 
risk. 

•� Mr. Sieber commented that there is value in both performance-based and risk-based 
indicators, and that the thresholds them would be different. He indicated that thresholds 
that seem to be outrageous are ones associated with initiating events and that this may be 
due to fact that plants are designed to cope with them, whereas reactor srams are better of 
being performance based. He finally commented that perhaps indicator thresholds for 
mitigating systems have some value being risk based. In response Mr. Baranowsky 
pointed out that one needs to remember that the staff is talking about a performance 
indicator not for one system or component, but that covers several systems 

•� ACRS members Dr. Kress, Dr. Apostolakis, and Dr. Shack, questioned the staff on the 
algorithm used for the system unavailability index (UAI) due to changes in train 
unavailability. They noted that although one could see that the UAI was plant and train 
specific, it appeared that UAI was being base-lined to an industry wide average. This 
concern was best summarized by Prof. Apostolakis who indicated that the real question 
was whether acceptable plant specific system or train performance was based on the 
deviation of plant-X from expected plant-X performance, or is deviation of system 
performance for plant-X from based on industry norm. Mr. Hamzehee responded that the 
equations presented were being used on a trial basis for the pilot program and that plans 
were to revisit the baseline values during the course of the pilot program to make sure that 
they are the best values to use. 

•� ACRS member Graham Leitch asked if the agency has identified any positive industry 
trends for the seven Performance Indicators currently being tracked by the agency. Mr. 
Boyce of the staff responded that each of the indicators monitored show improving trends, 
but he went on to say that as a negative agency the NRC staff would just say that there are 
no adverse trends. Mr. Leitch then asked if the positive trends were statically significant, 
to which Mr. Boyce responded that yes they are statically significant improvements. 

•� Dr. Apostolakis commented that human performance was not modeled as a trend indicator 
by the agency and therefore we have no way on knowing trends for human performance 
fro events like Davis-Besse, to which Mr. Boyce agreed. 

•� Dr. Wallis noted that cracked pipes were also not modeled in the ITP program to which 
Mr. Baranowsky responded that the old AEOD indicators were well developed and 
understood, but that RES was working on a number of things that might be a better nexus 
of safety and risk. 

•� Dr. Bonaca commented that in the race to have shorter and shorter outages there is more 
pressure put on critical activities, which is a concern. Mr. Boyce of the staff responded 
that there may not be sufficient commonality in such problems from plant to plant to draw 
any industry-wide conclusions, but that he did not disagree with the premise of Dr. Bonaca. 
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•� Members Dr. Bonaca and Dr. Shack asked about the time frame for a plan to specify trend 
thresholds to which Mr. Baranowsky responded that they would put together some 
tentative dates and come back to the ACRS to report progress. Mr. Satorius interjected 
that they would try to have some tentative dates for the follow-up briefing to the full 
committee the following week. 

•� ACRS members Dr. Ransom and Dr. Apostolakis asked if there were any industry trends 
that could be learned from other maturing industries, specifically the airline industry, to 
which Mr. Boyce responded that they had not looked at really hard at other industry 
performance indicators. 

SUBCOMMITTEE DECISIONS AND ACTIONS 

Since this was an progress reporting and information only briefing, no letter was recommended 
by Chairman Bonaca. He thanked the presenters for an interesting update. 

BACKGROUND MATERIALS PROVIDED TO THE SUBCOMMITTEE PRIOR TO THIS 
MEETING 

1.� Subcommittee agenda. 
2.� Subcommittee status report. 
3.� SECY-01-0111: Development of An Industry Trends Program for Operating Reactors 

(June 22, 2001). 
4.� SECY-02-0058: Results of the Industry Trends Program for Operating Reactors and 

Status of Ongoing Developments, (April 1, 2002). 
5.� H. G. Hamzehee, et. aI., Risk-Based Performance Indicators: Results of Phase 1 

Development, NUREG-1753, (April 2002). 
6.� SECY-02-0062: Calendar Year 2001 Reactor Oversight Process Self Assessment, 

(April 3, 2002). 

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

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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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS� 
SUBCOMMITTEES ON RELIABILITY & PROBABILISTIC RISK ASSESSMENT and PLANT 

OPERATIONS: DEVELOPMENT OF RELlABILlTYIA VAILABILITY PERFORMANCE 
INDICA TORS &THE INDUSTRY TRENDS PROGRAM 

MAY 30,2002� 
ROCKVILLE, MARYLAND� 

- PROPOSED AGENDA 

TOPIC PRESENTER TIME 

I. 

II. 

ACRS Introduction 

NRC Staff Presentation 

Bonaca/Sieber 
ACRS 

5 min 

2:25 hr 

1:00 - 1:05 pm 

1:05 - 3:30 pm. 

Introduction 
- overview & meeting objectives 

P. Baranowsky, RES 10 min 1:05 -1:15 pm 

ROP Pilot for MSPI 
- description &objectives 
- scope &schedule 
- measures of success 

M. Satorius, NRR 
J. Thompson, NRR 

30 min 1:15 - 1:45 pm 

MSPI Technical discussion 
- algorithms for MSPls 
- Fussel-Vesely approach 
- data and data treatment 
- studies and opens issues 

H. Hamzehee, RES 45 min 1:45 - 2:30 pm 

................................................BREAK.............................. 15 min 2:30 - 2:45 pm� 

Industry Trends Program (ITP) 1. Boyce, NRR 15 min 2:45 - 3:00 pm 
- description, process, results 

Industry Trends Program (ITP) D. Rasmuson, RES 30 min 3:00 - 3:30 pm 
- policy & philosophy 
- scope of data and indicators 
- technical approaches 
- statistical methods 
- related methods 

III. Committee Discussion 30 min 3:30 - 5:00 pm 
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and other interested persons regarding 
these matters. Further information 
regarding topics to be discussed, 
whether the meeting has been canceled 
or rescheduled, and the Chairman's 
ruling on requests for the opportunity to 
present oral statements and the time 
allotted therefor can be obtained by 
contacting the Designated Federal 
Official, Ms. Maggalean W. Weston 
(telephone: 301-415-3151) or Mr. 
August W. Cronenberg, Senior Staff 
Engineer (telephone 301-415-6809) 
between 7:30 a.m. and 4:15 p.m. (EDT). 
Persons planning to attend this meeting 
are urged to contact one of the above 
named individuals one or two working 
days prior to the meeting to be advised 
of any potential changes to the agenda, 
etc., that may have occurred. 

Dated: April 30, 2002. 
Sher Bahadur, 
Associate Director for Technical Support, 
A CRS/ACNW. 
[FR Doc. 02-11372 Filed 5-7-02; 8:45 amI 
BILLING CODE 759~1-P 

NUCLEAR REGULATORY 
COMMISSION 

Criteria for Preparation and Evaluation 
of Radiological Emergency Response 
Plans and Preparedness in Support of 
Nuclear Power Plants; Addenda to 
NUREG-0654/FEMA-REP-1,Revision 1 

AGENCIES: Nuclear Regulatory 
Commission, Federal Emergency 
Management Agency. 
ACTION: Notice of availability. 

SUMMARY: The Nuclear Regulatory 
Commission (NRC) and the Federal 
Emergency Management Agency 
(FEMA) have issued an Addenda to 
NUREG-0654/FEMA-REP-l, Rev. 1, 
"Criteria for Preparation and Evaluation 
of Radiological Emergency Response 
Plans and Preparedness in Support of 
Nuclear Power Plants." This NUREG is 
the basic emergency planning guidance 
document for radiological emergency 
planning and preparedness for 
commercial nuclear power plants and is 
used by licensees and by State and local 
government emergency response 
agencies to develop and maintain 
radiological emergency plans for 
nuclear power plants. 
EFFECTIVE DATE: March, 2002. 

The Addenda to NUREG-0654/ 
FEMA-REP-l, Rev. 1, also is available 
electronically by visiting NRC's home 
page (http://www.nrc.gov/reading-rm/ 
doc-collections/nuregs/staff/) or FEMA's 
home page (http://www.jema.gov/pte/ 
rep/). 

A copy of the Addenda to NUREG
0654/FEMA-REP-l, Rev. 1, is available 
for a fee in the NRC Public Document 
Room, 11555 Rockville Pike, Rockville, 
Maryland, Room 01F21. 
FOR FURTHER INFORMATION CONTACT: 
Kathy Halvey Gibson, Chief, Emergency 
Preparedness and Health Physics 
Section, Office of Nuclear Reactor 
Regulation, U.S. Nuclear Regulatory 
Commission, Washington, DC 20555
0001, Telephone (301) 415-1086; 
electronic mail address: khg@nrc.gov or 
Vanessa E. Quinn, Chief, Radiological 
Emergency Preparedness Branch, 
Technological Services Division, Office 
of National Preparedness, Federal 
Emergency Management Agency, 
Washington, DC 20472, telephone (202) 
646-3664; electronic mail address: 
vanessa.quinn@fema.gov. 
SUPPLEMENTARY INFORMATION: This 
notice announces the availability of the 
Addenda to NUREG-0654/FEMA-REP
1, Rev. I, "Criteria for Preparation and 
Evaluation of Radiological Emergency 
Response Plans and Preparedness in 
Support of Nuclear Power Plants." 
NUREG-0654/FEMA-REP-l, Rev. I, 
was issued in November 1980 and is the 
basic emergency planning guidance 
document for radiological emergency 
planning and preparedness for 
commercial nuclear power plants. 
NUREG-0654/FEMA-REP-l, Rev. I, is 
used by licensees and by State and local 
government emergency response 
agencies to develop and maintain 
radiological emergency plans for 
nuclear power plants. NUREG-0654/ 
FEMA-REP-l, Rev. 1, is also used by 
staff of the NRC and FEMA to review, 
respectively, licensee and State and 
local government radiological 
emergency plans and preparedness, and 
to make findings and determinations 
regarding the adequacy of these plans. 
As part of FEMA's strategic review of its 
radiological emergency preparedness 
program, FEMA and NRC staff 
determined that it was not necessary to 
revise NUREG-0654/FEMA-REP-l. 
Rev. 1, but that to enhance its 
usefulness, the outdated citations in the 
document should be replaced with 
updated citations through means of an 
addenda. An initial version of the 
addenda was posted on the FEMA web 
site and provided to the member 
agencies of the Federal Radiological 
Preparedness Coordinating Committee 
for comment. 

Additionally. a draft version of the 
addenda was provided to all 
stakeholders for comment on March 26, 
2001. Comments received were 
incorporated as appropriate in the final 
addenda. 

Dated at Rockville. Maryland. this 4th day 
of April, 2002. 

For the Nuclear Regulatory Commission. 
Glenn M. Tracy, 
Chief, Reactor Safeguards, Radiation Safety 
and Emergency Preparedness Branch, Office 
ofNuclear Reactor Regulation. Nuclear 
Regulatory Commission. 

For the Federal Emergency Management 
Agency on April 17, 2002. 
Bruce Baughman, 
Director, Office ofNational Preparedness. 
Federal Emergency Management Agency. 
[FR Doc. 02-11373 Filed 5-7-02; 8:45 amI 
BILLING CODE 7.-,-P 

POSTAL SERVICE 

Notice of Ratemaking Summit Co
Sponsored by Postal Service and 
Postal Rate Commission 

AGENCY: Postal Service. 
ACTION: Notice of Meeting. 

SUMMARY: The Postal Service and the 
Postal Rate Commission will jointly 
sponsor a Ratemaking Summit at the 
Postal Service's Bolger Academy to 
consider how the process and approach 
for changing postal rates in major 
"omnibus" rate cases can be improved. 
All interested parties are invited to 
register and attend. Whether or not they 
attend, interested parties are also 
invited to submit a summary of priority 
issues they believe should be discussed. 
DATES: The Ratemaking Summit will be 
held on Tuesday, May 28, 2002. 
Interested parties should submit to 
Jacquelyn Gilliam (address below) issue. 
summaries and indicate whether they 
intend to attend by 5 p.m. on Friday, 
May 10. 
ADDRESSES: The Postal Service Center 
for Leadership Development (Bolger 
Academy) is located at 9600 Newbridge 
Drive, Potomac, Maryland 20858-4320. 
FOR FURTHER INFORMATION CONTACT: 
Jacquelyn Gilliam, Secretary to the 
CMO, U.S. Postal Service, 1735 N. Lynn 
Street, Room 6012, Arlington, Virginia 
22209-6000. Telephone: (703) 292
3677. Email: jgilJia2@email.usps.gov. 
SUPPLEMENTARY INFORMATION: The U.S. 
Postal Service and the Postal Rate 
Commission hereby announce that they 
are jointly sponsoring a Ratemaking 
Summit to be held on Tuesday, May 28, 
2002, at the Bolger Academy, 9600 
Newbridge Drive, Potomac, Maryland. 
Continental breakfast will be served 
starting at 8 a.m. and the Summit will 
begin at 9 a.m. and conclude at 4:30 
p.m. 

The Summit will focus on how the 
process and approach for establishing 
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transfer cases only: OGCLT@NRC.gov); 
and the Secretary of the Commission, 
U.S. Nuclear Regulatory Commission, 
Washington, DC 20555-0001, Attention: 
Rulemakings and Adjudications Staff, in 
accordance with 10 CFR 2.1313. 

The Commission will issue a notice or 
order granting or denying a hearing 
request or intervention petition, 
designating the issues for any hearing 
that will be held and designating the 
Presiding Officer. A notice granting a 
hearing will be published in the Federal 
Register and served on the parties to the 
hearing. 

As an alternative to requests for 
hearing and petitions to intervene, by 
June 7, 2002, persons may submit 
written comments regarding the license 
transfer application. as provided for in 
10 CFR 2.1305. The Commission will 

.consider and, if appropriate, respond to 
these comments, but such comments 
will not otherwise constitute part of the 
decisional record. Comments should be 
submitted to the Secretary, U.S. Nuclear 
Regulatory Commission, Washington. 
DC 20555-0001. Attention: Rulemakings 
and Adjudications Staff. and should cite 
the publication date and page number of 
this Federal Register notice. 

For further details with respect to this 
action. see the application dated March 
28, 2002, available for public inspection 
at the Commission's Public Document 
Room (PDR). located at One White Flint 
North. 11555 Rockville Pike (first floor). 
Rockville. Maryland. Publicly available 
records will be accessible electronically 
from the Agencywide Documents 
Access and Management Systems 
(ADAMS) Public Electronic Reading 
Room on the internet at the NRC Web 
site. http;l/www.nrc.govlreading-rml 
adams.htmJ. Persons who do not have 
access to ADAMS or who encounter 
problems in accessing the documents 
located in ADAMS, should contact the 
NRC PDR Reference staff by telephone 
at 1-800-397-4209, 301-415-4737 or 
bye-mail to pdr@nrc.gov. 

Dated at Rockville. Maryland this 1st day 
of May. 2002. 

For the Nuclear Regulatory Commission. 
John Stang, 
Project Monager, Section 1, Project Directorate 
111, Division ofLicensing Praject Management, 
Office ofNucleor Reoctor Regulation. 
[FR Doc. 02-11374 Filed 5-7-02; 8:45 amI 
BILLING CODE 751O-O1~ 

NUCLEAR REGULATORY Dated: May 2. 2002. 
COMMISSION Sher Bahadur, 

Associate Director for Technical Support, 
Advisory Committee on Reactor ACRS/ACNW. 
Safeguards; Subcommittee Meeting on [FR Doc. 02-11371 Filed 5-7-02; 8:45 amI 
Planning and Procedures; Notice of BIWNG CODE 7S1O-01~ 
Meeting 

The ACRS Subcommittee on Planning NUCLEAR REGULATORY 
and Procedures will hold a meeting on COMMISSION 
May 30. 2002, Room T-2B1;11545 
Rockville Pike, Rockville, Maryland. .:1\ Advisory Committee on Reactor 

The entire meeting will be open to Safeguards; Joint Meeting of the ACRS 
public attendance, with the exception of Subcommittees on Reliability and 
a portion that may be closed pursuant Probabilistic Risk Assessment and on 
to 5 U.S.C. 552b(c) (2) and (6) to discuss Plant Operations; Notice of Meeting 
organizational and Jilersonnel matters The ACRS Subcommittees on 
that relate solei!, to mternal personnel Reliability and Probabilistic Risk 
~les an~ practices of ACRS, ~d Assessment and on Plant Operations 
mfo~ation the release of whIch would will hold a joint meeting on May 30, 
~ons~tute a clearly un'!arranted 2002, Room T-2B3, 11545 Rockville 
mvaslon of personal privacy. P'k R k '11 MId .. 1 e, oc VI e, ary an . 

The agenda for the subject meetmg The entire meeting will be open to 
shall be as follows: public attendance. 
Thursday, May 30, 2002-9:30 a.m. The agenda for the subject meeting 

until 12 Noon shall be as follows: 

The Subcommittee will discuss Thursday, May 30,2002-1 p.m. Until 
proposed ACRS activities and related 5 p.m. 
matters. 'I.'he purp?se of this meeting is The Subcommittees will review the 
~o gather mformatlon, analyze relevant staffs initiatives to integrate the NRC 
Issues and fa.~~, and formu!ate program for risk-based analysis of 
propose~ positions .and a~ons, as reactor operating experience into the 
appro~rlate, for dehberation by the full reactor oversight process, specifically 
Committee. the development of reliability1 

Oral statements m~y b~ presented by availability performance indicators and 
members of the pubhc With ~e industry trends. The purpose of this 
con~urrence o.f the Subcommltt~e meeting is to gather information, 
Chairman; written state!Dents Will be analyze relevant issues and facts, and 
accept~d and made ~vailable ~o the . formulate proposed positions and 
Committee. Eleetromc recordmgs w111 actions as appropriate, for deliberation 
be permitted only during those portions by the full Committee. 
of th? meeting th~t are open to the Oral statements may be presented by 
pubhc, and questions may be. aske~ only members of the public with the 
by members of the Subcommittee, Its concurrence of the Subcommittee 
consultants, and staff. Persons desiring Chairman; written statements will be 
to mak~ oral statements sho~ld notify accepted and made available to the 
the DeSignated Fe~eral OffiCial n~e? Committee. Electronic recordings will 
belo~ five days prior to f;he meetmg, If be permitted only during those portions 
pOSSible, so that appropriate of the meeting that are open to the 
arrangements can be made. public, and questions may be asked only 

Further information regarding topics by members of the Subcommittees, their 
to be discussed, the scheduling of consultants. and staff. Persons desiring 
sessions open to the public. whether the to make oral statements should notify 
meeting has been canceled or the DeSignated Federal Official named 
rescheduled, the Chairman's ruling on below five days prior to the meeting, if 
requests for the opportunity to present possible, so that appropriate 
oral statements, and the time allotted arrangements can be made. 
therefor can be obtained by contactirig During the initial portion of the 
the Designated Federal Official, Sam meeting, the Subcommittees, along with 
Duraiswamy (telephone: 301/415-7364) any of their consultants who may be 
between 7:30 B.m. and 4:15 p.m. (EDT). present. may exchange preliminary 
Persons planning to attend this meeting views regarding matters to be 
are urged to contact the above named considered during the balance of the 
individual one or two working days meeting. 
prior to the meeting to be advised of any The Subcommittees will then hear 
changes in schedule that may have presentations by and hold discussions 
occurred. with representatives of the NRC staff 
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REVISED OVERSIGHT PROCESS PERFORMANCE INDICATOR PILOT� 
MITIGATING SYSTEM PERFORMANCE INDEX 

BACKGROUND 

•� SECY 99-007 ADDRESSED THE NEED TO FURTHER REFINE USE OF Pis BY 
DEVELOPING RBPls 

•� DURING THE FIRST TWO YEARS OF INITIAL ROP IMPLEMENTATION, STAFF AND 
INDUSTRY IDENTIFIED PROBLEMS WITH CURRENT SSU PI AND MADE SEVERAL 
CHANGES 

•� SSU PI PROBLEMS DISCUSSED AT REGULAR SSU PI WORKING GROUP MEETING IN 
SPRING, 2001 

•� DECISION MADE TO FORM A SPECIAL SSU WORKING GROUP TO ADDRESS A 
POTENTIAL PI REPLACEMENT FOR THE SSU PI 

•� ACRS BRIEFED IN 2001 ON STAFF EFFORTS TO DEVELOP RBPls 

•� MSPI PILOT IS AN EVOLUTIONARY STEP TOWARDS ENHANCED PI DEVELOPMENT 



PROBLEMS WITH CURRENT SSU PI� 

•� RISK INSIGHTS ARE NOT ACCOUNTED FOR WITH USE OF DESIGN-BASIS 
FUNCTIONS 

•� SSU PI THRESHOLDS NOT PLANT-SPECIFIC OR RISK MANAGED 

•� DEMANDSANDDEMANDF~LURESNOTPROPERLYACCOUNTEDFOR 

•� USE OF FAULT EXPOSURE HOURS CAN OVER ESTIMATE THE SIGNIFICANCE AND 
RESULT IN A PI THAT CAN NO LONGER MEASURE FURTHER DEGRADATION OF 
PERFORMANCE 

•� CASCADING OF SUPPORT SYSTEM UNAVAILABILITY TO THE MONITORED SYSTEM 
UNAVAILABILITY OVERSTATES THE ACTUAL UNAVAILABILITY OF THE MONITORED 
SYSTEM 



OBJECTIVES OF THE MSPI PILOT PROGRAM 

• TO CREATE A BEITER AND MORE ACCURATE INDICATOR OF PERFORMANCE 
THAT ADDS MORE VALUE AND SOLVES THE KNOWN PROBLEMS WITHOUT 
ADDING UNDUE BURDEN 

• TO CALCULATE THE REVISED UNAVAILABILITY AND UNRELIABILITY PI VALUES 
AND TO COMPARE THE RESULTS TO THE EXISTING SSU PI DATA TO ASCERTAIN 
WHETHER THE PROPOSED CHANGES ADDRESS THE EXISTING CONCERNS AND 
SUIT THE NEEDS OF THE ROP 

• TO MINIMIZE TO THE EXTENT PRACTICABLE THE DIFFERENCES AND INCREASE 
THE CONSISTENCY BETWEEN THE MSPI, MAINTENANCE RULE, PRA, AND SOP 

• TO EXERCISE THE MSPI DATA REPORTING MECHANICS AND CALCULATIONAL 
METHODOLOGY 

• TO IDENTIFY ANY UNINTENDED CONSEQUENCES AND ASSESS THE IMPACT 



QUESTIONS TO BE RESOLVED DURING THE PILOT 

• Is the MSPI an equivalent or better indicator of risk than using the SOP such that the 
staff need only to rely on the MSPI for the risk significance characterization? 

• Is the MSPI methodology more consistent with the maintenance rule and other risk 
assessment policies? 

• Can the NRC inspect and v,-~rify  the pilot MSPI without major problems? 

• Can pilot licensees implement the MSPI with no major problems by the end of the 
pilot period? 

• Do pilot participants believe the guidance is clear and easy to implement? 

• What is the change in staff/licensee PI data collection/reporting resource burden? 

• If it is an increase in burden, do the benefits (solves the known problems) justify the 
increase resource expenditure? 

• Are there any unintended consequences, and if so, are they acceptable? 



OVERVIEW OF THE MSPI 

•� MSPIIS COMPRISED OF THE 4 EXISTING SSU PI SYSTEMS PLUS THEIR SUPPORT 
COOLING SYSTEMS AS MONITORED SYSTEMS 

•� THE MSPIIS A 12 QUARTER ROLLING AVERAGE OF THE UNAVAILABILITY AND THE 
UNRELIABILITY OF A MONITORED SYSTEM, CALCULATED IN RELATIVE TERMS OF 
6CDF. 

•� MSPIINCORPORATES PLANT-SPECIFIC MODELS AND USES DATA TO CALCULATE 
CDF index. 

•� MSPI THRESHOLDS WERE DEVELOPED USING STANDARD RISK INSIGHTS AND ARE 
DEFINED AT 1E-6 (GREENIWHITE); 1E-5 (WHITENELLOW), AND 1E-4 (YELLOW/RED) 
CDFINDEx 

•� DISCOVERED CONDITIONS THAT PREVENT FULFILLMENT OF THE SAFETY 
FUNCTION WILL BE ACCOUNTED FOR IN THE UNRELIABILITY Pis 



PLANTS PARTICIPATING IN THE PILOT MSPI 

Region I Region II Region III Region IV 

Limerick 1/2 Surry 1/2 Braidwood 1/2 Cooper 
Millstone 2/3 Prairie Island 1/2 Palo Verde 1/2/3 
Hope Creek San Onofre 2/3 
Salem1/2 South Texas 1/2 



LIST OF MSPI MONITORED SYSTEMS� 

BWRs 

HPCI/HPCS (high pressure core injection/spray) 

RCle (reactor core isolation cooling) 

RHR (residual heat removal) 
EDGs (Emergency AC Power)� 
Support System Cooling (ESW + RBCCW + TBCCW)� 

PWRs� 

HPSI (high pressure safety� 
injection)� 
AFW (auxiliary feedwater or� 
equivalent)� 
RHR (residual heat removal)� 
EDGs (emergency AC power)� 
Support System Cooling (ESW +� 
CCW)(or equivalent)� 



MSPI UNAVAILABILITY� 

• MSPI UNAVAILABILITY IS THE SUM OF THE PLANNED AND UNPLANNED 
(CORRECTIVE) UNAVAILABILITY, REPORTED BY TRAIN 

• MSPI TRAIN UNAVAILABILITY IS THE RATIO OF HOURS THAT THE TRAIN 
WAS UNAVAILABLE TO PERFORM ITS RISK-SIGNIFICANT FUNCTION(S) 
(DUE TO PLANNED/CORRECTIVE MAINTENANCE OR TESTING DURING 
THE PREVIOUS 12 QUARTERS WITH THE REACTOR CRITICAL) TO THE 
NUMBER OF CRITICAL HOURS THAT THE TRAIN WAS REQUIRED TO BE 
AVAILABLE 

MSPI UNRELIABILITY 

• MSPI UNRELIABILITY IS A MEASURE OF THE DEMAND FAILURE PROBABILITY 
OF THE MONITORED SYSTEM AND FAILURE PROBABILITY DURING A MISSION 
TIME. 

• MSPI COMPONENT UNRELIABILITY IS THE FAILURE ON DEMAND 
PROBABILITY THAT THE SYSTEM WOULD NOT PERFORM ITS RISK
SIGNIFICANT FUNCTION(S) WHEN CALLED UPON DURING THE PREVIOUS 
12 QUARTERS 



JULY 23-25, 2002 

AUGUST 1,2002 

NOVEMBER, 2002 

FEBRUARY, 2003 

MARCH, 2003 

JULY, 2003 

IMPLEMENTATION SCHEDULE 

PUBLIC WORKSHOP TO PREPARE FOR LAUNCH OF THE 
MSPI PILOT 

START OF MSPI PILOT 

BRIEF ACRS SUBCOMMITIEE ON PILOT PROGRESS 

MSPI PILOT DATA COLLECTION ENDS. START OF THE 
ANALYSIS PERIOD TO ANALYZE COLLECTED DATA 

BRIEF ACRS SUBCOMMITIEE ON PILOT PROGRESS 

END OF PILOT. RIS TO COMMUNICATE PILOT RESULTS 



MSPI Technical Discussion 

• The purpose of this presentation is to describe the technical aspects of the 
Mitigating System Performance Index (MSPI). 

• This presentation will include: 

Summary of insights from Phase-1 RSPI study 
Technical aspects of MSPI approach 
Conclusions 



MSPI Technical Discussion 

Insights From Phase-1 RSPI Study: 

• There were enough risk-significant differences among different plants that 
necessitated the development of plant-specific thresholds for unavailability and 
unreliability Pis. 

MSPI accounts for plant-specific differences 

• Unavailability and unreliability indicators were found to provide objective and 
risk-informed indications of plant performance. They also provide broader risk 
coverage. 

They were tested by evaluating plant-specific data for 44 plants over three
year period (1997-1999). 



MSPI Technical Discussion 

Insights From Phase-1 RBPI Study (cont'dt 

• Performance indicators for CCW and SSW (or their equivalent) support systems 
were found to be difficult to develop due to the wide variation of plant-specific 
design features. 

Based on the technir.al analyses performed by NRC/industry, an approach 
has been developed for the pilot. 

• Use of Bayesian update for estimating component unreliability was found to 
minimize the likelihood of false-positivelfalse-negative indications. 



Technical Aspects of MSPI Agproach 

Concepts: 

• Mitigating System Performance Index monitors risk impact (Le., change in CDF) 
of changes in performance of selected mitigating systems. 

• MSPI includes Level-I, internal events for at-power mode, which is consistent 
with the scope of the current ROP Pis. 

• MSPI consist of two elements, system unavailability and system unreliability. 
MSPI is the sum of changes in a simplified CDF evaluation resulting from 
changes in system unavailability and system unreliability relative to baseline 
values. 

Baseline values are based on SECY-99-007 concepts. 



Technical Aspects of MSPI Approach 

Concepts (cont'd): 

• The risk impact of changes in mitigating system performance on plant-specific 
CDF is estimated using plant-specific performance data and Fussel-Vesely 
importance measure. 

• Those aspects of mitigating system performance that are not covered by MSPI 
will be evaluated through inspection/SOP. Examples are: 

CCFs 
Concurrent failures of mUltiple components 
Passive components outside the scope of MSPI 
Demand failures not capable of being disccvered during normal 
surveillance tests. 



MSPI Technical Discussion 

~eofMSPI:  

•� For unreliability calculations, only active components within a system are 
included in the performance indicator. 

Active components are those components within a system that are 
required to change state upon demand in order for the system to perform 
its risk-significant functions; e.g., normally closed valve that must open on 
demand to allow flow through the system. 

All pumps and dieseis in the monitored systems are considered as active 
components. 

Active failures of check valves are excluded from performance indicators 
and will be included in the inspection program. 

Redundant valves within a train are not included in the performance 
indicators. PRA success criteria are used to identify those valves. 



MSPI Technical Discussion 

Scope of MSPI (cont'd)~  

• Component boundaries are generally consistent with those used in PRAs. 

For example, the motor-driven pump boundary includes pump body, 
motor/actuator, lubrication system cooling components of pump seals, 
breaker, and its associated local control circuit. 

• SDP will be used for performance areas outside the scope of MSPI: 

CCFs 
Concurrent failures of multiple components 
Passive components 
Demand failures not capable of being discovered during normal 
surveillance tests. 



MSPI Technical Discussion 

Equations: 

MSPI for each monitored system is calculated as follows: 

MSPI =UAI + URI (1 ) 

UAI: system unavailability index due to changes in train unavailability 
URI: system unreliability index due to changes in component unreliability 

System Unavailability Index (UAI): 

UAI = LUAlt (2) 

Where: the summation is over the number of trains in the system. 
UAlt is unavailability index for train t 

UAlt =CDFp (FVUAP/ UAp)(UA. - UAsLt) ) (3) 

CDFp : plant-specific, internal events, at-power Core Damage Frequency 
: train-specific Fussel-Vesely value for unavailability based on plant-specific PRA FVUAP 

UAp : value of unavailability for train t from plant-specific PRA 
UAt: actual unavailability of train t during previous12 quarters 
UAsu: baseline unavailability value for train t 



MSPI Technical Discussion 

Equations (cont'd): 

System Unreliability Index (URI): 

URI = CDFpL [(FVURC/URpC)(URsc - URsLdl (4) 

Where the summation is over the number of active components in the system 
CDFp : plant-specific internal events, at power, Core Damage Frequency 

component Fussel-Vesely value for unreliability based on plant-specific PRA FVURC: 
URpc: value of component unreliability from plant-specific PRA 
URBC: Bayesian-updated component unreliability for previous12 quarters 

baseline unreliability value for each active component in the monitored system URBLC: 

URBC (Component unreliability) is calculated as follows: 

URsc = Po + ATm (5) 

Po: component failure on demand probability based on data for previous 12 quarters 
A: component failure rate (per hr) for failure to run based on data for previous 12 

quarters 
Tm: mission time for the component based on plant-specific PRA assumptions 

Po = (Nd+a)/(D+a+ b) (Sa) A =(Nr+a)/(Tr+b) (5b) 



Equations (cont'd): 

Nd: 

0: 
N : r 

T : r 

a, b: 

MSPI Technical Discussion 

total number of failures on demand during the previous 12 quarters 
total number of demands during the previous 12 quarters 
total number of failures to run during the previous 12 quarters 
total number of run hours during the previous 12 quarters 
parameters of industry priors derived from industry experience 



MSPI Technical Discussion 

Key Data Elements: 

• Baseline unavailability data: 

Planned unavailability values are based on actual plant-specific values� 
from 1999 through 2001.� 
Unplanned unavailability values are based on ROP PI data from 1999� 
through 2001.� 
Initial study indicated that these values are consistent with 1995-1997 data,� 
and they will be valitiated during the pilot.� 

• Baseline unreliability values are based on component/system reliability studies 

NUREG/CR-5500 
Generally cover performance data from 1987 through 1995 
These values will be updated when reliability studies through 1997 become 
available. 



"� 

MSPI Technical Discussion� 

Key� Data Elements (cont'dt 

•� Constrained, non-informative priors based on the mean of the industry 
performance were used for component unreliability calculations. 

These priors minimize likelihood of false-positive/false-negative 
indications. 



"� 

MSPI Technical Discussion 

Technical Areas Currently Under Evalu~tion:  

• Acceptable level of false-positive/false-negative indication. 

P(WIbaseline) 
P(GIW-Y) 
P(GN-R) 

• Issues related to data that were used to set base~ine  unavailability and 
unreliability values. 

• Independent calculations using SPAR models versus licensees PRA models. 

• Evaluations of potential differences between MSPI and SOP results. 



•� 

MSPI Technical Discussion 

Conclusions: 

• The MSPI approach is based on risk insights. It accounts for plant-specific 
design/operating characteristics through the use of available risk models and 
data. 

Use of F-V importance measures to account for plant-specific features. 
Treatment of demand failures in unreliability indicators. 
Use of Bayesian update for unreliability indicators. 
Use of risk-significant functions rather than design-basis functions. 
Use of a new indicator for cooling water support systems. 

• The MSPI approach allows for balancing between component unreliability and 
unavailability consistent with the Maintenance Rule. 

• The MSPI provides more objective indication of plant performance, and will 
provide broader risk coverage. 

• The limitations of MSPI have clearly been identified, and will be covered through 
inspections/SOP. 

• The MSPI provides appropriate risk-categorization of performance degradations 
that are covered by Pis. 
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Introduction� 

Background 

Purposes and Role of ITP 

Communications 

Concepts and Approach 

Process for Industry Trends 

FY 2001 Results 

Threshold Development 

2� 



Background 

Improving industry trends contributed to decision to revise ROP 

Strategic Plan performance goal measure of "No statistically significant 
adverse industry trends in safety performance" - annual report to Congress 
as part of NRC's Performance and Accountability Report 

Responsibility assigned to NRR from RES in late 2000 

NRR developed formallTP in 2001 
•� Initially used indicators from former AEOD PI and Accident Sequence 

Precursor (ASP) programs 
•� Reports in SECY-01-0111 (6/2001) and SECY-02-0058 (4/2002) 

No adverse industry trends identified to date 

3� 



Purposes and Role of ITP 

Purposes: 

(1)� Provide a means to confirm that the nuclear industry is maintaining the 
safety performance of operating reactors 

(2)� By clearly communicating industry performance, enhance stakeholder 
confidence in the efficacy of the NRC's processes 

Complements existing NRC processes: 

(1)� Plant-specific oversight by ROP 

(2)� Processes for addressing generic issues (Le., generic communications 
process in NRR and generic safety issues process in RES) 

4 



Communications� 

Ongoing development efforts briefed to NRC/industry working group on ROP 

Industry indicators published on NRC web site 

Annual review at AARM and report to Commission 

Annual report to Congress in NRC Performance and Accountability Report 

Conferences with Industry 

5� 



Concepts and Approach� 

Hierarchal approach to use of industry indicators 
•� Qualified set of indicators used for reporting to Congress 
•� Indicators may be "decomposed" into multiple indicators to investigate 

any trends 

Used existing programs for initial set of indicators 
•� ex-AEOD indicators 
•� ASP program 

Developing additional industry indicators for each cornerstone of safety 
•� Pis derived from plant-level Pis in ROP 
•� Pis from operating experience data (initiating events and reliability Pis) 

6� 



A DECOMPOSITION OF REACTOR RISK� 

Industry� 
Risk� 

Plant 1 Plant 2 Plant 3 Plant 4 ••• Plant N� 
Risk Risk Risk Risk Risk� 

Containment Core Damage HealthFailure Frequency Effects, etc. Probabil ity 

Initiating Event Safety System CCF Human Error 
Frequency Reliability Probability Probability 



Process for Industry Trends 

Identify any statistically significant adverse trends in industry indicators 
•� Statistically significant fit of a trendline to each indicator 
•� Improving or flat trendlines = no adverse trend => done 
•� Degrading trendlines = adverse => report to Congress & initiate 

evaluation 
•� In addition, to investigate short-term variations before they become 

trends, single data point above prediction limit => initiate evaluation 

Evaluate underlying issues and assess safety significance 
•� Decompose indicators and look for outliers 
•� If appropriate, review of LERs and inspection reports 

Agency response lAW existing NRC processes for generic issues 
•� Early engagement with industry and assessment of issues 
•� Responses could include industry initiatives and requests for information 
•� NRC may conduct generic safety inspections 

Review at AARM 

8 
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FY 2001 Results� 

No statistically significant adverse industry trends in safety performance 
identified in FY 2001 

Ex-AEOD indicators show flat or improving trendlines 

ASP program shows overall improving trends and no significant 
precursors (SECY-02-0041) 

Insufficient data «4 years) on ROP indicators for long term trending in 
FY 2001 (however, no issues identified by inspection of short term data) 

Industry indicators for initiating events developed; no statistically significant 
adverse trends identified 

9� 
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Threshold Development� 

SRM in August 2001 directed staff to develop risk-informed thresholds for 
industry indicators "as soon as practicable" 

NRR tasked RES to develop risk-informed thresholds for initiating 
events, mitigating systems, and ASP 

NRR to develop thresholds for other cornerstones of safety 

Stakeholders, including ACRS, will be engaged as thresholds are 
developed over next 1-2 years 

ROP indicators may have long term data (>4 years) in FY 2002; NRR 
evaluating efficacy of early "best estimate" data and may qualify for use in 
FY 2003 

Threshold development may allow changes to performance goal measure so 
that agency response based on thresholds vice trends 

10� 



• Dale Rasmuson May 30,2002 

Development of Thresholds 
for Industry Trends 

Dale M. Rasmuson� 
Division of Risk Analysis and Applications� 

Office of Nuclear Regulatory Research� 
U.S. Nuclear Regulatory Commission� 

May 30, 2002 

Purpose of Presentation 

• To share with the ACRS our thoughts 
about threshold characteristics 

• To explain the technical approaches we 
have identified to establish thresholds 

• To receive any ideas or suggestions that 
we should consider in the threshold 
development 

May 30, 2002 Industry Trend Thresholds 

Industry Trend Thresholds 1 



Dale Rasmuson� May 30, 2002 • 

Industry Trends 

• The particular trends are the following: 
•� Initiating Events 
• Common-Cause Failures 
• Accident Sequence Precursors 
• System Performance 
• Reactor Oversight Process PIs 
• Fire Events 
• Component Performance 
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Industry Trend Thresholds 

•� RES is developing industry trend 
thresholds for use in a risk-informed 
regulatory framework. 

•� Industry thresholds differ from plant
specific thresholds. 
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Plant-Specific Thresholds versus 
Industry Thresholds 

•� Combining Rlant-specific thresholds may not be 
meaningful for industry thresholds 
•� Unplanned scram green/white threshold = 3 unplanned 

scrams per reactor 
• This implies an industry threshold of 300 unplanned 

scrams per year based on 100 reactors 

•� Industry thresholds must consider the industry 
performance as well as other factors 
•� Industry unplanned scram average is about 0.6 scrams 

per reactor per year. 
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Kinds of Thresholds 

• Action Threshold 
• Used to measure industry performance, similar 

to thresholds used in ROP process 

• Early-Warning Threshold 
• Used to alert NRC to a change in industry 

trends that may indicate a change in industry 
safety performance 
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Threshold Characteristics 

•� Thresholds should have a rational basis that is 
well documented. 

•� Thresholds should be practical, that is, possible 
to determine and compare from data or other 
means with modest effort. 

•� Thresholds should be conceptually simple. 
•� Thresholds should be consistent with the existing 

regulatory framework. 
•� Thresholds should reflect risk (including 

associated uncertainties), safety, and regulatory 
perspectives. 
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Protocol for Setting Thresholds 

• Develop risk and statistical 
information related to trends for 
input to an expert panel 

• Provide associated safety and 
regulatory information for expert 
panel 

• Expert panel sets thresholds based 
upon input and expert judgment 

May 30, 2002� Industry Trend Thresholds 

Industry Trend Thresholds 4 



Dale Rasmuson� May 30,2002 

Inputs for Expert Panel 
•� Start with values for the ROP indicators, values 

from risk-based performance indicator report, 
and/or risk insights from PRAs 

•� Assess current industry performance (e.g., trend, 
average) 

•� Estimate trend statistical characteristics (e.g.,
prediction intervals, Bayesian predictive 
distribution) 

•� Using these inputs pick a feasible value for the 
threshold 

•� Evaluate the threshold's risk implications using 
selected SPAR models, if appropriate 

•� Suggest threshold values based on principles
from the threshold characteristics 
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Technical Approaches to� 
Estimating Trend Thresholds� 

•� Prediction Limits 
•� Bayesian Predictive Distribution 
•� Percentiles from Industry Distributions 
•� Insights from PRAs 
•� Rate-of-Change of Trend 
•� Expert Panel Input 
•� Modification of Current ROP PI Thresholds 
•� Combine Plant-specific Thresholds 
•� Integrated risk measure concept being developed for the 

enhanced PIs 

•� Combination of the above 
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Technical Questions 

•� How many years should be included in the 
estimation of a trend? 

•� What level is appropriate for reporting to 
Congress? 

•� What level is appropriate for agency action to an 
adverse trend? 

•� Should some of the PIs be grouped? 
•� How does the safety goal influence setting 

thresholds? 
•� Should concepts in Reg. Guide 1.174 be used in 

setting thresholds? 
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