
July 7, 2005

MEMORANDUM TO: ACRS Members

FROM: Michael Snodderly, Senior ACRS Staff Engineer R/A

SUBJECT: CERTIFICATION OF THE MINUTES OF THE MEETING OF THE
JOINT ACRS SUBCOMMITTEES ON RELIABILITY AND
PROBABILISTIC RISK ASSESSMENT AND ON PLANT
OPERATIONS REGARDING RISK MANAGEMENT TECHNICAL
SPECIFICATIONS, INITIATIVE 4b, JUNE 15, 2005, ROCKVILLE,
MARYLAND

 The minutes of the subject meeting, issued June 30, 2005, have been certified as the

official record of the proceedings of that meeting.  A copy of the certified minutes is attached.

Attachment:   As stated

electronic cc: J. Larkins
A. Thadani
S. Duraiswamy
M. Scott
M. Snodderly



June 30, 2005

MEMORANDUM TO: G. Apostolakis, Chairman, Reliability and PRA Subcommittee

FROM: Michael Snodderly, Senior Staff Engineer, ACRS R/A

SUBJECT: WORKING COPY OF THE MINUTES OF THE JOINT MEETING OF
THE SUBCOMMITTEES ON RELIABILITY AND PROBABILISTIC
RISK ASSESSMENT AND ON PLANT OPERATIONS REGARDING
RISK MANAGEMENT TECHNICAL SPECIFICATIONS, INITIATIVE
4b ON JUNE 15, 2005, IN ROCKVILLE, MARYLAND

A working copy of the minutes for the subject meeting is attached for your review.  Please

review and comment on them at your earliest convenience.  If you are satisfied with these

minutes please sign, date, and return the attached certification letter. 

Attachments: Certification Letter
Minutes (DRAFT)

cc w/o Attachment:
J. Larkins
A. Thadani
M. Scott
M. Snodderly
S. Duraiswamy



MEMORANDUM TO: Michael Snodderly, Senior Staff Engineer, ACRS

FROM: G. Apostolakis, Chairman, Reliability and PRA Subcommittee

SUBJECT: CERTIFICATION OF THE MINUTES OF THE JOINT MEETING OF
THE SUBCOMMITTEES ON RELIABILITY AND PROBABILISTIC
RISK ASSESSMENT AND ON PLANT OPERATIONS REGARDING
RISK MANAGEMENT TECHNICAL SPECIFICATIONS, INITIATIVE
4b ON JUNE 15, 2005, IN ROCKVILLE, MARYLAND

I hereby certify, to the best of my knowledge and belief, that the minutes of the subject meeting

on June 15, 2005, are an accurate record of the proceedings for that meeting.

____R/A_________________________07/05/05__
George Apostolakis, Date
Reliability and PRA Subcommittee Chairman 
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CERTIFIED 07/05/05
BY GEORGE APOSTOLAKIS
Issued 06/30/05

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
MINUTES OF THE JOINT MEETING OF THE SUBCOMMITTEES ON RELIABILITY AND

PROBABILISTIC RISK ASSESSMENT AND ON PLANT OPERATIONS REGARDING RISK
MANAGEMENT TECHNICAL SPECIFICATIONS, INITIATIVE 4b 

JUNE 15, 2005 
ROCKVILLE, MARYLAND

On June 15, 2005, the joint Subcommittees on Reliability and Probabilistic Risk Assessment
(PRA) and on Plant Operations held a meeting in Room T-2B1, 11545 Rockville Pike, Rockville,
Maryland.  The purpose of the meeting was to discuss the status of the development of risk
management technical specifications related to Initiative 4b titled, “Use of Configuration
Management for Determining Technical Specification Completion Times, Related to the Use of
Probabilistic Risk Assessment (PRA) and Risk Monitoring Tools,” with representatives of the
Office of Nuclear Reactor Regulation (NRR), Nuclear Energy Institute (NEI), South Texas
Project Nuclear Operating Company (STP), Southern California Edison (SCE), Exelon, and
Electric Power Research Institute (EPRI).  Risk Management Technical Specifications Initiative
4b proposes to rely on PRA and risk monitors to calculate technical specification completion
times for returning structures, systems, and components to operable status. 

The meeting was open to the public.  No written comments or requests to make oral statements
were received from members of the public related to this meeting.  Mr. Michael Snodderly was
the Designated Federal Official for this meeting.  The meeting was convened at 8:30 p.m. and
adjourned at 12:36 p.m. on June 15, 2005

ATTENDEES:

ACRS MEMBERS/STAFF
George Apostolakis, Chairman Michael Snodderly, ACRS Staff 
Mario Bonaca, Member John G. Lamb, ACRS Staff
Tom Kress, Member John Flack, ACRS Staff
William Shack, Member

NRC STAFF/PRESENTERS
R. Tjader, NRR M. Reinhart, NRR
B. Bradley, NEI J. Gaertner, EPRI
R. Grantom, STP J. Phelps, STP
W. Harrison, STP G. Chung, SCE
M. Phillips, Scientech G. Hughes, Exelon
J. Steinmetz, Exelon

OTHER ATTENDEES
T. Boyce, NRR J. Chung, NRR
G. Parry, NRR C. Cahill, NRR
P. Hiland, NRR S. Wilson, NRR
T. Morgan, Maracor S. Dolley, McGraw-Hill
T. Yamada, INES
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The presentation slides, handouts used during the meeting, and a complete list of attendees
are attached to the Office Copy of the meeting minutes.  The presentations to the
Subcommittees are summarized below.

Opening Remarks

Dr. Apostolakis, Chairman of the Subcommittee on Reliability and PRA convened the meeting
and made a few introductory remarks.  The purpose of this meeting was to discuss the status of
the development of risk management technical specifications related to Initiative 4b titled, “Use
of Configuration Management for Determining Technical Specification Completion Times,
Related to the Use of Probabilistic Risk Assessment (PRA) and Risk Monitoring Tools.”  Risk
Management Technical Specifications (RMTS) Initiative 4b proposes to rely on PRA and risk
monitors to calculate technical specification completion times for returning structures, systems,
and components to operable status.  

Dr. Apostolakis called upon Mr. Tjader of the Office of Nuclear Reactor Regulation (NRR) to
begin the discussion.

Staff Introduction and Overview of RMTS Initiative 4b

Mr. Tjader made some introductory remarks regarding RMTS and introduced Mark Reinhart of
the NRR staff.  

Mr. Tjader presented the description, implementation, and status of RMTS Initiative 4b
regarding risk-informed completion times.  Mr. Tjader explained that Initiative 4b is “real-time”
calculation of completion times (CTs) based on current plant configuration.  He also described
that RMTS Initiative 4b can extend completion time from a nominal value up to a predetermined
“backstop” maximum using configuration risk management.  Mr. Tjader stated that RMTS
Initiative 4b implementation is under development and will include (1) approved decision-
making process, (2) implementation guidance, (3) requirements for PRA technical adequacy,
and (4) quantitative configuration and cumulative risk metrics.  Mr. Tjader described the status
of the implementation of RMTS Initiative 4b.  He stated that South Texas Project (STP) and
Fort Calhoun (CE TSTF-424) pilot amendments were submitted in 2004 and Hope Creek and
Prairie Island pilot amendments are expected in 2005.  Mr. Tjader gave an example of RMTS
Initiative 4b.

Mr. Reinhart presented PRA capabilities, PRA quality, and on-line risk analyzer attributes as it
relates to RMTS Initiative 4b.  Mr. Reinhart described Level 1 and Large Early Release
Frequency (LERF) as it related to internal and external events, such as fire, flood, seismic, and
severe weather as well as impact captured , model preferred, in quantified risk-informed CT
(RICT).  Mr. Reinhart also explained the PRA capability for Level 1 and LERF Modes 1 and 2
should assure that the model bounds other modes and containment configuration changes are
captured.  In addition, he stated that PRA capability for Level 1 and LERF must have all
significant sequences modeled.  Mr. Reinhart explained PRA capability for Level 1 and LERF
are expected to satisfy capability category 2 and exceptions must be justified.  He stated that
the PRA capability must satisfy the standards and guides and must be maintained current.  Mr.
Reinhart stated that the use of plant configuration risk results to determine CTs in near real-
time is a significant changes to Technical Specifications and will rely on the licensee’s use of
PRA and NRC review and oversight.  Mr. Reinhart explained that the PRA must be of adequate
quality for the application and Configuration Risk Management (CRM) process must be able to
reliably assess risk.  He also stated that reliance on CRM tool requires licensee quality control
and NRC review.  Mr. Reinhart defined quality in terms of scope (initiating events, plant
operating modes) level of detail, and technical adequacy.  He stated that pilot plant reviews for
Regulatory Guide (RG) 1.200, “An Approach for Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities,” assess only internal events
PRA.  Mr. Reinhart explained that the staff will need to perform PRA reviews for external
events, transition and shutdown modes.  He stated that the current staff thinking is that RMTS
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Initiative 4b scope should include internal and external initiating events, and transition and
shutdown risks.   Mr. Reinhart described the attributes of an on-line risk analyzer: initiators,
truncation levels, model translation, software control and configuration, dependent operator
actions, testing, fault trees traceable to PRA, model alignment with real-time plant configuration,
component mapping, uncertainties, CRM aspects not in PRA, interface, defense in depth, and
safety margins. 

Industry Overview of Configuration Risk Management Tools for RMTS Initiative 4b

Mr. Bradley, NEI, provided a brief industry overview of the configuration risk management tools
for RMTS Initiative 4b.  He briefly described the presentations to be heard from EPRI, STP,
SCE, and Exelon.     

Attributes of Configuration Risk Management Tools for RMTS Initiative 4b

Mr. Gaertner, EPRI, provided the attributes of Configuration Risk Management (CRM) Tools for
RMTS Initiative 4b.  He stated that he would identify all the necessary attributes of a CRM
model that would not be addressed explicitly by PRA Standards and evaluated by Peer
Certification.  Mr. Gaertner explained that a complete review of CRM technical adequacy
requires peer review, Standards assessment, and verification of attributes.  Mr. Gaertner
described the 10 CRM attributes: (1) initiator dependencies, (2) truncation levels, (3) translation
from PRA model, (4) human action treatment, (5) activities mapped to basic events, (6)
representing the as-built/as-operated plant, (7) treatment of common cause, (8) consideration
of uncertainty, (9) CRM software quality and configuration control, and (10) CRM model testing
and configuration control.  

STP Implementation of Configuration Risk Management Tools for RMTS Initiative 4b

STP is the pilot plant for RMTS Initiative 4b.  Mr. Grantom, STP, greeted the Subcommittees
and introduced accompanying members of the STP staff: Mr. Phelps, and Mr. Harrison.  Mr.
Grantom’s presentation described STP’s implementation of configuration risk management
tools for RMTS Initiative 4b.  He described STP’s PRA and on-line risk assessment tool, “Risk
Assessment Calculator (RAsCal).”  Mr. Grantom explained STP’s PRA that it is a full scope
Level 1 / 2 PRA using “RISKMAN” software that includes internal and external events, spatial
interactions, and Human Reliability Analysis (HRA).  He stated that STP’s PRA has undergone
industry peer review and STP is also a pilot plant for Regulatory Guide 1.200 regarding PRA
quality.

Mr. Grantom explained that RAsCal was developed in-house, has been used at STP for 9
years, and the RAsCal database has more than 20,000 maintenance states.  STP applies the
CRM Program the same as it does the Maintenance Rule Program.

Mr. Phelps went through a example of the use of RAsCal. 

SCE Implementation of Configuration Risk Management Tools for RMTS Initiative 4b

San Onofre Nuclear Generating Station (SONGs) is not a pilot plant for RMTS Initiative 4b.  Mr.
Chung provided information regarding SCE’s implementation of configuration risk management
tools for RMTS Initiative 4b at SONGs.  Mr. Phillips explained the “Safety Monitor” is a real-time
risk monitoring system designed for use by plant personnel.  He explained that the Safety
Monitor evaluates proposed maintenance schedules, effects of equipment removed from
service, and the restoration of equipment.  Mr. Chung explained that the Safety Monitor tracks
cumulative and instantaneous risk against targets.  He also described that the Safety Monitor
has a time-dependent human reliability calculator for shutdown conditions and performs
defense-in-depth (DID)/safety function assessments.

Mr. Chung went through some examples of the use of the Safety Monitor. 
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Exelon Implementation of Configuration Risk Management Tools for RMTS Initiative 4b -
Blended Approach

The current Exelon plants are not a pilot for RMTS Initiative 4b.  Mr. Hughes provided an
overview of the Exelon Risk Management structure.  He explained Exelon’s blended approach
of using PRA and DID with the goal of risk management.  Mr. Hughes went through some
examples DID and blended approach.  He explained Exelon’s use of the PRA results regarding
planning, scheduling, and emergent work.  Mr. Hughes described the Exelon Risk Management
color code system in order of severity: green, yellow, orange, and red.  He explained that the
color helps drive identification of which equipment or activity is impacting the level of DID of
each safety function.  

Mr. Steinmetz presented specific examples from Dresden. 

Member Comments

Dr. Apostolakis questioned STP and SCE about the accuracy of the Core Damage Frequency
(CDF), Core Damage Probability (CDP), delta CDF, delta CDF, average delta CDF, and
Condition CDP (CCDP) terminologies on the presentation graphs.  STP and SCE admitted that
the terminology was not technically precise as related to PRA.

Dr. Apostolakis questioned STP and SCE about the number of PRA engineers they employ. 
SCE has 7 PRA engineers and STP has 8 PRA engineers. 

Dr. Apostolakis questioned SCE about who performs the Safety Monitor calculations and are
the CDFs annualized.  SCE responded that maintenance and work control as part of planning
as well as the Shift Technical Advisor (STA) in real-time use the Safety Monitor and the CDFs
are annualized. 

Dr. Apostolakis asked STP and SCE about which HRA model they use and if the NRC staff
reviewed the HRA model.  STP and SCE stated that it used the EPRI HRA Calculator. 

Dr. Apostolakis raised a concern regarding the EPRI HRA Calculator that STP is using as part
of the pilot amendment.  His concern is that the NRC has not reviewed this EPRI HRA
Calculator and he believes the staff needs to review it.  NEI stated that it views the HRA
Calculator as a subset of PRA capability and he stated that there is a whole set of supporting
requirements in the American Society of Mechanical Engineers standard on HRA in RG 1.200. 
STP stated that RG 1.200 defines the requirements for HRA analysis and RG 1.200 has
endorsed that so everyone has to ensure they are meeting those requirements of the standard. 
Dr. Apostolakis is concerned that the STP RMTS Initiative 4b amendment will approve by
default the EPRI HRA Calculator without the NRC staff ever reviewing it.  Dr. Apostolakis would
like to have a joint Subcommittees meeting on Plant Operations and Human Factors to discuss
the issue of EPRI HRA Calculator as part of the STP pilot amendment for RMTS Initiative 4b
with the staff.

Dr. Bonaca asked EPRI if the attributes presented are needed to get the CRMs to the point
where they can support Initiative 4b or it is the expectation for the applicants to have right now
those attributes for the CRM.  EPRI replied that these are verifications that would have to be
done to do Initiative 4b.

Dr. Bonaca asked SCE if the Safety Monitor receives information from the PRA.  SCE stated
that this was correct; it is a complete PRA. 

Dr. Bonaca asked SCE if they pre-quantify maintenance sets.  SCE stated that it does not; SCE
uses the Safety Monitor dynamically.    
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Dr. Bonaca asked Exelon if all the Exelon plants had the same quality PRA.  Exelon responded
that it is hard to measure quality but all Exelon plants have been through certification.  Exelon
stated that it has looked at the Exelon plants PRA with regard to gaps to the American Society
of Mechanical Engineers (ASME) standard and some plants have more gaps than others. 

Dr. Bonaca asked Exelon if they look back at their risk management for lessons learned. 
Exelon stated that they look back quarterly and calculate the CDP.

Dr. Kress asked about EPRI about truncation levels, how it is decided or if it is varied.  EPRI
responded that the truncation levels are varied and licensees do validations to test it, but there
is a certain amount of engineering judgment to make sure that it is a robust model, because 
every imaginable configuration cannot be tested.

Dr. Kress asked about uncertainty.  EPRI responded it is challenging and the industry is dealing
with it.  EPRI stated that the industry is trying to develop a guideline for how to consider both
parametric and modeling uncertainties. 

Dr. Kress asked STP about shutdown risk.  STP responded that they perform RAsCal
calculations for Modes 1 and 2 only.  

Dr. Shack asked STP how long does it actually take to do a calculator, to re-quantify the PRA
once you make a change, you go through, and recompute the numbers.  STP responded that it
takes approximately 1 hour for the purposes of CRM depending on the truncation levels. 

Dr. Shack asked STP about hurricane risk in August and if the model accounts for it.  STP
responded that they are talking about it.  STP stated that they have talked about using a
different loss of off-site power initiating event distribution for hurricane seasons.  STP explained
that they have not incorporated that yet, but they have talked about doing that.  STP stated that
if they have data to support something, they can consider doing it.

Dr. Shack asked STP about who makes decisions related to the risk model.  STP stated that
the unit supervisor will make the decision on which system is affected.  STP stated that the
work was already pre-planned, but they will go through and validate that to ensure that the work
week planner, the schedulers who put the plan together, has properly captured the right
systems that are impacted by whatever maintenance or testing activity is planned for that day.

Dr. Shack asked SCE about the the contribution of fire to their CDF.  SCE stated that 50% is
from internal, 25% from fire, and 25% from seismic. 

Dr. Shack asked Exelon how many configurations they have in their risk monitor.  Exelon stated
that they have approximately 800 for each unit.

Mr. Snodderly questioned the staff if they are considering a review of the EPRI RMTS
Guidelines.  The staff stated that they currently are reviewing the pilot amendment
independently and will place the RMTS Guidelines into the Administrative Control section of the
Technical Specifications.  The staff stated that they would like to return to the ACRS in
approximately 6 to 12 months to receive the ACRS review and endorsement of the RMTS
Guidelines.    

Subcommittee Decisions and Follow-up Actions

Currently, there is no action for the ACRS.

Industry is using a guidance document titled, “Risk-Managed Technical Specification (RMTS)
Guidelines,” to implement Technical Specifications (TSs) changes.  The staff requested to
return to the joint ACRS Subcommittees on Reliability and PRA and on Plant Operations in 6 to
12 months with the final RMTS Guidelines for ACRS endorsement.  The staff has not decided
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on what form the RMTS Guidelines will take, for example, a Regulatory Guide or some other
form. 
 
Dr. Apostolakis raised a concern regarding the EPRI HRA Calculator that STP is using as part
of the pilot amendment.  His concern is that the NRC has not reviewed this EPRI HRA
Calculator and he believes the staff needs to review it.  STP stated that the EPRI HRA
Calculator was peer reviewed as part of RG 1.200 and it meets the requirements of RG 1.200. 
He is concerned that the STP RMTS Initiative 4b amendment will approve by default the EPRI
HRA Calculator without the NRC staff ever reviewing it.  Dr. Apostolakis would like to have a
joint Subcommittees meeting on Plant Operations and Human Factors to discuss the issue of
EPRI HRA Calculator as part of the STP pilot amendment for RMTS Initiative 4b with the staff.

Background Materials Provided to the Committee

1. “Risk-Managed Technical Specification (RMTS) Guidelines,” Electric Power Research
Institute (EPRI), December 2004 (ADAMS Accession No. ML050120351)

2. Regulatory Guide 1.177, “An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Technical Specifications,” August 1998 

*********************************************
NOTE:
Additional details of this meeting can be obtained from a transcript of this meeting available in
the NRC Public Document Room, One White Flint North, 11555 Rockville Pike, Rockville, MD,
(301) 415-7000, downloading or view on the Internet at http://www.nrc.gov/reading-rm/doc-
collections/acrs/ can be purchased from Neal R. Gross and Co., 1323 Rhode Island Avenue,
NW, Washington, D.C. 20005, (202) 234-4433 (voice), (202) 387-7330 (fax),
nrgross@nealgross.com (e-mail).

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


