
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
WASHINGTON, DC 20555 - 0001 

 
 

June 10, 2008 
 
 
The Honorable Dale E. Klein 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
 
SUBJECT: SUMMARY REPORT – 552nd MEETING OF THE ADVISORY COMMITTEE ON  
  REACTOR SAFEGUARDS, MAY 8-9, 2008, AND OTHER RELATED   
  ACTIVITIES OF THE COMMITTEE 
 
Dear Chairman Klein: 
 
During its 552nd meeting, May 8-9, 2008, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following reports, letters, and memoranda. 
 
REPORTS 
 
Reports to Dale E. Klein, Chairman, NRC, from William J. Shack, Chairman, ACRS: 
 
• Draft NUREG/CR-6962, "Approaches for Using Traditional Probabilistic Risk 

Assessment Methods for Digital Systems," and Related Matters, dated May 19, 2008 
 
• PHEBUS Fission Product (PHEBUS-FP) Program, dated May 30, 2008 
 
LETTERS 
 
Letters to R. W. Borchardt, Executive Director for Operations, NRC, from William J. Shack, 
Chairman, ACRS: 
 
• Interim Letter 3: Chapters 4, 6, 15, 18, and 21 of the NRC Staff's Safety Evaluation 

Report with Open Items Related to the Certification of the ESBWR Design, dated 
May 23, 2008 

 
• Response to the January 17, 2008 EDO letter regarding Susquehanna Steam Electric 

Station Units 1 and 2 Extended Power Uprate (EPU), dated June 3, 2008 
 
MEMORANDA 
 
Memoranda to R. W. Borchardt, Executive Director for Operations, NRC, from Frank P. 
Gillespie, Executive Director, ACRS: 
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• Multiple Draft Regulatory Guides to be Issued as Final, dated May 15, 2008 

 
• Withdrawal of Regulatory Guide 3.42, dated May 15, 2008 

 
• Draft Regulatory Guides 1178, 1190, 1198 and 1200, dated May 15, 2008 

 
• Draft Regulatory Guides 3024 and 3033, dated May 15, 2008 

 
HIGHLIGHTS OF KEY ISSUES 
 
1.  Selected Chapters of the NRC Staff’s Safety Evaluation Report with Open Items Related 
 to the Certification of the ESBWR Design 
 
The Committee met with representatives of the NRC staff and General Electric-Hitachi Nuclear 
Americas, LLC (GEH) to discuss Chapters 4, “Reactor,” 6, “Engineered Safety Features,”  
15, “Accident Analysis,” 18, “Human Factors Engineering,” and 21, Computer Code Validation,” 
of the draft, Safety Evaluation Report (SER) with open items related to the ESBWR design 
certification application. 
 
The staff presented a brief summary of the status of various issues in the above Chapters 
related to power flow stability, reliability of the vacuum breaker system, and applicability of the 
TRACG code for the ESBWR ATWS analysis.  In addition, GEH and the staff discussed the 
ESBWR thermal-hydraulic issues raised by the EWBWR Subcommittee during its meetings on 
January 16-17 and April 9, 2008. 
 
Committee Action 
 
The Committee issued a letter to the EDO on this matter, dated May 23, 2008, identifying 
several issues that merit additional attention, including: confirmation of coupled neutronic and 
thermal-hydraulic stability including interactions between the core and chimney; assurance of the 
proper operation of the vacuum breaker system by appropriate surveillance testing, leakage 
monitoring, and isolation capability; demonstration of the performance of passive safety systems 
addressing issues such as gap binding; and assurance that the proposed principals of Human 
Factors Engineering are appropriately integrated into the ESBWR design. 
 
Insights from the PHEBUS-Fission Product (PHEBUS-FP) Program 
 
The Committee met with representatives of the NRC staff and the French Institut de 
Radioprotection et de Sûreté Nucléaire (IRSN) to discuss the results of the PHEBUS-FP tests.  
PHEBUS-FP is an international program carried out in Caderache, France.  The PHEBUS facility 
is a small scale representation of the core, reactor coolant system, and containment.  Five 
experiments were run varying the steam flow, irradiation of the fuel, control rod material (silver-
indium-cadmium and boron carbide), and pH of the sump water in the containment module.  The 
PHEBUS-FP experiments simulate the major aspects of a severe accident, including 
degradation of irradiated fuel, release of fission products, transport of fission products through a 
simulated reactor coolant system, and injection of the fission products into a simulated reactor 
containment. 
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The staff stated that the data from these integral tests were valuable for validating and refining 
the models and computer codes used for reactor accident analysis, in particular the MELCOR 
code, and in assessing the adequacy of accident source terms for use in reactor-related 
regulatory analyses.  The results supported many of the modeling assumptions in MELCOR and 
the source term described in NUREG-1465.  The first two tests have been used to improve the 
modeling of fuel slumping in MELCOR.  The tests also indicated that cesium was not 
transported predominantly as cesium hydroxide as previously believed.  Silver vaporized from 
control rod alloys transported to the containment sumps, where it reacted with iodine to form 
insoluble compounds that limit free iodine in the containment atmosphere.  In the tests with a 
boron carbide control rod, there were other reactions of iodine that limited its release to the 
containment atmosphere.  The nature of these reactions will be studied in follow-on programs.  
The release of iodine from the sump was observed to be independent of pH over a range from 5 
to 9. 
 
Committee Action 
 
The Committee issued a report to the NRC Chairman on this matter, dated May 30, 2008, 
stating that PHEBUS-FP is an example of a successful international cooperative research 
program.  It is yielding data for validating and refining of severe accident analysis computer 
codes as well as assessing the appropriateness of the accident source terms.  The strategy for 
developing a mechanistic understanding of gaseous iodine behavior is appropriate and the 
planned work should be supported. 
 
3. Draft NUREG/CR Report on PRA Methods for Digital Systems 
 
The Committee met with representatives of the NRC staff and its contractor Brookhaven 
National Laboratory (BNL) to discuss draft NUREG/CR- 6962, “Approaches for Using Traditional 
Probabilistic Risk Assessment Methods for Digital Systems.” 
 
The principal objective of the current BNL project is to determine the capabilities and limitations 
of using traditional reliability modeling methods to develop and quantify digital system reliability 
models, with the desired goal of supporting the development of regulatory guidance for 
assessing risk evaluations involving digital systems. 
 
This draft NUREG/CR specifically addresses the development of a draft criteria and lays out the 
process by which the first reliability study of an example digital system will be performed.  
Preliminary work on these tasks indicates that the traditional methods of event tree/fault tree and 
Markov modeling appear to be useful for the PRA of Digital Instrumentation & Control (DI&C) 
systems, but it also reveals limitations in the state-of-the-art using traditional PRA methods and 
areas where additional research and development are needed. 
 
As part of this BNL project, the traditional event tree/fault tree and Markov methods were applied 
to two example systems (referred to as “benchmark” test cases).  The first benchmark test case 
involves a digital feed-water control system (DFWCS) of a two-loop pressurized water reactor 
and the second involves a reactor protection system. 
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Detailed information was only available for the DFWCS system.  Therefore, the DFWCS was 
used in the NUREG/CR report to illustrate how the traditional reliability modeling methods will be 
applied in the later tasks of the project (i.e., in the actual benchmark studies). 
 
Committee Action 
 
The Committee issued a report to the NRC Chairman on this matter, dated May 19, 2008.  The 
Committee recommended that the draft NUREG/CR-6962 be revised before publication to state 
clearly that its methods do not address software failures and that it employs simulation in 
addition to traditional PRA methods.  The revised NUREG/CR report should focus on failure 
mode identification only.  The Committee also stated that the staff should establish an integrated 
program that focuses on failure mode identification of DI&C systems and takes advantage of the 
insights gained from the investigations on traditional PRA methods and on advanced simulation 
methods.  In addition, the quantification of the reliability of DI&C systems should be deferred 
until a good understanding of the failure modes is developed. 
  
4. Plant License Renewal Subcommittee Report 
 
The Chairman of ACRS Subcommittee on Plant License Renewal provided a report to the 
Committee regarding the interim review of the Carolina Power & Light Company’s (CP&L) 
license renewal application for the Shearon Harris Nuclear Power Plant and the associated NRC 
staff’s Safety Evaluation Report (SER) with Open Items. 
 
The current operating license for the Shearon Harris Nuclear Power Plant expires on  
October 24, 2026.  CP&L submitted the license renewal application on November 14, 2006,  
and the staff’s draft SER was issued on March 18, 2008, and contains one open item.  The open 
item is related to the classification applicable to feedwater regulating and bypass valves.  The 
staff’s position is that these valves are safety-related equipment, and should be scoped under  
10 CFR 54.4(a)(1).  The applicant believes, however, that they are not safety-related, and 
therefore, should be scoped under 10 CFR 54.4(a)(2).  The staff and CP&L are in the process of 
resolving this open item. 
 
Committee Action 
 
The Committee plans to discuss the final SER related to the license renewal application for the 
Shearon Harris Nuclear Power Plant in a future meeting. 
 
RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS/EDO COMMITMENTS 

 
• The Committee considered the EDO’s response of April 11, 2008, to comments and 

recommendations included in the March 6, 2008, ACRS report on the review and 
evaluation of the NRC Safety Research Program.  The staff has agreed with the ACRS 
recommendations.  The Committee will be afforded opportunities to discuss staff’s 
responses during its future meetings on specific programs.  The Committee decided that 
it was satisfied with the EDO’s response. 
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• The Committee considered the EDO’s response of April 17, 2008, to comments and 
recommendations included in the March 20, 2008, ACRS report on the review of Entergy 
Nuclear Operations’ license renewal application for the Vermont Yankee Nuclear Power 
Station and the associated NRC staff's final SER.  The Committee decided that it was 
satisfied with the EDO’s response. 

 
• The Committee considered the EDO’s response of April 24, 2008, to comments and 

recommendations included in the March 20, 2008, ACRS report on the final review of 
Entergy Nuclear Operations’ license renewal application for the James A. FitzPatrick 
Nuclear Power Plant and the associated NRC staff's final SER.  The Committee decided 
that it was satisfied with the EDO’s response. 
 

• The Committee considered the EDO’s response of April 24, 2008, to comments and 
recommendations included in the March 20, 2008, ACRS letter on Chapters 9, 10, 13, 
and 16 of the staff’s SER related to the certification of the ESBWR design.  The 
Committee decided that it was satisfied with the EDO’s response. 

 
OTHER RELATED ACTIVITIES OF THE COMMITTEE 
 
During the period from April 14, 2008, through May 7, 2008, the following Subcommittee 
meetings were held: 
 

• Digital I&C Systems — April 17, 2008 
 
The Subcommittee reviewed draft NUREG/CR- 6962, “Approaches for Using Traditional 
Probabilistic Risk Assessment Methods for Digital Systems,” and related matters.  
 

• Plant License Renewal — May 7, 2008 
 
The Subcommittee reviewed the license renewal application and the associated NRC staff’s 
Safety Evaluation Report with Open Items for the Shearon Harris Nuclear Power Plant. 
 
 

• Planning and Procedures — May 7, 2008 
 
The Subcommittee discussed proposed ACRS activities, practices, and procedures for 
conducting Committee business and organizational and personnel matters relating to ACRS and 
its staff.  
 
LIST OF MATTERS FOR THE ATTENTION OF THE EDO 
 

• The Committee plans to continue its review of the matters related to Digital 
Instrumentation and Control during future meetings.   
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• The Committee plans to continue its review of the matters related to the certification of 
the ESBWR design.  The Committee would like to be kept informed of the staff’s audit of 
the Human Factors Engineering design process as well as its review of the proposed 
ITAACs. 
 

• The Committee plans to continue its review of the matters related to the NRC safety 
research program to discuss staff responses on specific programs. 
 

• The Committee plans to review the final SER related to the license renewal application 
for the Shearon Harris Nuclear Power Plant in a future meeting. 

 
• The Committee would like the opportunity to review the draft final version of the 

regulatory guides, after resolution of public comments, listed in the memorandum “Draft 
Regulatory Guides 1178, 1190, 1198, and 1200,” dated May 15, 2008, from Frank P. 
Gillespie, Executive Director, ACRS, to R. W. Borchardt, Executive Director for 
Operations, NRC. 

 
PROPOSED SCHEDULE FOR THE 553rd ACRS MEETING 
 
The Committee agreed to consider the following topics during the 553rd ACRS meeting, to be 
held on June 4-6, 2008: 
 

• ARTIST Test Program 
• Risk Assessment Standardization Project (RASP) 
• Overview of the U.S. Evolutionary Power Reactor (EPR) Design 
• Status of the Development of Rules and Regulatory Guidance in the areas of Safeguards 

and Security 
• Status of the Quality Assessment of Selected Research Projects 
• Meeting with the Commission 
• Overview of the US-Advanced Pressurized Water Reactor 
• Status of NRC Staff Activities Associated with the Resolution of Generic Safety Issue 

(GSI)-191, “Assessment of Debris Accumulation on Pressurized-Water Reactor (PWR) 
Sump Performance” 

 
Sincerely, 

 
          /RA/ 
 

William J. Shack 
Chairman 
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