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January 8, 2013 
 
 
The Honorable Allison M. Macfarlane 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington, D.C.  20555-0001 
 
SUBJECT: SUMMARY REPORT – 600th MEETING OF THE ADVISORY COMMITTEE ON 

REACTOR SAFEGUARDS, DECEMBER 6-8, 2012 
 
Dear Chairman Macfarlane: 
 
During its 600th meeting, December 6-8, 2012, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following letters: 
 
LETTERS 
 
Letters to R. W. Borchardt, Executive Director for Operations, NRC, from J. Sam Armijo, 
Chairman, ACRS: 
 

• Draft Final Regulatory Guide 4.22, "Decommissioning Planning During Operations,” 
dated December 17, 2012 
 

• Draft Design Specific Review Standard For mPower iPWR Chapter 7 Instrumentation 
and Control Systems, dated December 18, 2012 
 

• Response to the October 26, 2012, EDO Letter Regarding Technical Information Needs 
Affecting Potential Regulation of Extended Storage and Transportation of Spent Nuclear 
Fuel, dated December 19, 2012 
 

• Response to the EDO October 26, 2012, Letter Regarding Chapter 9 of the Safety 
Evaluation Report with Open Items for the US-APWR Design Certification Application, 
dated December 20, 2012 
 

• Draft NUREG-1855, Revision 1, “Guidance on the Treatment of Uncertainties 
Associated With PRAs In Risk-Informed Decisionmaking,” dated January 2, 2013 
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HIGHLIGHTS OF KEY ISSUES 
 

1. NUREG-1855, Revision 1, “Guidance on The Treatment Of Uncertainties Associated 
With PRAs In Risk-Informed Decisionmaking” 

 
The Committee met with representatives of the NRC staff and the Electric Power Research 
Institute (EPRI) to discuss the subject of treatment of uncertainties associated with probabilistic 
risk analyses (PRAs) in risk-informed decisionmaking. 
 
NRC and EPRI, under a Memorandum of Understanding, have developed companion guidance 
documents which are meant to complement each other and are intended to be used as such 
when assessing the treatment of uncertainties in PRAs used in risk-informed decisionmaking.  
 
The staff stated that the purpose of the documents is to provide guidance to identify and 
characterize the uncertainties associated with PRA, to perform uncertainty analyses to 
understand the impact of the uncertainties on the results of the PRA, and to factor the results of 
the uncertainty analyses into the decisionmaking. 
 
Committee Action 
 
The Committee issued a letter to the EDO on this matter dated January 2, 2013, recommending 
the publication of this report with the four recommendations stated below: 
 

1. NUREG-1855 Revision 1 provides valuable guidance for the treatment of uncertainties in 
risk information used for decision making.  It should be issued for public comments. 

 
2. Prior to issuing the final report, the staff should consider revising the guidance to note 

that assessment and review of uncertainties for all proposed risk-informed applications, 
even when the point-estimate results are well below the nominal acceptance criteria, can 
provide important information about the degree of confidence in the available margins to 
the acceptance criteria. 

 
3. The guidance in NUREG-1855 Revision 1 provides an appropriate framework for the 

identification and quantification of uncertainties.  The examples that are currently 
provided in the EPRI reports referenced in the NUREG do not clearly demonstrate the 
appropriate application of this guidance. 

 
4. The staff should initiate efforts to ensure that the principles of uncertainty analysis in 

NUREG-1855 are applied more consistently throughout the NRC. 
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2. Design Specific Review Standard (DSRS) for Instrumentation and Control (I&C) of the 
Babcock and Wilcox (B&W) mPower Design  

 
The Committee met with representatives of the Office of New Reactors (NRO) staff to discuss 
the development of a framework for the licensing review of the instrumentation and controls 
(I&C) for advanced reactors.  Specifically the staff developed a customized design specific 
review standard (DSRS) for the I&C of the Babcock and Wilcox (B&W’s) mPower small modular 
reactor.  Also, the staff gave a brief outline of the schedule and intent of the entire effort.  The 
staff discussed the need for this action with the goals of improving review efficiency and 
enhancing the safety focus.  The staff established the framework and guidelines for the DSRS 
to reorganize the review guidance to separate Fundamental Design Principles from specific 
system requirements; to provide guidance on Fundamental Design Principles at the system 
level; to remove redundant and non-applicable information; to minimize or eliminate the use of 
Design Acceptance Criteria (DAC); to introduce the concepts of simplicity in design and hazard 
analysis into the review and to ensure adequate coverage of regulatory requirements and 
applicable guidance.  The staff also gave a description of the philosophical changes in approach 
of the framework which resulted in a Chapter 7 organization consisting of Section 7.0 Overview; 
7.1 Fundamental Design Principles of Independence, Redundancy, Determinism, and Diversity 
and Defense-in-Depth (D3) plus Simplicity; 7.2 System Characteristics; and, three Appendices 
A, B, and C to address Hazard Analysis, I&C Architecture, and Simplicity, respectively.  
 
Committee Action 
 
The Committee issued a letter to the EDO on this matter dated December 18, 2012, 
recommending the publication of this report with the four recommendations stated below: 
 

1. Draft Design Specific Review Standard (DSRS) for mPower iPWR Chapter 7 
Instrumentation and Control (I&C) Systems should be issued for industry and public 
comment. 

2. The mPower instrumentation and control systems DSRS provides a review standard that 
is likely to be applicable to large reactor designs as well as other small modular reactors 
(SMRs). 

3. Section 7.0, Instrument and Controls - Introduction and Overview of Review Process, 
Acceptance Criteria and Review Process and Section 7.2.9 Control of Access Review 
should be revised as indicated in the discussion, and in accordance to the requirements 
of Section 5.9 of IEEE 603-1991.  

 
4. The diagrams of the overall architecture as called for in Appendix B, Item 3, should be 

expanded to provide examples of the desired level of detail as was done for defense-in-
depth in Item 4. 
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3. Draft NUREG-2125 "Spent Fuel Transportation Risk Assessment” 
 

The Committee met with representatives of the NRC staff on Draft NUREG-2125, “Spent Fuel 
Transportation Risk Assessment.” NUREG-2125 presents results from studies of radiological 
impacts of spent nuclear fuel (SNF) shipments under normal and accident conditions for a range 
of road and rail routes through rural and urban areas across the country.  The report describes 
the results and the analyses in a variety of forms that are intended for a range of audiences 
from the general public to technical experts.  The report includes an assessment of 
consequences involving criticality and concludes that criticality is not a credible scenario.  The 
study reconfirms that estimated radiological risks from SNF transportation conducted in 
compliance with NRC regulations are low.   
 
Committee Action 
 
The Committee issued a letter to the EDO on this matter dated December 19, 2012 and plans to 
continue its discussion of Draft NUREG-2125, “Spent Fuel Transportation Risk Assessment” 
during its February 9-11, 2013 meeting. 
 

4. Draft Final RG 4.22, “Decommissioning Planning During Operations” 
 
The Committee met with representatives of the NRC staff to review Draft Final Regulatory 
Guide (RG) 4.22, “Decommissioning Planning during Operations.”  Draft Final RG 4.22 provides 
guidance for operating facilities on methods of meeting the revised technical requirements for 
effective decommissioning planning that were issued in the Decommissioning Planning Rule 
revisions to 10 CFR Part 20 that were promulgated in June 2011.  Staff provided a history of the 
RG, explained the requirements in the revised Part 20 that the guidance addresses, and 
explained the preferred methods that are in the guide for meeting the requirements.  The 
Committee heard that the guide had gone through several revisions and that the Final Draft had 
incorporated changes that addressed comments from the Nuclear Energy Institute.  The 
Committee was satisfied that its concerns on the Draft Final RG were addressed.   
 
Committee Action 
 
The Committee issued a report to the NRC Chairman on this matter dated December 17, 2012 
recommending that Draft Final RG 4.22 be issued as final.   

 
RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS 
 

• The Committee considered the EDO’s response of October 26, 2012, to comments and 
recommendations included in the September 18, 2012 ACRS letter on the NRC staff’s 
Safety Evaluation Report with open items for the US-APWR Design Certification 
Application.  The Committee decided that it was not fully satisfied with the EDO's 
response.  In its September 18, 2012 letter report, the ACRS provided following two  
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recommendations regarding (i) the component cooling water system (CCWS) non-safety 
cooling headers and (ii) the essential chilled water system (ECWS) technical 
specification.  The EDO’s response to the ACRS recommendation for the CCWS non-
safety cooling headers was satisfactory.  However, the EDO’s response to the ACRS 
recommendation for the ECWS technical specification was not satisfactory, as in the 
EDO’s response the staff has not provided any new or convincing discussions for not 
having the ECWS technical specification, other than what the staff has already 
discussed in the subcommittee and the full committee meetings on this matter.  The 
Committee has issued a letter to the EDO on this matter dated December 20, 2012, 
stating that the ACRS is not convinced that it is prudent to omit safety-related cooling 
water system from explicit treatment in the Technical Specifications. 
 

• The Committee considered the EDO=s response of October 26, 2012, to comments and 
recommendations included in the September 18, 2012 ACRS letter on Draft Final Interim 
Staff Guidance 8, Revision 3, “Burnup Credit in the Criticality Safety Analysis of PWR 
Spent Fuel in Transportation and Storage Cask”. The Committee decided that it was 
satisfied with the EDO’s response.  
 

• The Committee considered the EDO’s response of October 26, 2012, to comments and 
recommendations included in the September 11, 2012, ACRS report on technical 
information needs affecting potential regulation of extended storage and transportation 
of spent nuclear fuel in dry cask storage systems (DCSSs).  The Committee decided that 
it was not fully satisfied with the EDO's response.  The response makes no reference to 
the following:  (1) the issue of potential preventive maintenance techniques to mitigate 
stress corrosion cracking (SCC) and; (2) the updating of guidance to ensure that future 
dry DCSSs destined for service in marine environments are fabricated using materials 
and processes known to significantly reduce the potential for SCC.  The Committee 
issued a letter to the EDO on this matter dated December 19, 2012, requesting the staff 
to consider these recommendations further. 

 
• The Committee considered the EDO=s response of October 18, 2012, to comments and 

recommendations included in the September 19, 2012 ACRS letter on Draft Safety 
Evaluation of WCAP-16793-NP, Revision 2 “Evaluation of Long-Term Cooling 
Considering Particulate, Fibrous and Chemical Debris in the Recirculation Fluid.” The 
Committee decided that it was satisfied with the EDO’s response.  

 
• The Committee considered the EDO=s response of November 1, 2012, to comments and 

recommendations included in the September 25, 2012 ACRS letter on Draft Regulatory 
Guide DG-1290 (Proposed Revision of Regulatory Guide 1.59), “Design-Basis Floods for 
Nuclear Power Plants.”  The Committee decided that it was satisfied with the EDO’s 
response.   
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SCHEDULED TOPICS FOR THE 601th ACRS MEETING   
 
The following topics are scheduled for the 601th ACRS meeting, to be held on February 7-9, 
2013: 
 

• Large NSSS Component Fabrication and Inspection 
• Spent Fuel Transportation Risk Assessment 
• Limerick License Renewal Application 
• Regulatory Guide 1.79, “Preoperational Testing of Emergency Core Cooling Systems for 

Pressurized Water Reactors,” Revision 2, and Regulatory Guide 1.79.1, “Initial Test 
Program of Emergency Core Cooling Systems for Boiling Water Reactors," Revision 0 
(DG-1277) 

• Pilot Results for the Revised Construction Reactor Oversight Process Assessment 
Program 

 
Sincerely, 
 

/RA/ 
 
J. Sam Armijo 
Chairman 
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