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The Honorable Allison M. Macfarlane 
Chairman 
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Washington, D.C.  20555-0001 
 
SUBJECT: SUMMARY REPORT – 616th MEETING OF THE ADVISORY COMMITTEE ON 

REACTOR SAFEGUARDS, JULY 9-11, 2014 
 
Dear Chairman Macfarlane: 
 
During its 616th meeting, July 9-11, 2014, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following report, letters and memoranda: 
 
REPORT 
 
Report to Allison M. Macfarlane, Chairman, NRC, from John W. Stetkar, Chairman, ACRS: 
 

• Peach Bottom Atomic Power Station, Units 2 and 3, Extended Power Uprate License 
Amendment Request, dated July 18, 2014 

 
LETTERS 
 
Letters to Mark A. Satorius, Executive Director for Operations, NRC, from John W. Stetkar, 
Chairman, ACRS: 
 

• Draft Final Design Specific Review Standard for mPower iPWR Chapter 7, 
Instrumentation and Control Systems, dated August 6, 2014 

 
• Proposed Revision for 10 CFR 50.55a to Incorporate by Reference of IEEE Standard 

603-2009, “IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations,” dated August 5, 2014 
 

• Standard Review Plan Chapter 19 and Section 17.4, dated July 16, 2014 
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MEMORANDA 
 
Memoranda to Mark A. Satorius, Executive Director for Operations, NRC, from Edwin M. 
Hackett, Executive Director, ACRS: 
 

• Proposed Revisions to South Texas Project, Units 3 and 4, Combined License 
Application Safety Evaluation Report, dated July 28, 2014 

 
• Proposed Revisions to Draft Regulatory Guides, dated July 28, 2014 

 
• Draft Final Rule: ESBWR Design Certification, dated July 17, 2014 

 
• Draft NUREG-1520, Revision 2, dated July 28, 2014 

 
• Proposed New Standard Review Plan Section, dated July 28, 2014 

 
HIGHLIGHTS OF KEY ISSUES 

 
1. Proposed Revision for 10 CFR 50.55a(h) Endorsing IEEE Standard 603-2009, “Criteria 
 for Safety Systems for Nuclear Power Generating Stations” 
 
The Committee met with representatives of the NRC staff to discuss the proposed revision for 
10 CFR 50.55a to incorporate by reference IEEE Standard 603-2009, “IEEE Standard Criteria 
for Safety Systems for Nuclear Power Generating Stations,” and associated draft Revision 2 to 
Regulatory Guide (RG) 1.153, “Criteria for the Power, Instrumentation, and Control Systems for 
Nuclear Power Plants.”  The standard currently incorporated in the regulations, IEEE 603-1991, 
has become out of date and does not address digital technologies.  The staff described the 
differences between IEEE 603-1991 and IEEE 603-2009, the proposed rule changes, and 
conditions for the use of IEEE 603-2009.  Lessons learned from the licensing of new reactors as 
well as ACRS reviews of those activities were incorporated into the proposed rule.  In particular, 
the staff described the requirements for independence, system integrity, control of access, and 
deterministic cycle processing.  Finally, the staff described the revisions to RG 1.153 which 
provides additional guidance for implementing the requirements in the proposed rule.  The RG 
and rule would be issued concurrently. 
 
A member of the public provided oral comments during this session. 
 
Committee Action 
 
The Committee issued a letter to the Executive Director for Operations on this matter, dated 
August 5, 2014, recommending that the proposed rule and RG be published for comment 
subsequent to incorporation of the following recommendations: 
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• Section 10 CFR 50.55a(h)(5)i of the proposed rule should specify that for digital safety 
systems, if redundant portions must communicate with a functionally common 
processing unit in each redundant portion for coincidence voting for safety control device 
actuation, then the common processing units should be monitored by an independent 
hardware-based diverse means that produces a trip in the affected redundant portion if 
the common processing unit ceases operation or “locks-up” (ceases to respond).  In 
addition, the trip should be produced independently of the monitored processing unit and 
executed by the hardware-based diverse means. 

 
• Section 10 CFR 50.55a(h)(4) of the proposed rule should be clarified to state that “both 

predictable and repeatable” means processing from sensor data input to safety control 
device actuation and independent of any redundant portions of the safety system or 
other external input. 

 
• Section 10 CFR 50.55a(h) of the proposed rule should specify an additional condition 

addressing Section 5.9 of IEEE 603-2009, Control of Access, that identifies 
communications external to the plant should be accomplished using one-way, hardware-
based (transmit only) devices.  These devices should neither be software configurable 
nor capable of alteration by external commands or any surreptitious means. 

 
2. Peach Bottom Atomic Power Station Extended Power Uprate (EPU) 
 
The Committee met with representatives of the NRC staff, Exelon Generation Company, LLC 
(Exelon), and, their respective consultants to discuss the Peach Bottom, Units 2 and 3, 
extended power uprate (EPU) application and the staff’s draft final safety evaluation.  Both units 
are GE BWR 4 plants with Mark I containment.  Exelon applied for an EPU of approximately 
12.4 percent above the current licensed power of 3514 megawatts thermal (MWt) to 3951 MWt.  
After this uprate, the licensed power for each unit will be approximately 20 percent higher than 
the original licensed thermal power of 3293 MWt.  Exelon provided an overview of the EPU 
project and described the major plant modifications.  The Peach Bottom licensing basis 
currently relies on the use of containment accident pressure (CAP) to ensure sufficient net 
positive suction head for the emergency core cooling system pumps following loss-of-coolant 
accidents (LOCAs) and other transient events.  As part of the EPU, Exelon chose to eliminate 
the need to rely on CAP credit through plant system modifications, methodology changes, and 
changes to input assumptions that are factored into the safety analyses.  The staff presentation 
focused on the replacement steam dryer review.  Exelon plans to replace the steam dryer in 
each unit with a Westinghouse-designed “Nordic” dryer.  Instrumentation will be installed on 
main steam lines for both Units 2 and 3; however, only the Unit 2 dryer will be instrumented for 
stress analysis.  Data from Unit 2 will be used to benchmark the analysis model for the Unit 3 
stress analysis.  The acceptability for not instrumenting Unit 3 was discussed.  The staff 
described licensing conditions to assure that unanticipated vibration induced in the replacement 
steam dryer will be detected and addressed.  
 
A member of the public provided oral and written comments during this session. 
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Committee Action 
 
The Committee issued a letter report to the NRC Chairman on this matter dated July 18, 2014, 
recommending that the Exelon application for the extended power uprate for Peach Bottom, 
Units 2 and 3, be approved subject to the conditions in the staff’s draft final safety evaluation.  
The Committee also made the following conclusions: 
  

• Exelon has implemented plant modifications that eliminate the current reliance on 
containment accident pressure.  This enhances safety margins. 

 
• The license conditions during power ascension provide reasonable assurance that 

unanticipated vibration induced in the replacement steam dryers (RSDs) will be detected 
and addressed.  Acceptability of the Unit 3 RSD, which is not instrumented, assumes 
that acoustic pressure loadings can be predicted from strain gauge measurements on 
the main steam lines.  This assumption needs to be validated.   

 
3. Draft Final Design Specific Review Standard (DSRS) for B&W mPower Small Modular 
 Reactor Chapter 7, Instrumentation and Control Systems 
 
The Committee met with representatives of the NRC staff to discuss Chapter 7, Instrumentation 
and Control Systems, of the draft final Design Specific Review Standard (DSRS) for the 
mPower integral pressurized water reactor (iPWR).  The staff described the objective of the 
DSRS and the major changes that were made to Chapter 7 following the public comment 
period.  The purpose of this chapter is to apply lessons learned during recent reviews of digital 
instrumentation and control systems and to develop a review standard for the mPower small 
modular reactor.  One of the key lessons learned was to include appendices on Hazards 
Analysis, Systems Architecture, and Simplicity.  The Chapter 7 framework reorganized the 
review guidance to emphasize the four fundamental design principles (i.e., redundancy, 
independence, determinism, diversity and defense-in-depth) plus the two implementing 
strategies of simplicity and control of access.  A new section was added to enhance 
coordination between instrumentation and control reviewers and quality assurance staff.  The 
staff also described how it addressed the Committee’s recommendations on the draft version of 
DSRS Chapter 7.  The staff concluded by stating that DSRS Chapter 7 is ready to be piloted.   
 
Committee Action 
 
The Committee issued a letter to the Executive Director for Operations on this matter, dated 
August 6, 2014, recommending that the review process described in mPower iPWR DSRS 
Chapter 7, Instrumentation and Control Systems, be piloted subject to incorporation of the 
following recommendations: 
 

• The DSRS should specify that safety importance Categories A1 (Safety-related risk-
significant) and B1 (Non-safety-related risk-significant) should receive the most stringent 
review.  The depth of review should be less stringent for Category A2 (Safety-related 
non-risk-significant) and least stringent for Category B2 (Non-safety-related non-risk-
significant).  This risk-significant/safety-related ordering should be applied in a consistent 
manner throughout all chapters of the DSRS.  
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• The Committee also recommended other specific revisions to Section 7.0, 
Instrumentation and Controls - Introduction and Overview of Review Process, Section 
7.2.9, Control of Access, Identification, and Repair, and Section 7.2.13, Displays and 
Monitoring.   

 
4. Revisions to Chapter 19 and Section 17.4 of the Standard Review Plan (SRP) 
 
The Committee met with representatives of the NRC staff to discuss the revisions and update to 
Chapter 19 and Section 17.4 of NUREG-0800, “Standard Review Plan for the Review of Safety 
Analysis Reports for Nuclear Power Plants: LWR Edition.” The staff described the technical 
bases for each section and stated the reasons why each revision or newly issued section is 
needed.  The presentation focused primarily on Sections 17.4, 19.0, and 19.3, and the staff 
responded to questions raised during the ACRS Reliability and PRA Subcommittee meeting on 
this topic.  The staff stated that a focus on dominant failure modes is needed for the design 
phase of the Reliability Assurance Program because SECY-95-132 states that “An application 
for advanced reactor design certification or a combined license must contain…for those 
structures, systems, and components designated as risk significant: (i) a process to determine 
dominant failure modes that considered industry experience, analytical models, and applicable 
requirements.”  Section 19.3, “Regulatory Treatment of Non-Safety Systems (RTNSS),” is a new 
section and is based on Commission policy described in SECY papers and staff requirements 
memoranda for the AP600 and AP1000 reviews.  
 
Committee Action 
 
The Committee issued a letter to the Executive Director for Operations on this matter dated July 
16, 2014, recommending that: 
 

• Section 17.4 and Section 19.3 of the SRP should be combined to provide consistent 
guidance for reviews of risk-significant non-safety-related structures, systems, and 
components (SSCs).  The guidance should not distinguish between plant designs that 
employ "passive" safety features or "active" safety features.  The guidance should 
consolidate expectations for regulatory and licensee programs that provide assurance of 
adequate availability and reliability for risk-significant non-safety-related SSCs that are 
not covered by the plant Technical Specifications. 

 
• The staff should re-evaluate the criteria that are used to determine risk significance in a 

manner that is consistent for a broad spectrum of designs and absolute levels of overall 
plant risk.  Additionally, risk importance measures should be applied at the component 
level, and not at the level of specific failure modes. 

 
• The staff should consider revised guidance that endorses probabilistic risk assessment 

(PRA) conformance with ASME/ANS Capability Category II requirements to the greatest 
extent achievable at the design certification and combined license stages of the licensing 
reviews.  Staff reviewers should assess the adequacy of peer reviews that are 
performed for the PRA and justifications why specific elements of Capability Category II 
cannot be achieved. 
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5.  Lessons Learned from the San Onofre Steam Generator Tube Degradation Event 
 
The Committee met with representatives of the NRC staff to discuss the plan of action and 
milestones for a review of lessons learned from the San Onofre Nuclear Generating Station 
(SONGS) steam generator tube degradation event.  This effort builds on insights and 
recommendations of the NRC’s SONGS Oversight Panel.  Items discussed included:  1) how 
the staff plans to evaluate the need for additional review guidance in designs for new reactors, 
replacements, and modifications; 2) how the Steam Generator program effectively handles new 
degradation methods; 3) how the Steam Generator program effectively accounts for fluid elastic 
instability; 4) how the staff plans to engage industry for evaluating the adequacy of industry 
standards; 5) how the staff plans to evaluate if new guidance is needed in Inspection 
Procedures (In-service Inspections and Vendor Inspections); and 6) overall milestones for 
completing this effort.  The Office of Nuclear Reactor Regulation has the overall lead for 
coordinating this effort and is scheduled to provide a report to the Executive Director for 
Operations by December 22, 2014. 
 
A member of the public provided oral comments during this session. 
 
Committee Action 
 
This was an informational briefing.  No Committee action was necessary.  The Committee plans 
to review the staff’s lessons learned report during a future meeting.   
 
6. NRC Staff Activities Regarding Consolidation of Rulemakings Associated with Near 
 Term Task Force Recommendations 4, 7, 8, 9.1, 9.2, and 9.3 
 
The Committee met with representatives of the NRC staff to discuss the consolidation of several 
draft proposed rules that include:  the Station Blackout Mitigation Strategies rulemaking; the 
Onsite Emergency Response Capabilities rulemaking; portions of Near-Term Task Force 
Recommendations 9, 10, and 11 that are already being addressed as part of Order EA-12-049 
implementation; the Onsite Emergency Response Capabilities rulemaking; and several items 
currently being implemented by industry.  NRC staff briefed the ACRS on the activities of the 
new Japan Lessons Learned Division formed by combining the Mitigating Strategies Directorate 
with the Japan Lessons Learned Directorate.  The Division of Policy and Rulemaking will be 
responsible for creating the draft proposed rule with support from the new Japan Lessons 
Learned Division.  Different portions of the consolidated rule will most likely have different 
supporting backfit bases.  The NRC staff expects the draft proposed rule to contain equipment, 
training, and change control requirements.  
 
Committee Action 
 
This was an informational briefing.  No Committee action was necessary.  The Committee plans 
to review the draft proposed rulemaking package during its December 4-6, 2014 meeting. 
  



-7- 
 

7. Proposed Revisions to South Texas Project, Units 3 and 4, Combined License 
 Application Safety Evaluation Report  
 
The Committee considered revisions to Chapters 11,“Radioactive Waste Management,” and 12, 
“Radiation Protection,” of the South Texas Project, Units 3 and 4, Combined License Application 
Safety Evaluation Report and decided not to review them.  These chapters were presented to 
the ACRS Advanced Boiling Water Reactor Subcommittee on March 9, 2011, and June 21, 
2011, respectively.  The Committee has no objection to the staff's proposal to not present these 
revised SER chapters to the ACRS. 
 
8. Proposed Revisions to Draft Regulatory Guides 
 
The Committee considered the following draft Regulatory Guides, and decided not to review 
them.  The Committee has no objection to the staff's proposal to issue the Guides for public 
comment but would like an opportunity to review the draft final version of these Guides following 
the public comment period.    
 

• Proposed Revision 1 to Regulatory Guide 1.212, (DG-1311), “Sizing of Large Lead-Acid 
Batteries” 

• Proposed Revision 1 to Regulatory Guide 8.11 (DG-8054), “Applications of Bioassay for 
Uranium” 

 
9.  Draft Final Rule: ESBWR Design Certification 
 
The Committee considered the draft final rule certifying the Economic Simplified Boiling Water 
Reactor (ESBWR) design, and decided not to review it.  The Committee's April 17, 2014 letter 
report addressed the staff's Supplemental Final Safety Evaluation Report on the ESBWR steam 
dryer design.  The Committee has no objection to the staff's proposal to issue this rule. 
 
10. Draft NUREG-1520, Revision 2 
 
The Committee considered the draft NUREG-1520, Revision 2, “Standard Review Plan (SRP) 
for License Applications for Fuel Cycle Facilities,” and decided not to review it.  The Committee 
has no objection to the staff’s proposal to issue this NUREG.   
 
11. Proposed New Standard Review Plan Section 
 
The Committee considered the proposed new Standard Review Plan (SRP) Section 13.7.2, 
“Fitness for Duty – Construction,” and decided not to review it.  The Committee would like an 
opportunity to review the draft final version of this SRP section following the public comment 
period. 
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12. Assessment of the Quality of Selected NRC Research Projects 
 
The Committee discussed the status of the ACRS Panels’ review of the quality assessment of 
NRC research projects on NUREG/CR-7143, “Characterization of Thermal-Hydraulic and 
Ignition Phenomena in Prototypic, Full-Length Boiling Water Reactor Spent Fuel Pool 
Assemblies after a Postulated Complete Loss-of-Coolant Accident,” and NUREG/CR-7148, 
“Confirmatory Battery Testing:  The Use of Float Current Monitoring to Determine Battery State-
of-Charge.” 
 
Committee Action 
 
The Committee will continue its discussion of the quality assessment of these research projects 
during future meetings. 
 
RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS    
 
The Committee considered the EDO’s response of June 19, 2014, to comments and 
recommendations included in the May 20, 2014 ACRS letter on Chapter 6 of the Safety 
Evaluation Report with Open Items for certification of the US-APWR design and related long-
term core cooling issues.  The Committee was satisfied with the EDO’s response.    
 
SCHEDULED TOPICS FOR THE 617th ACRS MEETING   
 
The following topics are scheduled for the 617th ACRS meeting, to be held on September 4-6, 
2014: 
 

• SECY-14-XXXX, “Qualitative Consideration of Factors in the Development of Regulatory 
Analyses and Backfit Analyses” 

• Draft Final Generic Letter 20XX-XX, “Monitoring of Neutron Absorber Materials in Spent 
Fuel Pools” 

• Safety Evaluation Report Associated with the Fermi, Unit 3, Combined License 
Application Referencing the Economic Simplified Boiling Water Reactor Design 

• Preparation for Meeting with the Commission 
• Assessment of the Quality of Selected NRC Research Programs - FY 2014 

 
Sincerely, 
 
 /RA/ 
 
John W. Stetkar 
Chairman 
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