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During its 584th meeting, June 8-10, 2011, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following reports, letter, and memoranda: 
 
REPORTS 
 
Reports to Gregory B. Jaczko, Chairman, NRC, from Said Abdel-Khalik, Chairman, ACRS: 

 
• Report on the Safety Aspects of the License Renewal Application for the Hope Creek 

Generating Station, dated June 16, 2011 
 

• Draft SECY Paper, “Options for Proceeding with Future Level 3 Probabilistic Risk 
Assessment Activities,” dated June 22, 2011 

 
LETTER 
 
Letter to R. W. Borchardt, Executive Director for Operations, NRC, from Said Abdel-Khalik, 
Chairman, ACRS: 
 

• Draft Regulatory Guides DG-1261, DG-1262, and DG-1263, dated June 22, 2011 
 
MEMORANDA 
 
Memoranda to R. W. Borchardt, Executive Director for Operations, NRC, from Edwin M. 
Hackett, Executive Director, ACRS: 
 

• Draft Final Regulatory Guides 1.107 and 1.179, dated June 9, 2011 
 

• NRC Bulletin 2011-01, “Mitigating Strategies,” dated June 13, 2011 
 
 
 
 
 
 



 
MINUTES OF THE 584th MEETING OF THE 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
 

ROCKVILLE, MARYLAND 
 
 
The 584th meeting of the Advisory Committee on Reactor Safeguards (ACRS) was held in 
Conference Room 2B1, Two White Flint North Building, Rockville, Maryland, on June 8-10, 
2011.  Notice of this meeting was published in the Federal Register on May 25, 2011 (72 FR 
30404-30405) (Appendix I).  The purpose of this meeting was to discuss and take appropriate 
action on the items listed in the meeting schedule and outline (Appendix II).  The meeting was 
open to public attendance. 
 
A transcript of selected portions of the meeting is available in the NRC's Public Document Room 
at One White Flint North, Room 1F-19, 11555 Rockville Pike, Rockville, Maryland.  Copies of 
the transcript are available for purchase from Neal R. Gross and Co., Inc., 1323 Rhode Island 
Avenue, NW, Washington, DC 20005.  Transcripts are also available at no cost to download 
from, or review on, the Internet at http://www.nrc.gov/ACRS/ACNW. 
 
ATTENDEES 
 
ACRS Members:  Dr. Said Abdel-Khalik (Chairman), Dr. J. Sam Armijo (Vice-Chairman),  
Mr. John Stetkar (Member-at-Large), Dr. Sanjoy Banerjee, Dr. Dennis Bley, Mr. Charles Brown, 
Dr. Michael Corradini, Dr. Dana A. Powers, Mr. Harold Ray, Mrs. Joy Rempe, Dr. Michael Ryan, 
Dr. William Shack, and Mr. John Sieber.  For a list of other attendees see Appendix III. 
 
I. Chairman's Report (Open) 
 
[Note:  Mr. Edwin Hackett was the Designated Federal Official for this portion of the meeting.] 
 
Dr. Said Abdel-Khalik, Committee Chairman, convened the meeting at 8:30 a.m.  In his opening 
remarks he announced that the meeting was being conducted in accordance with the provisions 
of the Federal Advisory Committee Act.  He reviewed the agenda items for discussion and 
noted that no written comments or requests for time to make oral statements from members of 
the public had been received.  Dr. Abdel-Khalik also noted that a transcript of the open portions 
of the meeting was being kept and speakers were requested to identify themselves and speak 
with clarity and volume.   
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II.  Draft Regulatory Guide -1261, “Conducting Periodic Testing for Breakaway Oxidation  
  Behavior;” Draft Regulatory Guide -1262, “Testing for Post quench Ductility;” and Draft  
  Regulatory Guide -1263, “Establishing Analytical Limits for Zirconium-Based Alloy  
  Cladding” 
 
[Note:  Mr. Christopher Brown was the Designated Federal Official for this portion of the 
meeting.] 
 
The Committee met with representatives of the NRC staff to discuss draft regulatory guides 
(DGs) DG-1261, DG-1262, and DG-1263.  The staff’s presentation included an overview of the 
50.46c rulemaking activities and DGs supporting the proposed rule 10 CFR 50.46c.  The 
Electric Power Research Institute (EPRI) also briefed the Committee on industry’s loss-of-
coolant accident (LOCA) test results and the LOCA round-robin project plans. 
 
NRC’s fuel cladding research program has investigated the behavior of high-exposure fuel 
cladding under accident conditions to support the emergency core cooling system (ECCS) 
rulemaking activities.  Three DGs were developed to make it possible to revise the rule in a 
performance-based manner.  DG-1261 describes the test procedure for measuring breakaway 
oxidation behavior.  DG-1262 describes the test procedure for measuring post quench ductility.  
DG-1263 is used to establish an acceptable analytical limit for time at elevated temperature for 
the materials tested in NRC’s LOCA research program.  EPRI is leading an industry round-robin 
program to demonstrate repeatability and consistency of the test results obtained using the 
procedures described in DG-1262 based on the work of Argonne National Laboratory (ANL). 
 
The Committee issued a letter to the Executive Director for Operations on this matter dated 
June 22, 2011, recommending that DG-1261, DG-1262 and DG-1263 be issued for public 
comments and that publication of the proposed rule not be delayed.  The Committee also 
recommended that the staff make arrangements for ANL to participate in the round-robin test 
program to demonstrate reliability of the DG-1262 test procedures.  
 
III. Revised Safety Evaluation Report Associated with the License Renewal Application for 
 the Hope Creek Generating Station 
 
[Note:  Mr. Peter Wen was the Designated Federal Office for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff and PSEG Nuclear, LLC (PSEG or 
the applicant) to discuss the staff’s revised safety evaluation report (SER) related to the license 
renewal application for the Hope Creek Generating Station.  The committee reviewed the 
majority of the issues related to the Hope Creek license renewal in the previous ACRS full 
committee meeting held on May 12, 2011.  During this meeting, the presentations of the 
applicant and the staff focused on the updated information regarding the reactor cavity leakage 
issue.  The applicant has committed to a number of enhancements beyond the GALL Report 
and the recommended ASME Section XI, Subsection IWE Program to address this issue.  The 
staff agreed with the applicant’s approaches and has added two license conditions in the SER 
to ensure compliance with these commitments.  The applicant and staff also discussed the  
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testing program for medium and low voltage power cables.  The staff has determined that the 
Non-EQ Inaccessible Medium-Voltage Cables Program, if implemented as committed to by the 
applicant, will ensure that the aging affects on inaccessible power cables will be adequately 
managed during the period of operation.  Overall, the staff concluded that the requirements of 
10 CFR 54.29(a) have been met. 
 
The Committee issued a report to the NRC Chairman on this matter dated June 16, 2011, 
recommending that the application for renewal of the operating license of the Hope Creek 
Generating Station be approved. 
 
IV. Commission Paper on Level 3 Probabilistic Risk Assessment Activities 
 
[Note:  Dr. John Lai was the Designated Federal Official for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff to discuss the staff’s approach and 
options for proceeding with future level 3 PRA activities.  The vision to perform level 3 PRA was 
to extract new and improved risk insights to enhance regulatory decision-making and to help 
focus limited agency resources on issues most important to public health and safety.  The staff 
discussed the scoping options of PRAs to be performed for the nuclear power plants and gave a 
brief overview of historical level 3 PRA studies which included WASH-1400 and NUREG-1150. 
 
The staff discussed three options for proceeding with level 3 PRA.  Option 1 is to maintain the 
status quo for continuing evolutionary development of PRA Technology.  Option 2 is to conduct 
focused research to address identified gaps in existing PRA technology before performing a full-
scope comprehensive site level 3 PRA.  Option 3 is to perform a full-scope comprehensive site 
level 3 PRA for an operating nuclear power plant.  
 
The staff presented the assessments of these three options and stated that a new and more 
comprehensive site level 3 PRA would be beneficial.  However, obtaining additional resources 
to support this initiative is unlikely.  Therefore, the staff recommended option 2 to conduct 
focused research to address identified gaps in existing PRA technology before performing a full-
scope comprehensive site level 3 PRA. 
 
The Committee issued a report to the NRC Chairman on this matter dated June 22, 2011, 
concluding that a full-scope comprehensive level 3 PRA for an operating nuclear power plant 
site will improve understanding of the risks from nuclear power plant accidents.  The Committee 
also recommended that a modified version of the staff's proposed option 3 should be adopted.  
The project schedule should be consistent with acknowledged resource limitations and the 
timely completion of supporting technical tasks. 
 
The Committee further recommended that the staff engage the participation of industry 
stakeholders to expeditiously select the most appropriate site and to ensure that the PRA 
models, assumptions, and data take maximum advantage of available plant-specific and site-
specific information.  In addition, the Committee recommended that performance of the level 3 
PRA not rely on the use of excessively conservative assumptions or analytical simplifications 
that inappropriately characterize contributions from specific hazard sources and plant operating 
modes.  Uncertainties should be explicitly identified, documented, and quantified for all 
elements of the analyses. 
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Member Powers submitted additional comments and declined to support option 3 for level 3 
PRA.  He stated that option 2 as recommended by the staff is a better alternative. 
 
V. NRC Bulletin 2011-01, “Mitigating Strategies” 
 
[Ms. Maitri Banerjee was the Designated Federal Official for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff to discuss NRC Bulletin 2011-01, 
“Mitigating Strategies”.  The staff presentation described the purpose of the bulletin, the specific 
information requested, and how it relates to other agency efforts.  The purpose of this bulletin is 
to verify compliance with 10 CFR 50.54(hh)(2) and gather information on licensee programs to 
determine if the current inspection program should be enhanced or if further regulatory action is 
warranted.  The requested information is divided into 30 day and 60 day response categories.  
The 30 day request asks if the mitigating equipment is available and capable of performing its 
function and if the mitigating strategies can be executed given the current staffing.  The 60 day 
request involves detailed descriptions of equipment maintenance, testing, and controls; training 
on implementing procedures; and availability of off-site support.  The staff concluded by stating 
that any regulatory action associated with staff guidance on 10 CFR 50.54(hh)(2) will be 
coordinated between the Office of Nuclear Reactor Regulation and the Office of New Reactors 
to ensure technical consistency.   
 
The ACRS Executive Director issued a memorandum to the Executive Director for Operations, 
on this matter dated June 13, 2011.  The Committee requested that a follow-up briefing be 
provided by the staff on the results of the bulletin responses, and the staff’s analyses of the 
responses. 
 
VI. Draft Final Regulatory Guides 1.107 and 1.179 
 
The Committee considered the following draft final Regulatory Guides and decided not to review 
them.  The Committee has no objection to the staff's proposal to issue these Regulatory Guides 
as final.  
 

• Revision 2 to Regulatory Guide 1.107, “Qualification for Cement Grouting for 
Prestressing Tendons in Containment Structures” 
 

• Revision 1 to Regulatory Guide 1.179, “Standard Format and Content of License 
Termination Plans for Nuclear Power Plant Reactors” 
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VII. Executive Session 
 
[Note:  Mr. Edwin Hackett was the Designated Federal Official for this portion of the meeting.] 
 
 A. Reconciliation of ACRS Comments and Recommendations/EDO Commitments 
 

• The Committee considered the EDO’s response of May 3, 2011, to comments and 
recommendations included in the February 16, 2011, ACRS report on the current state 
of licensee efforts to transition to National Fire Protection Association Standard 805.  
The Committee decided that it was satisfied with the EDO’s response. 
 

• The Committee considered the EDO’s response of June 1, 2011, to comments and 
recommendations included in the April 19, 2011, ACRS response to the March 22, 2011, 
EDO letter regarding comparison of integrated safety analysis and probabilistic risk 
assessment for fuel cycle facilities.  The Committee decided that it was satisfied with the 
EDO’s response. 

 
 B. Report of the Planning and Procedures Subcommittee Meeting 

 
Anticipated Workload for ACRS Members 
 
The anticipated workload for ACRS members through October 2011 was discussed.  The 
objectives were: 

 
• Review the reasons for the scheduling of each activity and the expected work 

product and to make changes, as appropriate 
• Manage the members’ workload for these meetings 
• Plan and schedule items for ACRS discussion of topical and emerging issues 

 
Regulatory Guides (RG)  

a) Draft Final Regulatory Guides 

The staff plans to issue the following Draft Final Regulatory Guides and would 
like to know whether the Committee wants to review them prior to being issued 
final. 

• Revision 2 to RG 1.107, “Qualification for Cement Grouting for Prestressing 
Tendons in Containment Structures”     

 
This guide describes a method that the staff considers acceptable for the use 
of Portland cement grout as the corrosion inhibitor for prestressing tendons in 
prestressed concrete containment structures.  This guide also provides 
quality standards for using Portland cement grout to protect prestressing steel 
from corrosion.  The current version of RG 1.107 was issued in 1977.  The 
staff revised the RG: (1) to ensure consistency with other related RGs; (2) to  
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update the references that form the technical bases for staff regulatory 
positions; and (3) to update the guidance to reflect recent revisions of the 
relevant American Society of Mechanical Engineers Boiler and Pressure 
Vessel Code.  
 
Based on his review, Dr. Armijo recommends that the Committee not review 
this Guide. 

 
• Draft Final RG 1.221, “Design-Basis Hurricane and Hurricane Missiles for 

Nuclear Power Plants” 
 

This is a new regulatory guide that provides new guidance the NRC staff 
considers acceptable for use in selecting the design-basis hurricane 
windspeed and hurricane-generated missiles that a new nuclear power plant 
should be designed to withstand to prevent undue risk to public health and 
safety.  Before the publication in March 2007 of Revision 1 of Regulatory 
Guide 1.76, “Design-Basis Tornado for Nuclear Power Plants,” the staff 
considered the maximum design-basis tornado windspeed as the upper 
bound for nuclear power plant design-basis. Since design-basis tornado 
windspeeds were decreased as a result of the analysis performed to update 
RG 1.76, design-basis tornado windspeeds may not bound design-basis 
hurricane windspeeds in all areas of the United States.  The proposed new 
regulatory guide addresses maximum probable hurricane windspeeds and 
hurricane-generated missiles for the contiguous United States.  
 
Based on his review, Dr. Shack recommends that the Committee consider 
reviewing this Guide.  Some Members have expressed concerns about the 
technical basis discussed in NUREG/CR-7005, the use of a 10^-7/yr 
screening when advanced light water reactors have internal events core 
damage frequency of that order, and about the effect of climatic cycles on 
hurricanes. 

 
• Revision 1 to RG 1.179, “Standard Format and Content of License 

Termination Plans for Nuclear Power Plant Reactors” 
 

Revision 1 of RG 1.179 was issued for public comment as Draft Regulatory 
Guide (DG)-1228 on August 10, 2010.  The public comment period closed on 
October 11, 2010.  No comments were received.  This RG deals with general 
procedures for the preparation of license termination plans for nuclear power 
reactors.  It has been revised to expand and enhance the description of the 
form and content of the License Termination Plan (LTP) in response to 
lessons learned and regulatory revisions that have occurred since Revision 0 
of RG 1.179 was issued in January 1999.     
 
Based on his review, Dr. Ryan recommends that the Committee not review 
this Guide. 
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b) Proposed Regulatory Guides 

The staff plans to issue the following Draft Guides and would like to know 
whether the Committee wants to review them. 

• Proposed Revision 2 to RG 1.79 (DG-1253), “Preoperational Testing of 
Emergency Core Cooling Systems for Pressurized-Water Reactors.”   

This guide was last revised in 1975 for licensees under the requirements of 
10 CFR Part 50, to test the Emergency Core Cooling Systems (ECCS) before 
conducting normal operations in accordance with technical specifications.  
Revision to this regulatory guide is necessary to address new PWR 
preoperational testing of design certification and combined license designs 
based on the requirements in 10 CFR Part 52.  New ECCS preoperational 
tests were added for the medium pressure safety injection (MPSI) system in 
the U.S. EPR, the Emergency Letdown System (ELS) in the U.S. APWR, and 
the passive ECCS systems in the Westinghouse AP-1000 reactor design. 
Some operating experience changes were also added to detect ECCS 
component failures before plant startup begins. Based on lessons learned 
from air entrainment issues into ECCS, the staff added prerequisites 
guidance to check for air entrainment into ECCS before preoperational 
testing of ECCS in PWRs.  This will preclude damage to ECCS pumps before 
preoperational and startup tests begin.   

 
Based on his review, Mr. Ray recommends that the Committee review this 
Guide before the public comment period.   

 
ACRS site visits and meeting with Region II 

The plan is the following: 
 

- Monday, July 25 – Fly to Augusta, GA or fly to Atlanta and drive to Augusta 
- Tuesday, July 26 – Visit MOX and Tritium Facilities 
- Wednesday, July 27 – Visit to Vogtle and drive to Atlanta 
- Thursday, July 28 – Visit to the Region + fly home from Atlanta airport 
 
On July 25, you have the option to fly to Augusta, GA, or fly to Atlanta, rent a car and drive to 
Augusta.  On July 28, the visit will adjourn in the afternoon.  Please be aware that the public 
meeting is scheduled until 12:30pm. 
 
Please choose the flight of your preference and send an email to ACRS travel, and copy Brandi 
Hamilton and Ilka Berrios.  In this website http://www.fedtravel.com/flight-search.html you can 
find different flights.  
 
A set of rooms have been blocked and Brandi will be making the reservations.  Hotel 
information is below:  

http://www.fedtravel.com/flight-search.html�
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Augusta, GA – July 25-27 
Augusta Marriot at the Convention Center 
Two Tenth Street, Augusta, GA  30901 

 
Atlanta, GA – July 27 
W Atlanta – Midtown 
188 14th Street, NE, Atlanta, GA  30361 

 
Please plan to wear comfortable clothes, enclosed shoes, no skirts, and no sleeveless shirts for 
our visit to Vogtle, MOX and Tritium facilities. 
 

If you have any questions contact Ilka Berrios, 301-415-3179 (Ilka.Berrios@nrc.gov) 
 
Quadripartite Meeting  
 
The France's Groupe Permanent pour les Réacteurs Nucléaires (GPR) would like to hold the 
meeting in November 14-18, 2011, as planned.  However, they acknowledge the level of 
engagement the advisory committees have as a result of the Fukushima Daïchi event.   

  
The GPR would like to know if the Members of the ACRS would like to meet this year.  If 
the meeting is postponed, the proposed date will be Spring 2012 (April or May).  Based 
on the responses from the four advisory committees (ACRS, GPR, RSK, NSC), GPR will 
notify us of the status of the meeting by June 16, 2011. 
 

NRC Staff Participation in GPR 
 

During bilateral meetings with the NRC, the French Nuclear Safety Authority (ASN) invited the 
NRC to send a staff member to be a full-time participant in France's Groupe Permanent pour les 
Réacteurs Nucléaires (GPR).  ASN already has several international regulators that participate 
in GPR.  The proposed response by the EDO is that due to resources and travel difficulties, the 
NRC will not be able to accept ASN’s offer. 

 
The ACRS recommends that the Members (or the NRC) should not participate in the routine 
activities of any foreign regulatory body or organization.  

 
Status of Selection of New Members 
 
An SRM approving the screening panel’s recommendations for two new ACRS members was 
issued on May 27, 2011.  The names of these individuals are nonpublic information until the 
Commission has officially announced the selections.   

 
Review of Environmental Impact Statements required by 10 CFR Part 51 

 
The staff asked whether the Committee wished to review the rulemaking package being 
prepared to update 10 CFR Part 51, Table B-1, “Summary of Findings on NEPA Issues for 
License Renewal of Nuclear Power Plants.”  This Table lists environmental impact findings that 
do not have to be addressed in a site-specific environmental impact statement required by the  
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National Environmental Policy Act (NEPA) that the NRC staff prepares to support a license 
renewal for an operating nuclear power plant (NPP).  The rulemaking language is supported by 
the revision of the Generic Environmental Impact Statement (GEIS) for License Renewal of 
Nuclear Plants (NUREG-1437) where the findings in Table B-1 are supported by NEPA 
analysis.  The ACRS staff scheduled a Radiation Protection and Nuclear Materials 
Subcommittee on June 23, 2011, to review this issue.  The Office of General Counsel 
expressed concern that this review is outside the scope of the ACRS charter since it is not 
related to safety.  After further discussion, with the staff and lead Member, the Subcommittee 
meeting was cancelled.  Member Ryan requested this item be placed on the P&P Agenda to 
discuss whether (1) the Committee wants to add this item back onto workload, which would 
require a determination by the Commission that it requests the Committee’s review, and/or (2) 
the ACRS Charter should be revised to clarify the Committee will not review any matters related 
to 10 CFR Part 51.  
 
Congressional Inquiry 
 
The House of Representatives Committee on Oversight and Government Reform is 
investigating the management and operations of the NRC.  In a May 26, 2011, letter addressed 
to Dr. Said Abdel-Khalik, Darrell Issa, Chairman of the Committee on Oversight and 
Government Reform, requested information regarding (1) what information the ACRS has 
requested from NRC staff but has not received and (2) the role of the NRC in responding to the 
events in Japan.  This letter listed six specific questions and requested a response by June 9, 
2011.  We have been given an extension until June 23, 2011.  Another letter requesting similar 
information was sent to Chairman Jaczko.   

 
ACRS Thank You Letter to Naval Reactors regarding visit to the Naval Nuclear Power Training 
Command (NNPCT) visit in Charleston, South Carolina  

 
Dr. Ryan is proposing a draft letter to thank the Naval Nuclear Propulsion Program staff for their 
coordinating efforts in the ACRS visit to the NNPCT. 
 
Diablo Canyon License Renewal Application 
 
The ACRS Plant license renewal subcommittee reviewed the draft safety evaluation report 
(SER) associated with the Diablo Canyon license renewal application (LRA) in February 2011.  
The NRC staff has granted a request by Pacific Gas and Electric to defer the decision whether 
to renew the operating licenses for Diablo Canyon Units 1 and 2 until after completion of 
updated 3-D seismic studies.  The staff intends to issue an SER in June 2011 and will 
supplement this SER, as necessary, considering any new information from the seismic studies, 
operating experience, and annual updates to the LRA.  The specific dates for completion of the 
environmental and safety reviews will be determined at a later date. 
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C.  Future Meeting Agenda  

Appendix IV summarizes the proposed items endorsed by the Committee for the 585th ACRS 
Meeting, July 13-15, 2011.   
 
A list of documents that were provided to the Committee during the 584th ACRS Meeting is 
listed in Appendix V.  
 
The meeting was adjourned at 7:00 p.m. on June 9, 2011. 
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Day Event/activity 

25 ...................... If NRC staff finds no ‘‘need’’ or no likelihood of standing, the deadline for requestor/petitioner to file a motion seeking a ruling 
to reverse the NRC staff’s denial of access; NRC staff files copy of access determination with the presiding officer (or Chief 
Administrative Judge or other designated officer, as appropriate). If NRC staff finds ‘‘need’’ for SUNSI, the deadline for any 
party to the proceeding whose interest independent of the proceeding would be harmed by the release of the information to 
file a motion seeking a ruling to reverse the NRC staff’s grant of access. 

30 ...................... Deadline for NRC staff reply to motions to reverse NRC staff determination(s). 
40 ...................... (Receipt +30) If NRC staff finds standing and need for SUNSI, deadline for NRC staff to complete information processing and 

file motion for Protective Order and draft Non-Disclosure Affidavit. Deadline for applicant/licensee to file Non-Disclosure 
Agreement for SUNSI. 

A ........................ If access granted: Issuance of presiding officer or other designated officer decision on motion for protective order for access 
to sensitive information (including schedule for providing access and submission of contentions) or decision reversing a 
final adverse determination by the NRC staff. 

A + 3 ................. Deadline for filing executed Non-Disclosure Affidavits. Access provided to SUNSI consistent with decision issuing the protec-
tive order. 

A + 28 ............... Deadline for submission of contentions whose development depends upon access to SUNSI. However, if more than 25 days 
remain between the petitioner’s receipt of (or access to) the information and the deadline for filing all other contentions (as 
established in the notice of hearing or opportunity for hearing), the petitioner may file its SUNSI contentions by that later 
deadline. 

A + 53 ............... (Contention receipt +25) Answers to contentions whose development depends upon access to SUNSI. 
A + 60 ............... (Answer receipt +7) Petitioner/Intervenor reply to answers. 
> A + 60 ............ Decision on contention admission. 

[FR Doc. 2011–12957 Filed 5–24–11; 8:45 am] 

BILLING CODE 7590–01–P 

NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee On Reactor 
Safeguards; Meeting 

Notice of Meeting 
In accordance with the purposes of 

sections 29 and 182b of the Atomic 
Energy Act (42 U.S.C. 2039, 2232b), the 
Advisory Committee on Reactor 
Safeguards (ACRS) will hold a meeting 
on June 8–10, 2011, 11545 Rockville 
Pike, Rockville, Maryland. The date of 
this meeting was previously published 
in the Federal Register on Thursday, 
October 21, 2010 (74 FR 65038–65039). 

Wednesday, June 8, 2011, Conference 
Room T2–B1, 11545 Rockville Pike, 
Rockville, Maryland 

8:30 a.m.–8:35 a.m.: Opening 
Remarks by the ACRS Chairman 
(Open)—The ACRS Chairman will make 
opening remarks regarding the conduct 
of the meeting. 

8:35 a.m.–10:30 a.m.: Draft Regulatory 
Guides DG–1261, ‘‘Conducting Periodic 
Testing for Breakaway Oxidation 
Behavior,’’ DG–1262, ‘‘Testing for 
Postquench Ductility,’’ and DG–1263, 
‘‘Establishing Analytical Limits for 
Zirconium-Based Alloy Cladding’’ 
(Open)—The Committee will hear 
presentations by and hold discussions 
with representatives of the NRC staff 
and Electric Power Research Institute 
regarding draft Regulatory Guides DG– 
1261, ‘‘Conducting Periodic Testing for 
Breakaway Oxidation Behavior,’’ DG– 
1262, ‘‘Testing for Postquench 
Ductility,’’ and DG–1263, ‘‘Establishing 

Analytical Limits for Zirconium-Based 
Alloy Cladding.’’ 

10:45 a.m.–11:45 a.m.: Revised Safety 
Evaluation Report Associated with the 
License Renewal Application for the 
Hope Creek Generating Station (Open)— 
The Committee will hear presentations 
by and hold discussions with 
representatives of the NRC staff and 
PSEG Nuclear, LLC regarding revisions 
to the safety evaluation report 
associated with the license renewal 
application for the Hope Creek 
Generating Station. 

12:45 p.m.–2:45 p.m.: Commission 
Paper on Level 3 Probabilistic Risk 
Assessment Activities (Open)—The 
Committee will hear presentations by 
and hold discussions with 
representatives of the NRC staff 
regarding the Commission Paper on 
Level 3 Probabilistic Risk Assessment 
Activities. 

3 p.m.–5 p.m.: NRC Bulletin 2011–01, 
‘‘Mitigating Strategies’’ (Open)—The 
Committee will hear presentations by 
and hold discussions with 
representatives of the NRC staff 
regarding NRC Bulletin 2011–01, 
‘‘Mitigating Strategies.’’ 

5:00 p.m.–7:00 p.m.: Preparation of 
ACRS Reports (Open)—The Committee 
will discuss proposed ACRS reports on 
matters discussed during this meeting. 

Thursday, June 9, 2011, Conference 
Room T–2b1, 11545 Rockville Pike, 
Rockville, MD 

8 a.m.–8:35 a.m.: Opening Remarks by 
the ACRS Chairman (Open)—The ACRS 
Chairman will make opening remarks 
regarding the conduct of the meeting. 

8:35 a.m.–10 a.m.: Future ACRS 
Activities/Report of the Planning and 
Procedures Subcommittee (Open/ 

Closed)—The Committee will discuss 
the recommendations of the Planning 
and Procedures Subcommittee regarding 
items proposed for consideration by the 
Full Committee during future ACRS 
Meetings, and matters related to the 
conduct of ACRS business, including 
anticipated workload and member 
assignments. [Note: A portion of this 
meeting may be closed pursuant to 5 
U.S.C. 552b(c)(2) and (6) to discuss 
organizational and personnel matters 
that relate solely to internal personnel 
rules and practices of ACRS, and 
information the release of which would 
constitute a clearly unwarranted 
invasion of personal privacy.] 

10 a.m.–10:15 a.m.: Reconciliation of 
ACRS Comments and 
Recommendations (Open)—The 
Committee will discuss the responses 
from the NRC Executive Director for 
Operations to comments and 
recommendations included in recent 
ACRS reports and letters. 

10:30 a.m.–7:00 p.m.: Preparation of 
ACRS Reports (Open)—The Committee 
will continue its discussion of proposed 
ACRS reports. 

Friday, June 10, 2011 Conference Room 
T2–B1, 11545 Rockville Pike, Rockville, 
Maryland 

8:30 a.m.–1 p.m.: Preparation of 
ACRS Reports (Open)—The Committee 
will continue its discussion of proposed 
ACRS reports. 

1 p.m.–1:30 p.m.: Miscellaneous 
(Open)—The Committee will continue 
its discussion related to the conduct of 
Committee activities and specific issues 
that were not completed during 
previous meetings. 

Procedures for the conduct of and 
participation in ACRS meetings were 
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published in the Federal Register on 
October 21, 2010 (75 FR 65038–65039). 
In accordance with those procedures, 
oral or written views may be presented 
by members of the public, including 
representatives of the nuclear industry. 
Persons desiring to make oral statements 
should notify Mr. Kent Howard, 
Cognizant ACRS Staff (Telephone: 301– 
415–2989, E-mail: 
Kent.Howard@nrc.gov), five days before 
the meeting, if possible, so that 
appropriate arrangements can be made 
to allow necessary time during the 
meeting for such statements. In view of 
the possibility that the schedule for 
ACRS meetings may be adjusted by the 
Chairman as necessary to facilitate the 
conduct of the meeting, persons 
planning to attend should check with 
the Cognizant ACRS staff if such 
rescheduling would result in major 
inconvenience. 

Thirty-five hard copies of each 
presentation or handout should be 
provided 30 minutes before the meeting. 
In addition, one electronic copy of each 
presentation should be emailed to the 
Cognizant ACRS Staff one day before 
meeting. If an electronic copy cannot be 
provided within this timeframe, 
presenters should provide the Cognizant 
ACRS Staff with a CD containing each 
presentation at least 30 minutes before 
the meeting. 

In accordance with Subsection 10(d) 
Public Law 92–463, and 5 U.S.C. 
552b(c), certain portions of this meeting 
may be closed, as specifically noted 
above. Use of still, motion picture, and 
television cameras during the meeting 
may be limited to selected portions of 
the meeting as determined by the 
Chairman. Electronic recordings will be 
permitted only during the open portions 
of the meeting. 

ACRS meeting agenda, meeting 
transcripts, and letter reports are 
available through the NRC Public 
Document Room at 
pdr.resource@nrc.gov, or by calling the 
PDR at 1–800–397–4209, or from the 
Publicly Available Records System 
(PARS) component of NRC’s document 
system (ADAMS) which is accessible 
from the NRC Web site at http:// 
www.nrc.gov/reading-rm/adams.html or 
http://www.nrc.gov/reading-rm/doc- 
collections/ACRS/. 

Video teleconferencing service is 
available for observing open sessions of 
ACRS meetings. Those wishing to use 
this service for observing ACRS 
meetings should contact Mr. Theron 
Brown, ACRS Audio Visual Technician 
(301–415–8066), between 7:30 a.m. and 
3:45 p.m. (ET), at least 10 days before 
the meeting to ensure the availability of 
this service. 

Individuals or organizations 
requesting this service will be 
responsible for telephone line charges 
and for providing the equipment and 
facilities that they use to establish the 
video teleconferencing link. The 
availability of video teleconferencing 
services is not guaranteed. 

Dated: May 19, 2011. 
Andrew L. Bates, 
Advisory Committee Management Officer. 
[FR Doc. 2011–12954 Filed 5–24–11; 8:45 am] 

BILLING CODE 7590–01–P 

PEACE CORPS 

Information Collection Request Under 
OMB Review 

AGENCY: Peace Corps. 
ACTION: 60-Day notice and request for 
comments. 

SUMMARY: The Peace Corps will be 
submitting the following information 
collection request to the Office of 
Management and Budget (OMB) for 
reinstatement, without change, of a 
previously approved collection for 
which approval has expired. In 
compliance with the Paperwork 
Reduction Act of 1995 (44 U.S.C. 
chapter 35), the Peace Corps invites the 
general public to comment on this 
request for reinstatement, without 
change, of previously approved 
collection for which approval has 
expired, the National Agency Check 
(NAC) Questionnaire for Peace Corps 
Volunteer Background Investigation 
(OMB Control Number 0420–0001). 
DATES: Submit comments on or before 
July 25, 2011. 
ADDRESSES: Comments should be 
addressed to Denora Miller, Freedom of 
Information Act Officer. Denora Miller 
can be contacted by telephone at 202– 
692–1236 or e-mail at 
pcfr@peacecorps.gov. E-mail comments 
must be made in text and not in 
attachments. 

FOR FURTHER INFORMATION CONTACT: 
Denora Miller at Peace Corps address 
above. 

SUPPLEMENTARY INFORMATION: The NAC 
Questionnaire for Peace Corps 
Volunteer Background Investigation 
Form is used to conduct a formal 
background check. The data gathered is 
used to conduct a National Agency 
Check through the Office of Personnel 
Management who has pertinent records 
pertaining to applicants’ legal activities 
and suitability. 

OMB Control Number: 0420–0001. 

Title: National Agency Check (NAC) 
Questionnaire for Peace Corps 
Volunteer Background Investigation. 

Type of Review: Reinstatement, 
without change, of a previously 
approved collection for which approval 
has expired. 

Affected Public: Potential and current 
volunteers. 

Respondents’ Obligation to Reply: 
Voluntary. 

Burden to the Public: 
a. Number of Average Applicants: 

13,500. 
b. Number of Applicants who submit 

NAC form: 13,500. 
c. Frequency of response: One time. 
d. Completion time: 15 minutes. 
e. Annual burden hours: 3,375. 
General Description of Collection: The 

NAC Questionnaire for Peace Corps 
Volunteer Background Investigation 
form is used to screen Peace Corps 
applicants for legal and/or criminal 
history. The information obtained on 
the form is provided to the Office of 
Personnel Management to obtain the 
necessary information as to an 
applicant’s legal suitability for service. 
All applicants who complete the initial 
Peace Corps Application Form are then 
sent a ‘‘legal kit’’ to complete, which 
includes this form among others related 
to the applicants’ suitability and a 
postage-paid return envelope. 

Request for Comment: Peace Corps 
invites comments on whether the 
proposed collection of information is 
necessary for proper performance of the 
functions of the Peace Corps, including 
whether the information will have 
practical use; the accuracy of the 
agency’s estimate of the burden of the 
proposed collection of information, 
including the validity of the information 
to be collected; and, ways to minimize 
the burden of the collection of 
information on those who are to 
respond, including through the use of 
automated collection techniques, when 
appropriate, and other forms of 
information technology. 

This notice issued in Washington, DC, on 
May 20, 2011. 
Earl W. Yates, 
Associate Director, Management. 
[FR Doc. 2011–12939 Filed 5–24–11; 8:45 am] 

BILLING CODE 6051–01–P 

POSTAL REGULATORY COMMISSION 

[Docket No. A2011–17; Order No. 734] 

Appeal of Post Office Closing 

AGENCY: Postal Regulatory Commission. 
ACTION: Notice. 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
WASHINGTON, DC 20555 – 0001  

 

 
May 16, 2011 

 
AGENDA 

584th ACRS MEETING 
June 8-10, 2011 

 
WEDNESDAY, JUNE 8, 2011, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD 
 

1) 8:30 AM - 8:35 AM Opening Remarks by the ACRS Chairman (Open) (SAK/EMH) 
1.1) Opening Statement 
1.2) Items of Current Interest 

 
2) 8:35 AM - 10:30 AM Draft Regulatory Guides DG-1261, "Conducting Periodic Testing 

for Breakaway Oxidation Behavior," DG-1262, "Testing for 
Postquench Ductility," and DG-1263, "Establishing Analytical 
Limits for Zirconium-Based Alloy Cladding" (Open) (JSA/CLB) 
2.1)  Remarks by the Subcommittee Chairman 
2.2)  Briefing by and discussions with representatives of the 

NRC staff and Electric Power Research Institute regarding 
draft Regulatory Guides DG-1261, "Conducting Periodic 
Testing for Breakaway Oxidation Behavior," DG-1262, 
"Testing for Postquench Ductility," and DG-1263, 
"Establishing Analytical Limits for Zirconium-Based Alloy 
Cladding" 

 
10:30 AM - 10:45 AM  *** BREAK *** 
 
3) 10:45 AM - 11:45 AM Revised Safety Evaluation Report Associated with the License 

Renewal Application for the Hope Creek Generating Station 
(Open) (WJS/PCW) 
3.1)  Remarks by the Subcommittee Chairman 
3.2)  Briefing by and discussions with representatives of the 

NRC staff and PSEG Nuclear LLC regarding revisions to 
the safety evaluation report associated with the license 
renewal application for the Hope Creek Generating 
Station. 

 
11:45 AM - 12:45 PM  *** LUNCH *** 
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4) 12:45 PM - 2:45 PM Commission Paper on Level 3 Probabilistic Risk Assessment 
Activities (Open) (JWS/JCL) 
4.1)  Remarks by the Subcommittee Chairman 
4.2)  Briefing by and discussions with representatives of the 

NRC staff regarding the Commission Paper on Level 3 
Probabilistic Risk Assessment Activities. 

 
2:45 PM - 3:00 PM  *** BREAK *** 
 
5) 3:00 PM - 5:00 PM NRC Bulletin 2011-01, “Mitigating Strategies" (Open) (SAK/MXB) 

5.1)  Remarks by the Subcommittee Chairman 
5.2)  Briefing by and discussions with representatives of the 

NRC staff regarding NRC Bulletin 2011-01, “Mitigating 
Strategies”   

 
6) 5:00 PM - 7:00 PM Preparation of ACRS Reports (Open) 

6.1) Draft Regulatory Guides DG-1261, "Conducting Periodic 
Testing for Breakaway Oxidation Behavior," DG-1262, 
"Testing for Postquench Ductility," and DG-1263, 
"Establishing Analytical Limits for Zirconium-Based Alloy 
Cladding" (JSA/CLB) 

6.2) Safety Evaluation Report Associated with the License 
Renewal Application for the Hope Creek Generating 
Station (WJS/PCW) 

6.3) Commission Paper on Level 3 Probabilistic Risk 
Assessment Activities (JWS/JCL) 

 
THURSDAY, JUNE 09, 2011, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD 
 

7) 8:30 AM - 8:35 AM  Opening Remarks by the ACRS Chairman (Open) (SAK/EMH) 

8) 8:35 AM - 10:00 AM Future ACRS Activities/Report of the Planning and Procedures 
Subcommittee (Open/Closed) (SAK/EMH) 
8.1)  Discussion of the recommendations of the Planning and 

Procedures Subcommittee regarding items proposed for 
consideration by the Full Committee during future ACRS 
meetings. 

8.2)  Report of the Planning and Procedures Subcommittee on 
matters related to the conduct of ACRS business, including 
anticipated workload and member assignments. 

 
[NOTE: A portion of this meeting may be closed pursuant to 5 
U.S.C. 552b (c) (2) and (6) to discuss organizational and  
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personnel matters that relate solely to internal personnel 
rules and practices of ACRS, and information the release of 
which would constitute a clearly unwarranted invasion of 
personal privacy.] 

 
9) 10:00 AM - 10:15 AM Reconciliation of ACRS Comments and Recommendations 

(Open) (SAK/CS/YDS) 
Discussion of the responses from the NRC Executive Director for 
Operations to comments and recommendations included in recent 
ACRS reports and letters. 

 
10:15 AM - 10:30 AM  *** BREAK *** 
 
10) 10:30 AM - 7:00 PM Preparation of ACRS Reports (Open) 

Continue discussion of the proposed ACRS reports listed under 
Item 6. There may be a 15 break at some point during this activity. 
 

FRIDAY, JUNE 10, 2011, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD 
 

11) 8:30 AM - 1:00 PM Preparation of ACRS Reports (Open) 
Continue discussion of the proposed ACRS reports listed under 
Item 6. There may be a 15 break at some point during this activity. 

 
12) 1:00 PM - 1:30 PM Miscellaneous (Open)(SAK/EMH)  

Discussion of matters related to the conduct of Committee 
activities and specific issues that were not completed during 
previous meetings, as time and availability of information permit. 

 
NOTES: 

 When appropriate, members of the public and representatives of the nuclear industry 
may provide their views during the briefings. 

 During the meeting, phone number 301-415-7360 should be used in order to contact 
anyone in the ACRS Office. 

 Presentation time should not exceed 50 percent of the total time allocated for a given 
item. The remaining 50 percent of the time is reserved for discussion. 

 Thirty five (35) hard copies and one (1) electronic copy of the presentation materials 
should be provided to the ACRS in advance of the briefing. 

 One (1) electronic copy of each presentation should be emailed to the Designated 
Federal Official 1 day before the meeting. If an electronic copy cannot be provided within 
this timeframe, presenters should provide the Designated Federal Official with a CD 
containing each presentation at least 30 minutes before the meeting. 
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4) 12:45 PM - 2:45 PM Commission Paper on Level 3 Probabilistic Risk Assessment 
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4.1)  Remarks by the Subcommittee Chairman 
4.2)  Briefing by and discussions with representatives of the 

NRC staff regarding the Commission Paper on Level 3 
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2:45 PM - 3:00 PM  *** BREAK *** 
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personnel matters that relate solely to internal personnel 
rules and practices of ACRS, and information the release of 
which would constitute a clearly unwarranted invasion of 
personal privacy.] 

 
9) 10:00 AM - 10:15 AM Reconciliation of ACRS Comments and Recommendations 

(Open) (SAK/CS/YDS) 
Discussion of the responses from the NRC Executive Director for 
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Continue discussion of the proposed ACRS reports listed under 
Item 6. There may be a 15 break at some point during this activity. 
 

FRIDAY, JUNE 10, 2011, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD 
 

11) 8:30 AM - 1:00 PM Preparation of ACRS Reports (Open) 
Continue discussion of the proposed ACRS reports listed under 
Item 6. There may be a 15 break at some point during this activity. 

 
12) 1:00 PM - 1:30 PM Miscellaneous (Open)(SAK/EMH)  

Discussion of matters related to the conduct of Committee 
activities and specific issues that were not completed during 
previous meetings, as time and availability of information permit. 

 
NOTES: 

 When appropriate, members of the public and representatives of the nuclear industry 
may provide their views during the briefings. 

 During the meeting, phone number 301-415-7360 should be used in order to contact 
anyone in the ACRS Office. 

 Presentation time should not exceed 50 percent of the total time allocated for a given 
item. The remaining 50 percent of the time is reserved for discussion. 

 Thirty five (35) hard copies and one (1) electronic copy of the presentation materials 
should be provided to the ACRS in advance of the briefing. 
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APPENDIX V 

LIST OF HANDOUTS 
584th ACRS MEETING 

JUNE 8-10, 2011 
 

I. Opening Remarks by the ACRS Chairman 
1. Opening Remarks 
2. Items of Interest 

 
II. Draft Regulatory Guides DG-1261, “Conducting Periodic Testing for Breakaway 

Oxidation Behavior,” DG-1262, “Testing for Postquench ductility,” and DG-1263, 
“Establishing Analytical Limits for Zirconium-Based Alloy Cladding” 
3. Agenda 
4. Status Report 
5. Rule Language 
6. Three Related Technical Papers 
7. Industry Slides from May 10, 2011, Subcommittee meeting 

 
III. Revised Safety Evaluation Report Associated with the License Renewal Application for 

the Hope Creek Generating Station 
8. Proposed Schedule 
9. Status Report 
10.  Revised NRC Safety Evaluation Report Related to the License Renewal of Hope 

 Creek Generating Station, dated May 2011 
11.  Letter from P. Davison, PSEG Nuclear, LLC: Response to NRC Draft Request for 

  Additional Information B.2.1.28-4 related to the ASME Section Xl Subsection IWE 
  Aging Management Program associated with the Hope Creek Generating Station 
  License Renewal Application, May 19, 2011 

12.  Hope Creek License Renewal Full Committee Meeting Transcript, May 12, 2011 
 
IV. Commission Paper on Level 3 Probabilistic Risk Assessment Activities 

13. Table of Contents 
14. Proposed Agenda 
15. Status Report 
16. Draft SECY Paper, “Options For Proceeding With Future Level 3 Probabilistic 

 Risk Assessment Activities”, Both mark-up and clean versions, May 23, 2011 
17.  Enclosure 1 of Draft SECY Paper, “Options For Proceeding With Future Level 3 

 Probabilistic Risk Assessment Activities”, Both mark-up and clean versions, May 
 23, 2011 

18. Enclosure 2 of Draft SECY Paper, ”The Structure and Evolution of Probabilistic  
 Risk Assessment and Risk-Informed Regulation”, Both mark-up and clean  
 versions, May 23, 2011 

19. T. Kress, Consultant’s Report on Level 3 PRA, May 14, 2011 
20.  D. Hudson, “Summary of Public Meeting To Discuss Options For Proceeding with 

 Future Level 3 Probabilistic Risk Assessment Activities”, May 20, 2011 



 
APPENDIX V 

LIST OF HANDOUTS 
584th ACRS MEETING 

JUNE 8-10, 2011 
 

V. NRC Bulletin 2011-01, “Mitigating Strategies” 
21. Table of Contents 
22. Proposed Meeting Agenda 
23. Status Report 
 



1

Overview of the 10 CFR 50.46(b) Rulemaking

Presentation to ACRS Full Committee

June 8, 2011

Paul Clifford
Division of Safety Systems

Office of Nuclear Reactor Regulation



Meeting Agenda

1. 50.46(b) Rulemaking Overview
• ACRS Interaction – Past, Present, Future
• What’s New

2. Regulatory Guides Supporting Rulemaking
• PQD Test Protocols
• Breakaway Test Protocols
• Analytical Limits

3. Industry Testing and Round-Robin

2



Rulemaking Objectives*

• Following Commission directive, develop a 
performance-based rule which enables licensees to 
use advanced cladding materials without needing 
an exemption.
– Replace prescriptive criteria with performance-based 

regulatory requirements.
– Expand applicability beyond “zircaloy or ZIRLO”.

• Capture results of High Burnup LOCA Research 
Program.
– Research identified new embrittlement mechanisms 

which necessitate rule changes.
* Slide from December 2008 ACRS Full Committee Meeting
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ACRS briefed on technical basis and rulemaking strategy 
(December 4, 2008):

• Existing regulatory criteria (2200ºF, 17% ECR) need to be 
revised based on key research findings on cladding 
embrittlement:

– Hydrogen-enhanced prior-beta layer embrittlement.
– Cladding ID oxygen ingress.
– Breakaway oxidation.

• Prescriptive criteria would be replaced with performance-
based requirements.

– PQD and breakaway test procedures would be provided in 
future Regulatory Guides.

– ANPR would be issued to solicit stakeholder input on specific 
topics.

4

ACRS Interactions – Past
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ACRS Letter (ML083460310, December 2008):
CONCLUSIONS AND RECOMMENDATIONS
• There are sufficient data and understanding of the cladding 

embrittlement phenomena to justify and proceed with rulemaking.

• The rule should include the proposed optional testing program to 
allow licensees to demonstrate compliance with post-quench-
ductility (PQD) criteria on an alloy-specific and temperature-specific 
basis.

• A round robin test program would be beneficial in the validation of 
the test procedures used to demonstrate compliance with PQD and 
breakaway-oxidation criteria.

5

ACRS Interactions – Past (cont.)
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1. ANPR issued, public comments received and addressed.

2. PQD and breakaway empirical database expanded.

3. Specific requirements (e.g.,1% plastic strain) moved from 
rule to RGs.

4. Supporting draft RGs developed

6

Recent Progress

6



New Items

1. Developed draft Generic Letter and alternate industry 
initiative to confirm interim plant safety.

2. Expanded technical basis for treatment of fuel rod 
burst region.

3. Considering expansion of rulemaking scope to include 
fuel fragmentation and dispersion.

Each item will be addressed in future ACRS briefings
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ACRS SC / FC:

Draft RGs - May / June 2011

Expanded Technical Basis - June 2011 (No FC)

Proposed Rule Package - Dec. 2011 / Feb. 2012

Final RGs - TBD

Final Rule Package - TBD

8

ACRS Interactions – Future
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Expected Outcome of Today’s Briefing:

1. Obtain concurrence to issue draft RGs for public 
comment.

2. Provide industry opportunity to brief ACRS on results of 
recent LOCA testing and planned round-robin.
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ACRS Interactions – Present
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Overview of
Regulatory Guidance to support Emergency Core 

Coolant System rulemaking

June 8, 2011

Michelle Flanagan
Division of Systems Analysis

Office of Nuclear Regulatory Research



Meeting Objective

2

To present the background, context 
and details of three Regulatory Guides 

which support Emergency Core 
Cooling System (ECCS) rulemaking 

revisions



Background

• Fuel-cladding research program investigated the 
behavior of high-exposure fuel cladding under 
accident conditions  

• New cladding embrittlement mechanisms identified 
and knowledge of previously identified mechanisms 
expanded
– Hydrogen-enhanced embrittlement
– Breakaway oxidation
– Oxidation on inner cladding diameter due to fuel-cladding bond

3



Background
• Rulemaking initiated to revise ECCS acceptance 

criteria to reflect the research findings 
• The revisions are also intended to develop 

performance-based features of 10 CFR 50.46 

• Therefore, 10 CFR 50.46c calls for:
– Material-specific analytical limits which account for 

material-specific burnup effects 
– ECCS performance consistent with avoiding measured 

breakaway behavior
– Periodic testing for breakaway behavior

4



Approach

• Providing a means of consistent, comparable generation of data to 
establish regulatory limits for peak cladding temperature (PCT) and 
oxidation

• Providing a means of consistent, comparable data generation to 
establish, and periodically confirm regulatory limits related to breakaway 
oxidation

• Providing a consistent means of using experimental data to establish 
regulatory limits

• Simplifying the staff’s review process
• Reducing regulatory uncertainty, minimizing the costs associated with 

the implementation of the regulatory requirements proposed for 50.46c.

5

These regulatory guides make it possible to revise 10 CFR 
50.46c in a performance-based manner by: 



Approach

6

• DG-1261: Test procedure for measuring breakaway 
oxidation behavior and periodically confirming 
consistent behavior

• DG-1262: Testing procedure for measuring post-
quench ductility using ring compression tests

• DG-1263: Developing analytical limits from measured 
data



Approach

7

Through stakeholder interaction and public comment, ensure that:

• the details and expectations of acceptable methods for 
measuring zirconium-based alloy behavior and developing 
limits are communicated effectively and completely

• measured behavior is expected to be repeatable within a 
laboratory

• measured behavior is expected to be repeatable between 
laboratories

• analytical limits will be developed consistently across fuel 
designs



Context  

8

To ensure that the zirconium-alloy cladding material’s susceptibility to breakaway 
oxidation is beyond the realm of postulated LOCA core temperature excursions, the 
total accumulated time that the cladding is predicted to remain above a temperature 
at which the zirconium alloy has been shown to be susceptible to this phenomenon  
shall not be greater than a specified and acceptable limit which corresponds to the 
measured onset of breakaway oxidation for the zirconium-alloy cladding material 
based on an acceptable experimental technique.  The onset of breakaway 
oxidation shall be measured periodically on as-manufactured cladding material and 
any changes in the time to the onset of breakaway oxidation shall be reported at least 
annually as specified in § 50.4 or § 52.3 of this chapter, as applicable, and shall also 
be addressed in accordance with § 21.21 of this chapter.  

DG-1263

DG-1261

Relationship to rule language



Context

9

Specified and acceptable analytical limits on peak cladding temperature and 
time at elevated temperature shall be established which correspond to the 
measured ductile-to-brittle transition for the zirconium-alloy cladding material based 
on an acceptable experimental technique. The calculated maximum fuel element 
temperature and time at elevated temperature shall not exceed the established 
analytical limits.

If the peak cladding temperature established to preserve cladding ductility is lower 
than the 2200º F limit specified in (d)(1)(i), then the lower temperature shall be used in 
place of the 2200º F limit.

DG-1263

DG-1262

Relationship to rule language



“Acceptable experimental techniques” 
to measure ductile-to-brittle transition for 

the zirconium-alloy cladding material 

10

Rule language provides flexibility in experimental technique 
used to measure the ductile-to-brittle transition
The experimental technique used would be submitted to 
NRC for review and approval
Alternatively, DG-1262 could be used as an experimental 
technique already reviewed and approved by NRC
The experimental technique used in DG-1262 is ring 
compression testing
Other methods, such as three point bending, have been 
shown to yield comparable results in the measurement of 
the ductile-to-brittle transition, and could be pursued by 
applicants



“Acceptable experimental techniques” 
to measure ductile-to-brittle transition for 

the zirconium-alloy cladding material 

11

Ring Compression testing (RCT) and three point bend testing (3PBT) has been shown to 
yield comparable results in the measurement of the ductile-to-brittle transition.

“As some RCT curves are difficult to interpret, we also performed 3PBT. The curves are 
remarkably similar and the conclusions are the same (Fig. 23).” 

Page 23 of J.-C. Brachet, V. Vandenberghe-Maillot, L. Portier, D. Gilbon, A. Lesbros, N. Waeckel, and J.-P. Mardon, 
"Hydrogen Content, Preoxidation, and Cooling Scenario Effects on Post-Quench Microstructure and Mechanical 
Properties of Zircaloy-4 and M5® Alloys in LOCA Conditions,“  J. ASTM Intl., Vol. 5, No. 5 (2008). 

CEA also performed microhardness tests and very detailed imaging (EPMA analysis and 
SEM Fractography) to support that “brittle” as determined from both RCTs and 3PBTs is 
confirmed by these post-quench methods. They also performed these analyses on 
“ductile” material.

In their PowerPoint presentation material presented at the June 24-28, 2007 ASTM 
meeting, they conclude:

“Results of RCTs and 3PBTs at 135°C are consistent with each other.”



“Acceptable experimental techniques” 
to measure ductile-to-brittle transition for 

the zirconium-alloy cladding material 

12

Data presented in: J.-C. Brachet, V. Vandenberghe-Maillot, L. Portier, D. Gilbon, A. Lesbros, N. Waeckel, and J.-
P. Mardon, "Hydrogen Content, Preoxidation, and Cooling Scenario Effects on Post-Quench Microstructure and 
Mechanical Properties of Zircaloy-4 and M5® Alloys in LOCA Conditions,“  J. ASTM Intl., Vol. 5, No. 5 (2008). 

Cooling Scenario RCT 3PBT

DEZ 1 Slow Cool

0.73

0.15

1.16

DEZ 2 Slow Cool 1.57 0.15

10C/s 0.42 1.68

Data from Zr-4 material with ≈ 600 wppm, oxidized at 1200C, quenched from 800C

All results show brittle, or marginally ductile behavior.



“Acceptable experimental techniques” 
to measure ductile-to-brittle transition for 

the zirconium-alloy cladding material 

13

Data presented in: J.-C. Brachet, V. Vandenberghe-Maillot, L. Portier, D. Gilbon, A. Lesbros, N. Waeckel, and J.-P. Mardon, 
"Hydrogen Content, Pre Oxidation and Cooling Scenario Influences on Post-Quench Mechanical Properties of Zy-4 and M5® 
alloys in LOCA conditions – Relationship with the Post-Quench Microstructure," presented at the 15th ASTM Int. Symp. of 
Zirconium in the Nuclear Industry, June 24-28, 2007, Sunriver, Oregon, US



Schedule
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• Three draft guides are now in inter-office 
concurrence

• Draft guides will be issued for public comment at the 
same time as the proposed rule is issued for public 
comment

• Draft guides will then follow standard revision and 
review process 



Backup material
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“Acceptable experimental techniques” 
to measure ductile-to-brittle transition for 

the zirconium-alloy cladding material 

16

Use of Ring Compression Testing (RCT):
Like the program that defined LOCA acceptance criteria 
implemented in 1973, NRC’s test program used RCTs to 
assess the oxidation and temperature limits at which 
embrittlement occurs.  Staying close to the existing basis 
and emergency core cooling system computations was an 
important regulatory consideration.
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DG- 1261: Conducting Periodic Testing for 
Breakaway Oxidation Behavior

June 8, 2011

Michelle Flanagan
Division of Systems Analysis

Office of Nuclear Regulatory Research



Context  
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To ensure that the zirconium-alloy cladding material’s susceptibility to breakaway 
oxidation is beyond the realm of postulated LOCA core temperature excursions, the 
total accumulated time that the cladding is predicted to remain above a temperature 
at which the zirconium alloy has been shown to be susceptible to this phenomenon  
shall not be greater than a specified and acceptable limit which corresponds to the 
measured onset of breakaway oxidation for the zirconium-alloy cladding material 
based on an acceptable experimental technique.  The onset of breakaway 
oxidation shall be measured periodically on as-manufactured cladding material and 
any changes in the time to the onset of breakaway oxidation shall be reported at least 
annually as specified in § 50.4 or § 52.3 of this chapter, as applicable, and shall also 
be addressed in accordance with § 21.21 of this chapter.  

DG-1263

DG-1261

Relationship to rule language



Objective
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The objective of this regulatory guide is to enable 
performance-based rule language in 10 CFR 50.46c 
by providing a means of consistent, comparable 
data generation to establish, and periodically 
confirm, regulatory limits related to breakaway 
oxidation for zirconium-based alloys. 

Thereby:

(1) Simplifying the staff’s review process
(2) Reducing regulatory uncertainty, minimizing the 

costs associated with the implementation of the 
regulatory requirements proposed for 50.46c.

DG-1261



Objective
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Criteria for success:

(1) Through stakeholder interaction and public comment, it is 
determined that:
• the details and expectations of one acceptable method for 

measuring a zirconium-based alloy’s breakaway oxidation 
behavior are communicated effectively and completely

• using the test procedures produces repeatable measurements 
within a laboratory

• using the test procedures produces consistent measurements 
between laboratories

(2) Therefore: Differences in measured values of time to breakaway 
behavior are a reflection of allowable differences in material 
behavior, and not the result of differences in experimental protocol.

DG-1261



Development of

21

• Captures the experimental technique used in NRC’s 
LOCA research program

• Includes flexibility, where possible, to allow variation of 
equipment and procedures in use at other laboratories

• Draft of  the procedure published for comment in 
conjunction with the “Advance Notice of Proposed 
Rulemaking (ANPR)” in August 2009 

• The experimental procedure provided has been revised 
in consideration of the comments received in response 
to the ANPR.

DG-1261



Guidance
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Establish the onset of breakaway oxidation

• Use experimental procedure in Appendix A
• Test matrix defined which includes temperatures 

of interest and degree of replicate testing to 
characterize variability

• Provide experimental results as part of the 
documentation supporting the staff’s review and 
approval of the new fuel design 

DG-1261



Guidance
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Periodic Testing

• Use experimental procedure in Appendix A
• A reduced test matrix focuses on the temperature 

at which the minimum time to breakaway 
oxidation was measured and states that 5 repeat 
tests are sufficient if breakaway is not observed

• Demonstration that breakaway was not experienced 
can be linked to time of established analytical limit

DG-1261



Guidance
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• Reporting results

• Objective of periodic testing is to confirm that a 
cladding’s susceptibility to breakaway oxidation has 
not been altered.  

• Therefore, it is acceptable to report only changes in 
the time to the onset of breakaway oxidation.

• Results of periodic testing shall be provided within 
the annual reports “specified in § 50.4 or § 52.3 of 
this chapter, as applicable, and shall also be 
addressed in accordance with § 21.21 of this 
chapter”

DG-1261
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DG- 1262: Testing for Postquench Ductility

June 8, 2011

Michelle Flanagan
Division of Systems Analysis

Office of Nuclear Regulatory Research



Context
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Specified and acceptable analytical limits on peak cladding temperature and 
time at elevated temperature shall be established which correspond to the 
measured ductile-to-brittle transition for the zirconium-alloy cladding material based 
on an acceptable experimental technique. The calculated maximum fuel element 
temperature and time at elevated temperature shall not exceed the established 
analytical limits.

If the peak cladding temperature established to preserve cladding ductility is lower 
than the 2200º F limit specified in (d)(1)(i), then the lower temperature shall be used in 
place of the 2200º F limit.

DG-1263

DG-1262

Relationship to rule language



Objective
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To enable performance-based rule language in 10 
CFR 50.46c by providing a means of consistent, 
comparable data generation to establish regulatory 
limits on peak cladding temperature and time at 
elevated temperature that corresponds to the 
measured ductile-to-brittle transition for a specific 
zirconium-alloy cladding material.

Thereby:

(1) Simplifying the staff’s review process
(2) Reducing regulatory uncertainty, minimizing the 

costs associated with the implementation of the 
regulatory requirements proposed for 50.46c.

DG-1262



Objective
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Criteria for success:

(1) Through stakeholder interaction and public comment, it is 
determined that:
• the details and expectations of one acceptable method for 

measuring a zirconium-based alloy’s post quench ductility 
behavior are communicated effectively and completely

• using the test procedures produces repeatable measurements 
within a laboratory

• using the test procedures produces consistent measurements 
between laboratories

(2) Therefore: Differences in measured values are a reflection of 
differences in material behavior, and not a result of differences in 
experimental protocol.

DG-1262



Development of
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• Captures the experimental technique used in NRC’s 
LOCA research program

• Includes flexibility, where possible, to allow variation of 
equipment and procedures in use at other laboratories

• Draft of  the procedure published for comment in 
conjunction with the “Advance Notice of Proposed 
Rulemaking (ANPR)” in August 2009 

• The experimental procedure provided has been revised 
in consideration of the comments received in response 
to the ANPR.

DG-1262



Guidance
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DG-1262

• Use experimental technique to measure the ductile-to-
brittle transition for a Zr-based cladding alloy

• Can be used for generating data for any zirconium-
alloy cladding material

• Can be used for generating data at peak oxidation 
temperatures less than 1200°C

• Includes discussion of using the procedure for testing 
irradiated material
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DG- 1263: Establishing Analytical Limits for 
Zirconium-Based Alloy Cladding

June 8, 2011

Michelle Flanagan
Division of Systems Analysis

Office of Nuclear Regulatory Research



Objective
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To enable performance-based rule language in 10 
CFR 50.46c by providing a consistent means of 
using experimental data to establish regulatory 
limits related to cladding embrittlement and the 
breakaway behavior of zirconium-based alloys 
during LOCA conditions.

Thereby:

(1) Simplifying of the staff’s review process
(2) Reducing regulatory uncertainty, minimizing the 

costs associated with the implementation of the 
regulatory requirements proposed for 50.46c.

DG-1263



Objective
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(1) Establish an acceptable analytical limit for time at elevated 
temperature for the materials tested in NRC’s LOCA research program

(2) Provide Guidance on requirements for:

• New cladding alloys to demonstrate comparable performance with 
the established database and use the analytical limit provided in 
the guide

• New or existing cladding alloys to establish a zirconium-alloy-
specific limit other than the limit provided in the guide

• Establishing analytical limits at peak oxidation temperatures less 
than 1,204 °C (2,200 °F).

(3) Provide guidance on establishing an acceptable analytical limit to 
demonstrate that ECCS performance precludes the occurrence of 
breakaway oxidation

DG-1263



Objective
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Criteria for success:

(1) Through stakeholder interaction and public comment, it 
is determined that the expectations for establishing 
analytical limits on peak cladding temperature and time 
at elevated temperature under LOCA conditions are 
determined to be communicated effectively and 
completely

DG-1263



Guidance
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DG-1263

An acceptable analytical limit for time at elevated temperature for 
the materials tested in NRC’s LOCA research program:

(1) Based on the data from NRC’s LOCA research program 
(2) Applicable to Zry-2, Zry-4, ZIRLOTM, and M5
(3) PCT is related to limitations of experimental data
(4) Demonstrating that ECCS performance is such that local 

oxidation and peak cladding temperature are calculated below 
the analytical limits is acceptable to demonstrate compliance 
with 10 CFR 50.46c.



Guidance
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DG-1263
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DG-1263

Demonstrating comparable performance for new cladding alloys:

(1) Focus on confirm that the transition to brittle behavior does not take 
place at a lower equivalent cladding reacted (ECR) than the provided 
limit

(2) Methodology includes testing of as-received, prehydrided, and 
irradiated material

(3) Methodology uses the experimental procedure in DG-1262 to 
generate RCT data

(4) Experimental results submitted as part of the documentation 
supporting the NRC staff’s review and approval of the new fuel design

(5) Demonstrating that ECCS performance is such that local oxidation 
and peak cladding temperature are calculated below the analytical 
limit is acceptable to demonstrate compliance with 10 CFR 50.46c.
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Guidance
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DG-1263
Demonstrating comparable performance for new cladding alloys

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

As-received sample 
Pre-hydrided sample 
Irradiated sample 

Each symbol represents one 
oxidation sample, segmented 
into three rings for 3 RCT tests



Guidance
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DG-1263

Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200°F:

(1) Methodology is designed to characterize a cladding alloy’s 
embrittlement behavior through the entire spectrum of conditions 
expected during operation

(2) Methodology includes testing of as-received, prehydrided, and 
irradiated material

(3) Methodology uses the experimental procedure in DG-1262 to generate 
RCT data

(4) Experimental results submitted as part of the documentation supporting 
the NRC staff’s review and approval of the new fuel design

(5) Demonstrating that ECCS performance is such that local oxidation and 
peak cladding temperature are calculated below the analytical limit is 
acceptable to demonstrate compliance with 10 CFR 50.46c.



Guidance
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DG-1263
Establishing Analytical Limits for Breakaway Oxidation:

(1) Provide experimental results for testing for breakaway oxidation 
behavior

(2) Methodology uses the experimental procedure in DG-1261 to 
generate data

(3) Establish time limit for the total accumulated time that the cladding 
may remain above 650 °C as part of the documentation supporting 
the NRC staff’s review and approval of the new or existing fuel design

(4)Applicants may elect to establish the analytical limit for breakaway 
oxidation with conservatism relative to the measured minimum time 
(i.e., reduce the time) to the onset of breakaway oxidation

(5) Demonstrating that ECCS performance is such that the total 
accumulated time that the cladding is predicted to remain above a 
temperature at which the zirconium alloy has been shown to be 
susceptible to this phenomenon is not greater than the proposed limit 
is acceptable to demonstrate compliance with 10 CFR 50.46c.



Guidance
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DG-1263
Other topics covered:

(1) Qualification of Hydrogen Pickup Models
• Submit PIE data and a hydrogen update model as part of the 

documentation supporting the NRC staff’s review and approval of 
the new or existing fuel design

(2) Accounting for Uncertainty and Variability in Hydrogen Content
• Uncertainty should be quantified
• Allowable CP-ECR based on predicted peak circumferential 

average hydrogen content for the individual rod
(3) Application in the Rupture Region 

• define the cladding thickness as the cladding cross-sectional 
area divided by the cladding circumference, taken at a horizontal 
plane at the elevation of the rupture

• calculate two-sided oxidation using the CP correlation



Guidance
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DG-1263
Other topics covered:

(4) Accounting for Double-Sided Oxidation Due to the Fuel-Cladding 
Bond Layer 
• One acceptable approach would be to calculate two-sided local 

oxidation for fuel rods with a local (nodal) exposure beyond 
30 GWd/MTU

• A different threshold may be proposed by a licensee and 
provided as part of the documentation supporting the NRC staff’s 
review and approval of the new or existing fuel design

• A different threshold could be supported by metallographic 
images of bonding layers as a function of burnup

(5) Breakaway Oxidation Analytical Limits
• identify the limiting combination of break size, break location, and 

initial conditions and assumptions that maximize the total 
accumulated time

• Operator actions can be credited



Extended Example for DG-1263

• The following slides depict the extent of testing 
required for establishing an alloy specific limit or 
a limit at a lower temperature.

• The example assumes a EOL [H] content of 400 
wppm

• For illustration, the figures declare some points 
“brittle” or “ductile” only to show how the move to 
the next step is dictated by the previous 
measurements.

43
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DG-1263
Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200 °F

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

As-received sample 

Identify the transition ECR 
boundaries

Each symbol represents one 
oxidation sample, segmented 
into three rings for 3 RCT tests

Brittle

Ductile

Ductile

Ductile
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DG-1263
Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200 °F

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

As-received sample 
Each symbol represents three
oxidation samples, segmented 
into three rings each, for a total 
of 9 RCT tests at each 
oxidation level

Identify DTB transition
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DG-1263
Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200 °F

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

Pre-hydrided sample 
Each symbol represents one 
oxidation sample, segmented 
into three rings for 3 RCT tests

Identify the transition ECR 
boundaries

Brittle

Ductile
Brittle

Ductile
Brittle

Ductile
Brittle

Ductile
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DG-1263
Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200 °F

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

Pre-hydrided sample 
Each symbol represents three
oxidation samples, segmented 
into three rings each, for a total 
of 9 RCT tests at each 
oxidation level

Identify DTB transition
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DG-1263
Establishing Alloy-Specific Limits or Limits at a PCT Lower than 2,200 °F

an acceptable test matrix for a cladding material that is anticipated to have 
a maximum hydrogen content of 400-wppm hydrogen at end of life

Brittle

Ductile

Irradiated sample 

Each symbol represents one 
oxidation sample, segmented 
into three rings for 3 RCT tests



Industry LOCA Test Plans
and Results

Ken Yueh
Senior Project Manager
ACRS Subcommittee Meeting
June 8th, 2011
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Motivations for Industry LOCA Research Efforts

• Research data used as the basis for the LOCA rule were 
generated or applied in a conservative condition/manner
– Many plants do not operate near the limiting conditions
– Some phenomena have not been fully evaluated

• EPRI has sponsored several complementary test 
programs to fill some of the gaps
– To better understand fuel performance under more realistic 

conditions
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Presentation Outline

• Preliminary high temperature oxidation test results

• Inner diameter oxygen pickup (two-sided oxidation)
– Fuel pellet interaction
– Impact of limited ID oxygen source on PQD

• LOCA round robin test plans
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High Temperature Oxidation
Preliminary Results
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High Temperature Oxidation

• Motivation
– ANL data indicates ECR accumulated at lower temperatures 

is not as detrimental to ductility for Zircaloy-4
• Test goals

– Generate sufficient test 
data to propose 
alternative PQD criteria 
not tied to 1200°C

– Attempt to demonstrate 
ECR is not reduced to 
zero at hydrogen > 600 
ppm

– Determine feasibility of 
developing an 
embrittlement model
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High Temperature Oxidation
Preliminary 1050°C Test results

• A few additional tests planned to fill gaps (Summer 2011)
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High Temperature Oxidation Test Summary

• Higher embrittlement ECR at lower oxidation temperatures 
is clearly demonstrated
– The PCT of many plants and fuel will not reach 1200°C

• RCT based acceptance criteria is conservative
– Clad at PCT only a short time

Recommendation
• Test data indicates alternative acceptance criteria can be 

justified
– Family of embrittlement curves at different PCTs
– Interpolation of acceptance criteria between PCTs and 

application of pin specific PCT
– Use of model predictions should the phenomenon be 

successfully modeled
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ID Oxygen Pickup
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Two-sided Oxidation

• NRC announced the inclusion of two-sided oxidation away 
from the ballooned and burst region into rule
– NRC cited similar ID and OD alpha phase thickness in the 

IFA650.5 test, PCT 1050°C, to justify two-sided oxidation

Alternative Hypothesis
• The ID surface oxygen pickup does not occur at the same 

rate or to the same extent as OD surface since ID oxygen 
source may be limited
– Bonded fuel was suggested as a source of oxygen, but 

Limerick and Halden integral test results suggest it is limited
– Internal oxygen source may be limited to the pre-transient 

oxide
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Experimental Evidence

Absence of significant observed fuel-clad reaction in both 
Halden and ANL tests suggests oxygen transfer from bonded 
fuel is limited, and may be limited to the pre-transient oxide

Alpha layer (OD)

No Significant Alpha on ID

Pre-transient oxide

ANL Limerick Test, 50-60 GWD/MTU Typical Bonded Fuel Structure

NRC basis for two-
sided oxidation from 
Halden Report
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Fuel-Clad Interaction Test

• Halden IFA-650.5 test temperature profile approximately 
simulated
– Pre-oxidized clad to ~7 µm at 650°C, no fuel pellet
– Oxygen stabilized alpha similar to Halden test observed 

Result confirms a pre-transient ID oxide can supply oxygen to 
form an oxygen stabilized alpha layer as seen in IFA 650.5

Outer Diameter Inner Diameter
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Fuel-Clad Interaction Test

• Half of the test samples, independent of test contact 
pressure conditions, showed no pellet-clad reaction
• Minor localized pellet-clad reaction observed on some of 

the samples

Reaction layer is minor and not directly observed in 
irradiated LOCA integral tests and therefore limited 

oxygen transfer from the fuel
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Impact of Limited ID Oxygen Source on 
PQD
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Impact of Limited Oxygen Source on PQD 
Quantification of Impact on PQD – 1200°C

– Results within 
expectation
• Time to ductility loss 

for one-sided 
oxidation samples 
increased 
significantly with no 
pre-oxidation, 362 to 
~1800 seconds

• Difference 
decreases with 
increasing pre-
oxidation, ~400 vs. 
362 seconds at 20 
µm pre-oxidation
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ID Oxygen Pickup Summary

• Oxygen stabilized alpha phase cited in IFA-650.5 could be 
generated from a pre-transient oxide rather than from fuel
• Limited potential for pellet-clad reaction
• Impact of limited ID oxygen source on PQD is less than 

un-restricted two-sided oxidation up to 20 µm of oxide
• Pre-oxidation slightly improves clad PQD performance

Recommendation
• Test demonstrated clad embrittlement is much reduced 

with limited ID oxygen source
– Regulatory guidance should recognize this and allow for 

reduced impact under some conditions
• e.g., 50% if pre-transient oxide is less than 10 µm
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LOCA Round Robin
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LOCA Round Robin
Project Goals

• Identify and evaluate sources of variation
– Between laboratories (different procedures and methods)
– Other experimental

• Generate sufficient test data to support ASTM test 
procedures
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LOCA Round Robin Framework

• A minimum of five laboratory required
• All participating laboratories agreed to a set of high level 

requirements
– Key technical requirements consistent with ANL 

recommendation
– Common sets of tests using a common lot of material
– Laboratories are free to use their own procedures
– Basic data collection defined
– Data generated are to be shared amongst all participating 

members
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LOCA Round Robin
Test Matrix

Post Quench Ductility
– ANL-like temperature profile at 1200°C set point
– Determine embrittlement ECR, recommended ECR targets

Breakaway Oxidation
– ANL recommended temperature profile
– Determine breakaway oxidation at  800 and 1000°C to 

within 500 seconds

Hydrogen Content (ppm) Target CP ECR (%)
As-Built 16 18 20
200 10 12 14
400 4 6 8
600 3 5 7
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LOCA Round Robin
Labs and Test Equipment

Laboratory H Charging
Capability

Furnace Type RCT
Platform

Breakaway
Online Instr.

AEKI No Resistance Flat Yes (hydrogen)

AREVA (via CEA) Yes Direct resistance
GNF Yes Resistance None

KAERI Yes Radiant Flat Yes (weight)

Oakridge Yes Resistance

Studsvik* No Radiant None

Westinghouse Yes Resistance Flat None

• Seven laboratories joined the Round Robin

* May drop out of round robin because equipment moved into 
hot-cell
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LOCA Round Robin
Milestones and Schedule

Step Details Schedule
1 Identify laboratories and solicit participation Complete

2 Setup framework Complete

3 Secure test material Complete

4 Start test On-going
5 Complete test Summer 2011

6 Distribute data to participants and ASTM TBD

7 Review data with the NRC and ASTM TBD

8 Draft ASTM procedure TBD

9 ASTM and NRC review procedure TBD

10 Implement ASTM procedure TBD
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Together…Shaping the Future of Electricity



23© 2011 Electric Power Research Institute, Inc. All rights reserved.

Impact of Limited Oxygen Source on PQD
Test Setup

• Three zone horizontal furnace
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Impact of Limited Oxygen Source on PQD 
Results – 1200°C

Reduced impact on PQD from limited ID oxygen source Demonstrated

5 μm Pre-oxidation
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0 2 4 6 8
Displacement (mm)

10 μm Pre-oxidation

0 2 4 6 8
Displacement (mm)

• Open, two-
sided
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• ~22 % ECR
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Hope Creek License Renewal

ACRS Full Committee
June 8, 2011 

Presentation to the ACRS 
Subcommittee
November 3, 2010



2

Agenda

• Introduction – Paul Davison, Vice-President, Operations 
Support

• Topics of Interest
 Drywell Air Gap Drains – Jim Stavely
 Low Voltage Power Cables – John Hilditch

• Closing Comments – Paul Davison
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Hope Creek License Renewal
Topic of Interest:

Drywell Air Gap Drains

Jim Stavely
License Renewal Project



4

Containment – Drywell Shell

• Small reactor cavity leak
 Leak observed during 2009 and 2010 refueling outages

• Blocked drywell air gap drains
 Condition discovered during 2010 refueling outage
 Condition investigated further in Spring 2011

• Boroscope examinations
 No indication of drywell shell corrosion
 Drywell shell coating intact and in good condition
 No obstructions in drywell air gap
 No water accumulation at bottom of drywell air gap

• UT thickness measurements
 Approximately 350 thickness measurements in 2010 refueling outage
 All but one area greater than nominal thickness
 One area below nominal but above analyzed thickness & within 

construction tolerances
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Containment - Refueling

Reactor Cavity Seal Area

Reactor 
Pressure 

Vessel 
(RPV)

Spent Fuel Pool

Reactor Cavity Leakage 
(dark blue line)

Penetration Sleeves 

Torus Room

Reactor Cavity

Drywell

Torus

Vent Line

Drywell Air Gap 
Drain
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Drywell Air Gap Drain

Plug  
(typical of 4)

4” Drain 
Pipe
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Containment – Lower Drywell Area

J37      J24     J29

J13      J14     J19

Drywell Floor

Reactor Cavity Leakage

Instrumentation 
Lines

Drywell Air Gap Drain

Vent Line

Drywell Shell

Penetration Sleeves

Bottom of Drywell Air Gap

Drywell Air Gap

Approximate Location 
of Plug at Azimuth 0
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Drywell Air Gap at Azimuth 225º

Concrete 
Shield Wall

Bottom of 
Drywell Air 
Gap

Drywell Shell
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Bottom of Drywell Air Gap at Azimuth 225º

Concrete 
Shield Wall

Bottom of 
Drywell Air 
Gap

Drywell Shell
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Commitments

• Drainage capability will be established on or before June 30, 2015
• Prior to establishing drainage capability, the following will be 

performed each refueling outage:
 Boroscope examination of the bottom of the air gap for water 

accumulation or drywell shell corrosion
 Until the reactor cavity leakage is repaired, monitoring of the J13 

penetration area daily while the reactor cavity is flooded
 Walkdown of the Torus Room daily while the reactor cavity is 

flooded to detect leakage from penetration sleeves
 Ultrasonic thickness measurements

• Below the J13 penetration area (Elevations 86’-11” to 93’-0”)
• Full circumference between bottom of the air gap up to vent header 

penetrations (Elevations 86’-11” to 88’-0”) 
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Commitments (continued)

• After establishing drainage capability, the following will be 
performed:
 Monitor air gap drains daily while reactor cavity is flooded
 Until reactor cavity leakage is repaired:

• Monitor the J13 penetration area daily while the reactor cavity is 
flooded

• Perform daily walkdowns of the Torus Room while the reactor cavity 
is flooded to detect leakage from penetration sleeves

 Perform ultrasonic thickness measurements during the next three 
refueling outages to confirm no ongoing corrosion or to establish 
a corrosion rate 

• Adverse conditions will be documented and addressed in the 
Corrective Action Program
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Conclusion

• The drywell shell is in good condition 
• Until drainage capability from the bottom of the air gap is 

established, the drywell shell will be monitored using boroscope 
examinations and ultrasonic thickness measurements

• The small reactor cavity leak and the blocked drywell air gap 
drain lines are being managed effectively in the Corrective Action 
Program and in accordance with our license renewal 
commitments

• Drywell shell intended function will be maintained through the 
period of extended operation
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Hope Creek License Renewal
Topic of Interest:

Low Voltage Power Cables

John Hilditch
License Renewal Project
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• Eight (8) low voltage (480 volt) power cables were added to the E3 
Program

• Cables are 500 MCM, tri-plexed, unshielded, rated at 600 volts
• Cables are tested using the insulation resistance test which is the 

industry accepted test method
• Deterioration of insulation can be detected by trending insulation 

resistance measurements
• Results of 480 volt MCC post-maintenance insulation resistance 

tests show that the 480 volt power cables are in good condition

Hope Creek E3 Program
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Hope Creek License Renewal

The Hope Creek Aging Management Programs will ensure 
continued safe operation through the Period of Extended 
Operation

Presentation to the ACRS 
Subcommittee
November 3, 2010
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Safety Evaluation Report (SER)

June 8, 2011

Arthur Cunanan, Project Manager
Office of Nuclear Reactor Regulation

Advisory Committee on Reactor Safeguards (ACRS) 
License Renewal  Full Committee 

Hope Creek Generating Station (HCGS)
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Presentation Outline

• Overview of the SER

• Drywell Air Gap Drains

• Inaccessible Power Cables

• Conclusion
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Overview (SER)

• The final SER was issued March 9, 2011

• Telephone conference call related to the drywell 
air gap drains on May 9, 2011 

• ACRS Full Committee Meeting on May 12, 2011

• LRA supplement letter on May 19, 2011

• License Condition
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• Recent findings by the applicant:

– One air gap drain blocked 6 feet prior to 
reaching the drywell shell

– Boroscope examination unable to detect 
exit port of the drain

– Current configuration of the other three  
air gap drains unknown

• In order to ensure that the drywell air gap 
drains will be cleared and the drywell can 
perform its intended function, the staff will 
establish a license condition

• The applicant submitted a LRA supplement 
on May 19, 2011

• The LRA supplement revised the IWE 
program and commitments to verify the air 
gap drains are not degraded through 
boroscope and UT measurement 
examinations

SER Section 3 
Reactor Cavity Leakage 

(4) – 4” Air 
Gap Drains

Drain blocked at one location
Other three locations not 
known

Potential for
Trapped Water

Leakage Path

Instrumentation 
Lines

Drywell Shell

Drywell Floor

UT Exam. Area 
Min. Thickness=1.49”
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The license condition requires the applicant to:

• Establish drainage of the drywell air gap drains on or before June 30, 2015 

• Until drainage is established:

– Perform boroscope and UT examinations every outage

– Monitor penetration J13 for water leakage

– Perform walkdown of torus room to detect leakage

– Submit report to NRC after every outage

• After drainage is established:
– Submit report to NRC on air gap drain configuration

– Monitor penetration J13 for water leakage

– Perform walkdown of torus room to detect leakage

– Perform UT examination  for  the next three outages and submit report 
to NRC  after every outage

License Condition for 
Reactor Cavity Leakage
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Question Related to Testing of Low Voltage 
Power Cables
• Applicant revised its program to expand the scope of Inaccessible 

Medium Voltage Cables AMP to include low voltage power cables 
(480 V to 2kV)

• Selection of appropriate test method depends on:
– Cable characteristics

– Installation/location 

– Service voltage and environment

– Applicable aging mechanisms to be detected

• Hope Creek uses Tan  testing on in-scope medium voltage cables 
and insulation resistance testing on in-scope low voltage power 
cables 

• Hope Creek has no history of failures of in-scope inaccessible low  
and medium voltage power cables

Inaccessible Power 
Cables (SER 3.0.3.1.20)
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Conclusion
On the basis of its review, the staff 
determines that the requirements of 
10 CFR 54.29(a) have been met for the 
license renewal of Hope Creek Generating 
Station.
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Lower Drywell Area At J13 
Penetration Sleeve        
(DETAIL B)

Mark I Containment
During Refueling Operation

Reactor Cavity Seal Area     
(DETAIL A)

Reactor 
Pressure 
Vessel

Spent Fuel Pool

Leakage into the Air Gap

J13 Penetration Area 

Torus Room

Equipment Pool

Air Gap Drain 
Blocked
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Drywell / Reactor Cavity 
Seal Area

Bellows Seal

Reactor Cavity Liner

Normal Reactor 
Cavity Drain

Reactor Cavity Seal Rupture 
Drain

Drywell Head Flange 

Drywell Shell 

Seal Plate to RPV

Air Gap – Nominal 2”

DETAIL A

Seal Plate Assembly 

RPV CL 

Potential Leak Path 
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Lower Drywell Area 

Drywell Floor

Leakage Path

Instrumentation 
Lines

(4) – 4” Air Gap Drains

Potential for
Trapped Water

Drywell Shell

DETAIL B

J37      J24     J29

J13      J14     J19 
12” Dia. Penetrations

UT Examination 
Area 

Lowest Thickness – 1.49”

Drain blocked at one location

Other three locations not 
known



Options for Proceeding with Future Level 3 
Probabilistic Risk Assessment Activities

Dan Hudson, Project Manager
Office of Nuclear Regulatory Research

June 8, 2011



Agenda
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• Introduction
• Background
• Commission Tasking
• NRC Approach and Scoping Study
• Potential Future Uses for Level 3 PRAs
• Options for Proceeding with Future Level 3 

PRA Activities
• Staff’s Assessment and Recommendation



Presentation Objectives
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• To discuss the staff’s approach and options for 
proceeding with future Level 3 PRA activities.

• To answer questions and obtain feedback from ACRS 
members on the staff’s approach and developed options.

• To obtain ACRS support for the staff’s recommendation.



Schedule Overview
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February 2010 Commission Meeting
March 2010 Commission Tasking
November 2010 ACRS Subcommittee Meeting
March 2011 Regulatory Information Conference
April 11, 2011 Category 2 Public Meeting
May 11, 2011 ACRS Subcommittee Meeting
May 31, 2011 Task Force Briefing
June 1, 2011 EDO/DEDO Alignment Meeting
June 8, 2011 ACRS Full Committee Meeting
July 7, 2011 SECY Paper Due to Commission
July 28, 2011 Commission Meeting



Overall Vision
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To extract new and improved risk insights to 
enhance regulatory decision making and to help 
focus limited agency resources on issues most 
important to public health and safety by:

• Incorporating technical advances
• Expanding analysis scope
• Achieving analytical consistency



The Value of PRA
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A structured, analytical process that provides 
both qualitative insights and quantitative 
estimates of risk by answering three 
fundamental questions.

Risk
Triplet

Scenarios

Likelihood Consequences

1) What can go wrong?
2) How likely is it?
3) What are the consequences?



7

Factor Scoping Options for Commercial Nuclear Power Plant PRAs

Radiological sources
Reactor core(s)
Spent nuclear fuel (spent fuel pool and dry cask storage)
Other radioactive sources (e.g., fresh fuel and radiological wastes)

Population exposed to 
hazards

Onsite population
Offsite population

Initiating event hazard 
groups

Internal hazards
• Internal events (transients, loss-of-coolant accidents)
• Internal floods
• Internal fires
External hazards
• Seismic events
• Other site-specific external hazards (e.g., high winds, external flooding)

Plant operating states At-Power
Low-Power/Shutdown (LPSD)

End state/Level of risk 
characterization

Level 1 PRA: Initiating event to onset of core damage or safe state
Level 2 PRA: Initiating event to radioactive material release to environment
Level 3 PRA: Initiating event to offsite radiological consequences

Scope of Nuclear Power Plant PRAs



Historical Perspective

Prior NRC-sponsored studies estimating risk 
to the public from severe reactor accidents

• WASH-740 (March 1957)*
• WASH-1400 (October 1975)
• NUREG-1150 (December 1990)
• Present day

8

18 years
15 years

20 years

* Not a Level 3 PRA study.



Basis for New Site Level 3 PRA Initiative

• Technical advances since NUREG-1150
– Modifications to enhance nuclear power plant safety and security
– Improved understanding and modeling of severe accident 

phenomenology
– Advances in PRA technology

• Additional scope considerations

9
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Basis for New Site Level 3 PRA Initiative

Reactor Accident Risk
The NUREG-1150 scope 
is captured by green and 
yellow shaded regions.
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Basis for New Site Level 3 PRA Initiative

Nuclear Site Accident Risk
The NUREG-1150 scope is 
captured by the blue shaded 
region.



Commission Tasking

Staff requirements memorandum M100218
• Continue internal coordination efforts and engage external 

stakeholders in formulating a plan and scope for future actions.

• Provide the Commission with various options for proceeding which 
include costs and perspectives on future uses for Level 3 PRAs.
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Three-Phased Approach

Phase 1: Scoping Study

Phase 2: Selected Option for Proceeding*

Phase 3: Follow-on Activities*

13

* Phases 2 and 3 both require further Commission direction



Scoping Study Objectives
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• Identify potential future uses
• Develop options for proceeding

– Scope of the analysis
– PRA technology to be used
– Site selection considerations
– Resource estimates

• Determine feasibility
• Obtain external stakeholder views
• Identify staff’s recommendation



Scoping Study Activities
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• Internal Coordination Activities
– Workshops
– Coordination  and alignment meetings
– Briefings

• External Stakeholder Engagement Activities
– ACRS interactions
– Regulatory Information Conference (RIC) presentations
– Category 2 public meeting



Potential Future Uses for Level 3 PRAs
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• Confirm acceptability of NRC’s current use of PRA

• Verify/update regulatory requirements and guidance

• Support specific risk-informed regulatory applications

• Develop and pilot test PRA technology, standards, and 
guidance

• Prioritize generic issues and safety research programs

• Support PRA knowledge management and risk 
communication activities

• Support future risk-informed licensing of new and 
advanced reactor designs



Options for Proceeding
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Option 1: Maintain Status Quo – Continue Evolutionary 
Development of PRA Technology

Option 2: Conduct Focused Research to Address Identified 
Gaps in Existing PRA Technology Before Performing a Full-
Scope Comprehensive Site Level 3 PRA

Option 3: Full-Scope Comprehensive Site Level 3 PRA –
Operating Nuclear Power Plant



Option 1: Maintain Status Quo
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Potential Objectives
• Continue ongoing and planned research to develop and improve 

upon existing PRA technology on a resource-available basis.

Advantages
• Consistent with current fiscal climate by focusing limited available 

resources on existing mission-critical work.

Disadvantages
• Insights from a new full-scope comprehensive site Level 3 PRA 

would not be realized.
• Potentially inconsistent and more costly treatment of future issues 

by developing the necessary PRA technology on an ad-hoc basis.



Option 2: Research to Address Gaps
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Potential Objectives
• Ensure important technical gaps are closed before developing a new 

full-scope comprehensive site Level 3 PRA.

Scope (example research areas)
• Modeling of consequential (linked) multiple initiating events
• Modeling of multi-unit dependencies
• Post-core damage and external events human reliability analysis
• Spent fuel PRA technology
• Level 2 and Level 3 PRA uncertainty analysis



Option 2: Research to Address Gaps
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Advantages
• Acknowledges challenges associated with current budget climate while 

making progress.
• Focuses limited available resources on existing mission-critical work.
• Focuses additional resources already requested on needed research.
• Enhances PRA capability in specific technical areas.
• Enables better understanding of potential resource implications of 

related efforts before committing.

Disadvantages
• Insights from a full-scope comprehensive site Level 3 PRA would be 

delayed.
• May result in a duplication of scoping study effort.



Option 3: Full-Scope Site Level 3 PRA
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Potential Objectives
• Extract new and improved risk insights

• Enhance PRA capability, expertise, and documentation

• Demonstrate technical feasibility and evaluate realistic cost
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Option 3: Full-Scope Site Level 3 PRA
Proposed Level 3 PRA Scope



Option 3: Full-Scope Site Level 3 PRA
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PRA Technology
• Standardized Plant Analysis Risk (SPAR) Models

• Systems Analysis Programs for Hands-on Integrated Reliability 
Evaluations (SAPHIRE), Version 8

• MELCOR Severe Accident Analysis Code

• MELCOR Accident Consequence Code System, Version 2 
(MACCS2)



Option 3: Full-Scope Site Level 3 PRA
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Site Selection Considerations
• Multi-unit

• SPAR model capability

• Availability of MELCOR input decks

• National Fire Protection Association (NFPA) Standard 805 transition

• Site-specific external hazards

• Spent fuel pool storage configuration

• Independent Spent Fuel Storage Installations (ISFSIs)



Option 3: Full-Scope Site Level 3 PRA
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Advantages
• Provides near-term new and improved risk insights.
• Provides near-term enhanced PRA capability.
• Prevents a duplication of effort.

Disadvantages
• Resource-intensive.

Option 3: Full-Scope Site Level 3 PRA



27

A new and more comprehensive site Level 3 PRA 
would be beneficial.

Obtaining additional resources to support this 
initiative is unlikely.

Reallocating resources would be challenging due to:
• Existing mission-critical work assigned to a limited number 

of risk analysts
• Potential for work related to follow-up actions from the 

recent event in Japan

Staff’s Assessment
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Staff’s Recommendation

Option 2: Conduct Focused Research to 
Address Identified Gaps in Existing PRA 
Technology Before Performing a Full-
Scope Comprehensive Site Level 3 PRA



Project Manager
Dan Hudson, RES/DRA
Daniel.Hudson@nrc.gov

Work: 301-251-7919
Fax: 301-251-7424

Mail Stop: C4A07M

Technical Monitor
Marty Stutzke, RES/DRA
Martin.Stutzke@nrc.gov

Work: 301-251-7614
Fax: 301-251-7424

Mail Stop: C4A07M
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Contact Information
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mailto:Martin.Stutzke@nrc.gov?subject=RIC 2011: Comprehensive Site Level 3 PRA�


Acronyms and Abbreviations
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ACRS Advisory Committee on Reactor Safeguards
DC dry cask
DEDO Deputy Executive Director for Operations
DRA RES Division of Risk Analysis
EDO Executive Director for Operations
ISFSI independent spent fuel storage installation
LPSD low-power/shutdown
MACCS2 MELCOR Accident Consequence Code System, Version 2
NFPA National Fire Protection Association
NRC U.S. Nuclear Regulatory Commission
PRA probabilistic risk assessment
RES NRC Office of Nuclear Regulatory Research
RIC Regulatory Information Conference
SAPHIRE Systems Analysis Programs for Hands-on Integrated

Reliability Evaluations
SECY NRC Office of the Secretary of the Commission
SFP spent fuel pool
SPAR standardized plant analysis risk
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Purpose

1. To achieve comprehensive verification of 
compliance with 10 CFR 50.54(hh)(2)

2. To gather information on licensee 
programs in order to determine if:

a. Additional assessment is needed
b. The current inspection program should be 

enhanced, or
c. Further regulatory action is warranted.

2



Background

• Fukushima Daiichi Fuel Damage Event 
and the use of ad hoc mitigation highlight 
the potential significance of the mitigating 
strategies to non-security-related initiating 
events
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NRC Inspection Efforts

• Comprehensive Phase 1 Inspections 
2005 – 2006

• Comprehensive Phase 2 & 3 Inspections 
2008

• Integrated into ROP as part of triennial 
fire protection inspection
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30-Day Request

1. Is the equipment necessary to execute the 
mitigating strategies, as described in your 
submittals to the NRC, available and capable 
of performing its intended function?

2. Are the guidance and strategies implemented 
capable of being executed considering the 
current configuration of your facility and 
current staffing and skill levels of the staff?
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Basis

• Basis for the 30-day request is to verify the 
current compliance with 10 CFR 50.54(hh)(2)
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60-Day Request, Questions 1 - 3

1. Describe in detail the maintenance of equipment 
procured to support the strategies and guidance 
required by 10 CFR 50.54(hh)(2) in order to ensure 
that it is functional when needed.

2. Describe in detail the testing of equipment procured 
to support the strategies and guidance required by 
10 CFR 50.54(hh)(2) in order to ensure that it will 
function when needed.

3. Describe in detail the controls for assuring that the 
equipment is available when needed.
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60-Day Request, Questions 4 and 5

4. Describe in detail how configuration and guidance 
management is assured so that strategies remain 
feasible.

5. Describe in detail how you assure availability of off-
site support.
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Basis

• Basis for the 60-day request is to verify 
compliance regarding implementation 
and maintenance of the strategies
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Discussion

• B.5.b guidance contains limited detail on 
maintenance, training and control of 
equipment, training requirements, and 
validation of feasibility of strategies
– Phase 1 Guidance Document of 2/25/2005
– NEI 06-12, Revision 2, as endorsed
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Maintenance, Testing and Control 
of Equipment
“Equipment associated with these 
strategies will meet standard industry 
practices for procuring and maintaining 
commercial equipment.”
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Training

“Level of training on implementing 
procedures/guidance is expected to be 
consistent with SAMG-type actions….”
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Off-site Support

• B.5.b Phase 1 effort included verification 
and evaluation of memoranda of 
understanding, etc.
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Use of Information Obtained

• The 60-Day responses will be analyzed to 
determine if there is an adequately 
defined standard in use by the industry 
for these items.

• Information obtained will be included in 
the evaluation of the need for further 
regulatory action.
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Interaction with NTTF Efforts

• Bulletin 2011-01 is an independent NRR 
task to verify 50.54(hh)(2) compliance.

• Should any NTTF recommendations 
involve the subject matter for Bulletin 
2011-01, NRR’s intent is to evaluate the 
interaction and ensure that the resulting 
efforts are aligned and unified as 
appropriate.
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Inter-Office Coordination

• NRR Current Guidance on 50.54(hh)(2):
– Phase I Guidance Document of February 25, 2005
– NEI 06-12, Revision 2, as endorsed

• NRO Current Guidance on 50.54(hh)(2):
– NEI 06-12, Revision 3, as endorsed
– DC/COL-ISG-016 of June 9, 2010

• Any regulatory action will be coordinated with 
NRO to ensure technical consistency
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Questions?
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