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SUBJECT: MINUTES OF THE 575th MEETING OF THE ADVISORY 
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I certify that based on my review of the minutes from the 575th ACRS Full Committee 

meeting, and to the best of my knowledge and belief, I have observed no substantive errors or 

omissions in the record of this proceeding subject to the comments noted below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OFFICE ACRS ACRS:RSB/Sunsi 
NAME SMeador CSantos/sam 
DATE 10/ 14 /10 10/ 14 /10 

OFFICIAL RECORD COPY 
 
 



CERTIFIED     Date Certified:  10/14/2010 
 
 

TABLE OF CONTENTS 
MINUTES OF THE 575th ACRS MEETING 

 
SEPTEMBER 9-11, 2010 

 
 

 I. Opening Remarks by the ACRS Chairman

II.  

 (Open) 

Potential Approaches to Resolve Generic Safety Issue (GSI)-191, Assessment 
of Debris Accumulation on Pressurized Water Reactor Sump Performance

 

 
(Open) 

III. Amendment to the Design Control Document (DCD) for the Certified Advanced 
Boiling Water Reactor (ABWR) Design

 
 (Open/Closed) 

 IV. Long-Term Core Cooling Approach for the Economic Simplified Boiling Water 
Reactor (ESBWR) Design

 
 (Open/Closed) 

 V. License Application for the Mixed Oxide (MOX) Fuel Fabrication Facility and the 
Associated Safety Evaluation Report

 
 (Open/Closed) 

 VI. Proposed Interim Staff Guidance (ISG) DC/COL-ISG-13, "Assessing the 
Consequences of an Accidental Release of Radioactive Materials from Liquid 
Waste Tanks," and Proposed DC/COL-ISG-14, "Assessing Groundwater Flow 
and Transport of Accidental Radionuclide Releases"

 
 (Open) 

V. Executive Session
 

 (Open)  

  A. Reconciliation of ACRS Comments and Recommendations 
  B. Report on the Meeting of the Planning and Procedures Subcommittee Held 

on Wednesday September 8, 2010 
 

 
 

Appendices 
 

Appendix I – Federal Register Notice 
Appendix II – Meeting Schedule and Outline 

Appendix III – Attendance List 
Appendix IV – Future Agenda 

Appendix V – List of Meeting Handouts 
 



 
 
 During its 575th meeting, September 9-11, 2010, the Advisory Committee on Reactor 
Safeguards (ACRS) discussed several matters and completed the following reports and 
memoranda:  
 

 
REPORTS  

Reports to Gregory B. Jaczko, Chairman, NRC, from Said Abdel-Khalik, Chairman, ACRS:  
 

• Comments on SECY-10-0113, “Closure Options for Generic Safety Issue – 191, 
Assessment of Debris Accumulation in Pressurized Water Reactor Sump Performance,” 
dated September 17, 2010  

 
• Report on the Safety Aspects of the South Texas Project Nuclear Operating Company 

Application to Amend the Certified U.S. ABWR Design to Incorporate the Aircraft Impact 
Assessment Rule, dated September 20, 2010  

 
• Long-Term Core Cooling for the Economic and Simplified Boiling Water Reactor 

(ESBWR), dated September 22, 2010  
 

• License Application for the Mixed Oxide Fuel Fabrication Facility and the  
 

• Associated Safety Evaluation Report, dated September 27, 2010  
 

 
MEMORANDA  

Memoranda to R. W. Borchardt, Executive Director for Operations, NRC, from Edwin M. 
Hackett, Executive Director, ACRS:  
 

• Draft Final Interim Staff Guidance (ISG-23), “Application of ASTM Standard Practice 
C1671-07 when Performing Technical Reviews of Spent Fuel Storage and 
Transportation Packaging Licensing Actions,” dated September 10, 2010 

 
• Draft Final Revision to 10 CFR 50.55a, “Codes and Standards,” dated September 10, 

2010  
 

• Proposed Revisions to Regulatory Guide 7.4 (DG-7008), “Leakage Tests on Packages 
for Shipment of Radioactive Materials,” dated September 10, 2010  

 
• Proposed Revisions to Regulatory Guides 8.39 (DG-8048), “Release of Patients 

Administered Radioactive Materials,” and 8.23 (DG-8052), “Radiation Safety Surveys at 
Medical Institutions,” dated September 10, 2010  

 
 



 
MINUTES OF THE 575th MEETING OF THE 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
 

ROCKVILLE, MARYLAND 
 
 
The 575th meeting of the Advisory Committee on Reactor Safeguards (ACRS) was held in 
Conference Room 2B1, Two White Flint North Building, Rockville, Maryland, on September 9-
11, 2010.  Notice of this meeting was published in the Federal Register on August 20, 2010 
(72 FR 51500-51501) (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, Dr. Michael 
Corradini, Dr. Dana A. Powers, Mr. Harold Ray, Dr. Michael Ryan, and Dr. William Shack.  Mr. 
Charles Brown and Mr. John Sieber did not attend this meeting.  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. Bonaca 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.   



 
II. Potential Approaches to Resolve Generic Safety Issue (GSI)-191, Assessment of Debris 
 
 

Accumulation on Pressurized Water Reactor Sump Performance 

[Note:  Mr. Weidong Wang was the Designated Federal Official for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff and the Nuclear Energy Institute (NEI) 
to discuss the response to a Staff Requirements Memorandum (SRM), dated May 17, 2010, that 
required submission of a Notation Vote policy paper on approaches to close Generic Safety 
Issue (GSI)-191, “Assessment of Debris Accumulation on Pressurized Water Reactor (PWR) 
Sump Performance.” The staff presented the three options described in SECY-10-0113. From 
these three options, the staff recommended Options 1b and Option 2. Option 1b is risk-informed 
in the sense that it would set a near-term schedule for the smaller and more likely loss-of-
coolant-accidents (LOCAs) and a longer-term schedule for the larger and less likely LOCAs. 
Option 2 deals with developing additional risk-informed guidance for GSI-191 based on either 
extending the guidance in Section 6 of NEI 04-07 and the corresponding Safety Evaluation 
(Option 2a), or the proposed 10 CFR 50.46(a) rule, if the rule is promulgated (Option 2b).  
After the staff’s presentation, NEI discussed industry’s views. The industry recommends Options 
2 and Option 3 in combination with Option 1b with an emphasis on Option 3. Option 3 uses 
General Design Criterion (GDC)-4, “Environmental and Dynamic Effects Design Bases,” to 
exclude debris generation during LOCAs for piping qualified for leak-before-break. The industry 
believes that the application of GDC-4 to GSI-191 provides means to address unlikely breaks in 
a manner that is risk-informed and complies with regulatory requirements. This option would 
allow some plants to recover operational margins. In addition, guidance for GDC-4 is currently 
available to enable quick staff review and closure of GSI-191.  
 
The Committee issued a report to the NRC Chairman on this matter, dated September 17, 
2010, concluding that Option 1 and Option 2 are both acceptable, provided that a reasonable 
schedule for reaching resolution is adopted. The Committee also recommended that Option 3 
not be considered further. ACRS member, Dr. Sanjoy Banerjee, subsequently represented 
ACRS in a Commission briefing on GSI-191 on September 29, 2010. This briefing included 
NRC staff and external stakeholders in addition to ACRS. 
 
III.  

 

Amendment to the Design Control Document (DCD) for the Certified Advanced Boiling 
Water Reactor (ABWR) Design 

[Note:  Ms. Maitri Banerjee was the Designated Federal Office for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff, South Texas Project Nuclear 
Operating Company (STPNOC) and its supporting contractors to review the staff’s Safety 
Evaluation Report (SER) related to the STPNOC application to amend the certified U.S. 
Advanced Boiling Water Reactor (ABWR) design. The purpose of the amendment is to address 
the requirements of the Aircraft Impact Assessment (AIA) Rule specified in 10 CFR 50.150. The 
ABWR Subcommittee held a meeting on August 18, 2010, to review the application, the AIA  



 
performed by STPNOC, the staff’s SER, and the AIA inspection report. The AIA was made 
available to the ACRS by STPNOC for review prior to our ABWR Subcommittee meeting. The 
STPNOC presentation described details of the AIA. The staff’s presentation focused on the AIA 
inspection. The objective of this inspection is to verify that, with reduced use of operator action, 
the design can withstand the effects of a large commercial aircraft impact. The staff verified that 
the AIA was complete and evaluated any deviations from the approach described in DG-1176 
(Guidance for the Assessment of Beyond-Design-Basis Aircraft Impacts). Based on this 
inspection, the staff issued a Notice of Violation that STPNOC failed to use realistic analyses, 
and did not fully identify and incorporate some features and functional capabilities into the 
design.  
 
The Committee issued a report to the NRC Chairman on this matter, dated September 20, 
2010, with several recommendations. In this report the Committee concluded that the 
application to amend the ABWR design certification rule and the staff’s SER are acceptable 
subject to satisfactory closure of issues related to the Notice of Violation in the staff’s inspection 
report and the Committee’s recommendation related to the environmental qualification of the 
Alternate Feedwater Injection (AFI) system instrument rack. 
 
IV. 

 

Long-Term Core Cooling Approach for the Economic Simplified Boiling Water Reactor 
(ESBWR) Design 

[Note:  Mr. Christopher Brown was the Designated Federal Official for this portion of the 
meeting.] 
 
The Committee met with representatives of the NRC staff and GE - Hitachi Nuclear Energy 
(GEH) to discuss how the staff and GEH have addressed the adequacy of the design basis 
long-term core cooling approach for the ESBWR. An SRM dated May 8, 2008, states that 
“….the ACRS should advise the staff and Commission on the adequacy of the design basis 
long-term core cooling approach for each new reactor design based, as appropriate, on either 
its review of the design certification or the first license application referencing the reactor 
design.” The safety-related core cooling is provided by the Gravity-Driven Cooling System 
(GDCS) injection lines and the Passive Containment Cooling System (PCCS). The non-safety 
related systems that can provide core cooling are the Fuel and Auxiliary Pools Cooling System 
(FAPCS) and the Reactor Water Cleanup/Shutdown Cooling (RWCU/SDC) system. The GEH 
presentation also described the potential sources of debris generated during a blowdown, its 
transport to the suction strainers, and its transport to the reactor vessel. The NRC staff 
evaluated the analysis of the long-term response of the ESBWR containment to a limiting 
design basis accident performed by GEH using their TRACG computer model. The staff 
performed confirmatory calculations using the MELCOR computer model. The models 
evaluated the passive system response for 3 days and active and passive systems response 
from 3 to 30 days after a main steam line break (MSLB). Both models showed that the predicted 
peak containment pressure in the ESBWR remains below the design limit. Therefore, the 
ESBWR design-basis MSLB containment long-term pressure response is below the 
containment design pressure and long-term core cooling has been demonstrated.  
 
The Committee issued a report to the NRC Chairman on this matter, dated September 22, 
2010, concurring with the staff’s assessment that the regulatory requirements for long-term core 
cooling for design basis conditions have been adequately met for the ESBWR design. 



 
V. 

 

License Application for the Mixed Oxide (MOX) Fuel Fabrication Facility and the 
Associated Safety Evaluation Report 

[Note:  Mr. Neil Coleman was the Designated Federal Official for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff and Mixed Oxide (MOX) Services to 
discuss the license application to possess and use radioactive material at the MOX Fuel 
Fabrication Facility, and to review the staff’s draft safety evaluation report (SER). 
Representatives from MOX Services provided an overview of the MOX facility, focusing on 
issues raised earlier by the ACRS during their review of the Construction Authorization Request. 
Key topics included the applicants overall safety approach to address potential “red oil” 
explosions; their safety strategy to minimize the threat of Hydroxylamine Nitrate (HAN) 
explosions; their approach to long-term interruption of radioactive waste transfer to storage 
facilities; and their strategy to address fire in moderation-controlled spaces or spaces where the 
use of water to suppress fires may initiate criticality.  
 
The NRC staff presented an overview of their technical review, and provided examples using a 
vertical slice selection to address significant areas such as “red oil” and criticality accidents. In 
conclusion, the staff found that the license application met the requirements of 10 CFR Part 70, 
as documented in their SER. The license itself will not be granted until all principal systems, 
structures, and components (PSSCs) are verified as complete and found to be consistent with 
the license application. 
 
The Committee issued a report to the NRC Chairman on this matter, dated September 27, 
2010, concluding that the Mixed Oxide Fuel Fabrication Facility can be constructed, operated, 
and maintained with no undue risk to the public health and safety. The Committee also 
recommended that the SER be issued. 
 
VI. 

 

Proposed Interim Staff Guidance (ISG) DC/COL-ISG-13, "Assessing the Consequences 
of an Accidental Release of Radioactive Materials from Liquid Waste Tanks," and 
Proposed DC/COL-ISG-14, "Assessing Groundwater Flow and Transport of Accidental 
Radionuclide Releases" 

[Note:  Mr. Derek Widmayer was the Designated Federal Official for this portion of the meeting.] 
 
The Committee met with representatives of the NRC staff to discuss comments submitted by 
NEI on two proposed Interim Staff Guidance (ISG) documents. The two documents are Draft 
DC/COL-ISG-013, “Assessing the Consequences of an Accidental Release of Radioactive 
Materials from Liquid Waste Tanks for Combined License Applications,” and Draft DC/COL-ISG-
014, “Assessing Groundwater Flow and Transport of Accidental Radionuclide Releases.” The 
two ISGs address inconsistencies and lack of guidance in several sections of the Standard 
Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants (NUREG-
0800). The ISGs apply to an acute, accidental discharge from a liquid tank. One of the primary 
purposes of the analyses described in these ISGs is to establish technical specifications for the 
amount and concentrations of radioactive liquids that can be stored in tanks that are susceptible 
to accidents at the plant site.  This was an information briefing. No Committee action was 
necessary. The Committee plans to review the draft final revisions of these two ISGs after the 
resolution of the NEI comments. 



 
VI. 
 

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 

• During the 574th ACRS meeting, July 14-16, 2010, the Committee considered the EDO's 
response of May 25, 2010, to comments and recommendations included in the February 
18, 2010, ACRS report on Draft Final Regulatory Guide 1.217, “Guidance for the 
Assessment of Beyond Design-Basis Aircraft Impacts.” The Committee considered a 
response letter back to the staff during its September 9-11, 2010, meeting. The 
Committee decided not to issue a response letter to the staff and that it was satisfied 
with the EDO's response.  

 
• The Committee considered the EDO's response of July 23, 2010, to comments and 

recommendations included in the June 24, 2010, ACRS letter on Draft Regulatory Guide 
1.216, “Containment Integrity Evaluation for Internal Pressure Loadings Above Design-
Basis Pressure.” The Committee decided that it was satisfied with the EDO's response.  

 
• The Committee considered the EDO's response of August 25, 2010, to comments and 

recommendations included in the July 29, 2010, ACRS letter on Draft Final Regulatory 
Guide 3.74, “Guidance for Fuel Cycle Facility Change Processes.” The Committee 
decided that it was satisfied with the EDO's response.  

 
• The Committee considered the EDO's response of July 23, 2010, to comments and 

recommendations included in the June 16, 2010, ACRS letter on the Response to the 
April 16, 2010, EDO Letter Regarding Draft Final NUREG-1520, Revision 1, “Standard 
Review Plan for Review of a License Application for a Fuel Cycle Facility.” The 
Committee decided that it was satisfied with the EDO's response. 

 
• The Committee considered the EDO's response of August 25, 2010, to comments and 

recommendations included in the July 27, 2010, ACRS report on risk-informed 
regulatory guidance for new reactors. The Committee decided that it was satisfied with 
the EDO's response.  

 
• The Committee considered the EDO's response of January 27, 2010, to comments and 

recommendations included in the December 15, 2009, ACRS report on Draft Final 
Regulatory Guide 1.205, Revision 1, “Risk-Informed, Performance-Based Fire Protection 
for Existing Light-Water Nuclear Power Plants,” and Draft Final Standard Review Plan 
Section 9.5.1.2, “Risk-Informed, Performance-Based Fire Protection Program.” 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 the ACRS members through December 2010 was 
discussed and the objectives were to:  

 
• 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 

 

 

Rules, Regulatory Guides, Interim Staff Guidances 

a) 
 

Draft Final Rule 

The staff plans to issue the following Draft Final rule and would like to know 
whether the Committee wants to it prior to being issued final.  

• 10 CFR 50.55a, "Codes and Standards"  
 
The Nuclear Regulatory Commission (NRC) is amending its regulations 
to incorporate by reference the latest revisions of two previously 
incorporated regulatory guides (RGs) approving new and revised Code 
Cases published by the American Society of Mechanical Engineers 
(ASME). The RGs which are incorporated by reference are RG 1.84, 
“Design, Fabrication, and Materials Code Case Acceptability, ASME 
Section III,” Revision 35, and RG 1.147, “Inservice Inspection Code 
Case Acceptability, ASME Section XI, Division 1,” Revision 16.  This 
action allows nuclear power plant licensees, and applicants for standard 
design certifications, standard design approvals, and manufacturing 
licenses under the regulations that govern license certifications, and 
approves the nuclear power plants to use the Code Cases listed in 
these RGs as alternatives to requirements in the ASME Boiler and 
Pressure Vessel (BPV) Code regarding the construction and inservice 
inspection (ISI) of nuclear power plant components.  

Based on his review Dr. Shack recommends that the Committee not review this 
draft final rule.  

 
b) 
 

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 these Guides prior to 
being issued final.  

 
Draft Final Regulatory Guide 1.50, “Control of the Preheat Temperature for Welding of Low-
Alloy Steel”  
 
The proposed Revision 1 to Regulatory Guide 1.50 was issued as DG-1222 for public comment 
on July 6, 2009. The public comment period closed on October 1, 2009. Comments were 
received and appropriate changes were made as a result of those comments. The changes 



from the draft guide to the draft final Regulatory Guide includes the following: revision of the 
Regulatory Position section to clarify the ASME Code material designations (“P” nos.) that 
define the low-alloy steels addressed by the guide; Regulatory Position C.1 was revised to 
clarify the minimum preheat and maximum interpass temperatures to be used during procedure 
qualification; Regulatory Position C.4 was revised to clarify that weld soundness must be 
demonstrated by meeting ASME Code, Section III acceptance criteria; and other minor 
clarifications and editorial changes were made.  
 
Based on his review Dr. Armijo recommends that the Committee review the draft final revision to 
this Guide.  

• Draft Final Regulatory Guide 1.44, “Control of the Processing and Use 
of Stainless Steel”  
 
The proposed Revision 1 to Regulatory Guide 1.44 was issued as DG-
1224 for public comment on July 6, 2009.  The public comment period 
closed on October 1, 2009.  Comments were received and appropriate 
changes were made as a result of those comments. The changes from 
the draft guide to the draft final Regulatory Guide includes wording to 
Regulatory Position C.6 to clarify some specific controls that may be 
used to prevent sensitization and other minor clarifications and editorial 
changes.  

Based on his review Dr. Armijo recommends that the Committee review the 
draft final revision to this Guide.  

• Draft Final Regulatory Guides 1.34, “Control of Electroslag Weld 
Properties”  
 
The proposed Revision 1 to Regulatory Guide 1.34 was issued as DG-
1223 for public comment on July 6, 2009. The public comment period 
closed on October 1, 2009.  Comments were received and appropriate 
changes were made as a result of those comments. The changes from 
the draft guide to the draft final Regulatory Guide includes clarification 
that the electroslag welding process for purposes of cladding is not 
addressed by in this Regulatory Guide, clarification that the Regulatory 
Position C.5 are not required by Regulatory Positions C.3 or C.4, and 
minor editorial changes.  

Based on his review Dr. Armijo recommends that the Committee review the 
draft final revision to this Guide.  

• Draft Final Regulatory Guide 1.43, “Control of Stainless Steel Weld 
Cladding of Low-Alloy Steel Components” 
 
The proposed Revision 1 to Regulatory Guide 1.43 was issued as DG-
1221 for public comment on July 6, 2009. The public comment period 
closed on October 1, 2009.  Comments were received and appropriate 
changes were made as a result of those comments. The changes from 
the draft guide to the draft final Regulatory Guide includes changes to 



reflect the current American Society of Mechanical Engineers (ASME) 
designations, specifying that Class 1 and 2 vessels and components 
should comply with Section III and Section IX of the ASME Code, 
Regulatory Position C.2 was revised to allow review over the polished 
surface of a specimen, and other minor clarifications and editorial 
changes.  

Based on his review Dr. Armijo recommends that the Committee review the 
draft final revision to this Guide.  

• Regulatory Guide 1.115, "Protection Against Turbine Missiles"  
 
The proposed Revision 2 to Regulatory Guide 1.115 was issued as DG-
1217 for public comment on November 2, 2009. The public comment 
period closed on December 22, 2009. Comments were received and 
appropriate changes were made as a result of those comments. 
Regulatory Guide 1.115 provides guidance related to protecting safety-
related structures, systems, and components against missiles resulting 
from turbine failure by the appropriate orientation and placement of the 
turbine-generator set, the management of the probability of turbine 
missile generation, and the use of missile barriers. The proposed 
Revision 2 to Regulatory Guide 1.115 now includes high trajectory 
missiles with the previously discussed low trajectory missiles. “High-
trajectory” missiles are those ejected upward through the turbine casing 
which may cause damage if the falling missile strikes an essential 
system.  “Low-trajectory” or “direct” missiles are those missiles ejected 
from the turbine casing directly toward an essential system.  

Based on his review Mr. Stetkar recommends that the Committee review the 
draft final revision to this Guide.  
 
c) 
 

Proposed Regulatory Guides 

The staff plans to issue the following Proposed Regulatory Guides for public 
comment and would like to know whether the Committee wants to review these 
Guides prior to being issued for public comment. 

• Draft Regulatory Guide, DG-8048, “Release of Patients Administered 
Radioactive Materials”  
 
DG-8048 is a proposed Revision 1 of Regulatory Guide 8.39, dated 
April 1997.  DG-8048 addresses acceptable procedures to authorize the 
release of patients administered with radioactive materials by endorsing 
NUREG 1556, Volume 9, “Consolidated Guidance about Material 
Licenses: Program-Specific Guidance about Medical Use Licenses,” as 
a process that the NRC staff finds acceptable for meeting the regulatory 
requirements.  

Based on his review Dr. Ryan recommends that the Committee refer this 
Regulatory Guide to the Advisory Committee on the Medical Use of Isotopes 



(ACMUI).   

• Draft Regulatory Guide, DG-8052, “Radiation Safety Surveys at Medical 
Institutions” 
 
DG-8052 is a proposed Revision 2 of Regulatory Guide 8.23, dated 
January 1981.  DG-8052 addresses acceptable procedures for medical 
use area surveys by endorsing NUREG 1556, Volume 9, as a process 
that the NRC staff finds acceptable for meeting the regulatory 
requirements.  

Based on his review Dr. Ryan recommends that the Committee refer this 
Regulatory Guide to the Advisory Committee on the Medical Use of Isotopes 
(ACMUI).   

 
Draft Regulatory Guide, DG-7008, “Leakage Tests on Packages for Shipment of Radioactive 
Materials” 
 
DG-7008 is a proposed Revision 1 of Regulatory Guide 7.4, dated April 1975. Regulatory Guide 
7.4 was originally to endorse the guidance in the American National Standards Institute (ANSI) 
Standard N14.5-1975, “Leakage Tests on Packages for Shipment of Radioactive Materials,” 
issued June 1975, as an acceptable method for complying with the then current version of 10 
CFR Part 71, “Packaging and Transportation of Radioactive Material.”  Since that time the U.S. 
Nuclear Regulatory Commission (NRC) has revised 10 CFR Part 71 a number of times and the 
ANSI N14.5 Standard has been revised twice with no change in the regulatory guide. DG-7008 
is a proposed revision to endorse ANSI N14.5- 1997, “Radioactive Materials - Leakage Tests on 
Packages for Shipment,” issued 1997 as a process that the NRC staff considers acceptable for 
meeting the current regulatory requirements.  
 
Based on his review of this Proposed Regulatory Guide, Dr. Ryan recommends that the 
Committee review the draft final version of this Guide after reconciliation of public comments.  

 
d) 
 

Final Interim Staff Guidance 

The staff issued the following interim Staff Guidance (ISG) as final and would 
like to know whether the Committee wants to review this Guidance. 

• Interim Staff Guidance Document 23, (ISG-23), "Application of ASTM 
Standard Practice C1671-07 When Performing Technical Reviews of 
Spent Fuel Storage and Transportation Packaging Licensing Actions"  
 
The proposed guidance in ISG-23 clarifies how ASTM C1671-07, 
“Qualification and Acceptance of Boron Based Metallic Neutron 
Absorbers for Nuclear Criticality Control for Dry Cask Storage Systems 
and Transportation Packaging” can be applied to the review of 
qualification and acceptance programs for neutron absorbing materials 
intended for use in spent fuel canisters.  

Based on his review Dr. Ryan recommends that the Committee not review this 
ISG. 



 
 

 
Reports from the Naval Nuclear Propulsion Program 

In a letter dated July 12, 2010, Admiral K.H. Donald provided the ACRS with the following 
reports regarding the Naval Nuclear Propulsion Program: 
 

• The United States Naval Nuclear Propulsion Program 
• Occupational Radiation Exposure from US Naval Nuclear Plants and their Support 

Facilities 
• Environmental Monitoring and Disposal of Radioactive Wastes from US Naval Nuclear-

Powered Ships and their Support Facilities 
• Occupational Radiation Exposure from Naval Reactors’ Department of Energy Facilities 

 
These reports are issued annually and made publicly available to show (a) that naval nuclear-
powered ships and their support facilities have had no radiological impact on public health or the 
environment; (b) no program personnel exceeded Federal radiation exposure limits; and (c) the 
average occupational radiation exposure was much less than the yearly background exposure 
received by the average U.S. citizen.   
 
The Subcommittee recommends that any member who would like to review these reports see 
Tanny Santos.   
 

 
Delays in Travel Reimbursements 

The Office of the Chief Financial Officer (OCFO) will convert the agency’s financial systems to 
Financial Accounting and Integrated Management System (FAIMIS) on October 1, 2010.  As a 
result, all travelers may experience slight delays in travel voucher reimbursements.  OCFO has 
advised that they will be temporarily unable to process reimbursements between September 27, 
and October 11, 2010.  During this timeframe, Rachel Boyer will be able to process vouchers 
and submit them for review/approval as per normal guidelines, and OCFO will be able to 
review/approve, however, they will not be able to issue payments on any approved vouchers.  
Payments for vouchers processed during this timeframe will be issued on October 12, 2010. 
 

 
Status of Selection of New Members 

The Commission approved the appointment of Dr. Joy Rempe to the ACRS.  Dr. Rempe will be 
attending ACRS meetings as an invited expert until the appointment process is completed.  The 
Commission also approved the ACRS request to solicit additional candidates prior to selecting 
additional members.  On August 23, 2010, a draft Federal Register Notice (FRN) was sent to 
the Members requesting comments on the desired area(s) of expertise for the solicitation.   
 

 
Topics for November Meeting with Commission 

The next meeting with the Commission is scheduled for November 5, 2010.  The topics for 
consideration at the Commission meeting are as follows:  
 

a) Overview (Abdel-Khalik) 
b) Closure of Design Acceptance Criteria for New Reactors (Bley) 
c) Risk-informed Regulatory Guidance for New Reactors (Stetkar) 



d) Certification of the ESBWR Design (Corradini) 
e) Risk-informed Changes to Loss-of-Coolant Accident Technical 

 Requirements (10 CFR 50.46a) (Shack) 
f) Amendment to the ABWR DCD (Abdel-Khalik) 
g) MOX Fuel Fabrication Facility (Powers) 
h) DI&C ISG-6, "Licensing Process" (Brown) 
i) GSI-191 (Banerjee) 

  
The Commission is considering modifying the format of this meeting such that the majority of 
the meeting is devoted to Closure of DAC.   The Commission is also considering allowing NRO 
staff to make a formal presentation on DAC during this meeting.   
 

 
GSI-191 Commission Paper and Briefing 

On June 10, 2010, the Chairman and the Executive Director meet with Chairman Jaczko to 
discuss the forthcoming Commission Paper on GSI-191 and the need for Committee review.  
SECY-10-0113, Closure Options for Generic Safety Issue -191, Assessment of Debris 
Accumulation on Pressurized Water Reactor Sump Performance, was issued on August 26, 
2010.  Copies were emailed to Members on Monday August 30, 2010.   
 
A Thermal Hydraulic Phenomena Subcommittee meeting is scheduled for Tuesday, September 
7, 2010, to discuss this Commission Paper with NRC staff.  A full Committee briefing on this 
topic is scheduled for September 9, 2010.  The Committee letter should be issued by 
September 17, 2010, to support the Commission meeting scheduled for September 29, 2010.  
Dr. Banerjee will present the Committee’s views on this topic at the Commission meeting. 
 
The Subcommittee recommends that the Committee and ACRS staff make every effort to issue 
this letter by September 17, 2010.  The Subcommittee also recommends that the Committee 
approve the slides to be presented by Dr. Banerjee during the September 29, 2010 Commission 
meeting.    
 

 
Response to ACRS Letter on Closure of Design Acceptance Criteria 

On August 9, 2010, the ACRS issued a letter to Chairman Jaczko on the Closure of Design 
Acceptance Criteria (DAC) for New Reactors.  The letter expressed the Committee’s concern 
that “With so many DACs positioned to pass through the COL stage in current applications, we 
have a growing concern that our long-held expectations may not be met.  We are following the 
work of the staff’s Task Working Group on DAC closure to monitor their progress in developing 
effective inspection procedures.” 
 
Soon after receipt of this letter, NRO initiated discussions with ACRS staff on how to proceed 
with the Committee that would result in a mutually acceptable outcome.  To start the dialogue, a 
conference call was held with an NRO manager, ACRS staff, and one of the Committee 
members on July 23, 2010.  Subsequently, an informal meeting is scheduled on September 7, 
2010, between NRO management and several ACRS members.  The purpose of this meeting is 
to engage in a detailed discussion on the members’ specific concerns in relation to DAC.  To 
help with this discussion, the NRO staff suggested specific DAC that could be used for the 
discussion.  NRO said that they would come ready with staff experts to discuss the DAC in 
order to come away with a path forward so that NRO can work with industry on this issue. 



 

 

Staff Requirements Memorandum for SECY-10-0031, Revising the Fuel Cycle Oversight 
Process 

On August 4, 2010, the Commission disapproved the staff’s plan to develop a revised fuel cycle 
oversight process as described in SECY-10-0031.  The Commission directed staff to develop a 
concise comparison of integrated safety analyses and probabilistic risk assessment to better 
inform proposed enhancements to the oversight process.  The Commission also directed the 
staff to have this comparison reviewed by the ACRS.  This topic is scheduled for the December 
2010 full committee meeting. 
 

 

Workshops on Cooperative Severe Accident Research Program (CSARP) and MELCOR Code 
Assessment Program 

The Office of Nuclear Regulatory Research is hosting two workshops on the Cooperative 
Severe Accident Research Program (CSARP) and the MELCOR Code Assessment Program in 
Bethesda, MD from September 14 through 17.  A copy of the draft agenda is attached (pp16-
19).  Dr. Corradini will be making a presentation at the CSARP meeting.  An ACRS staff 
member plans to attend the meeting and can attend any sessions of interest to members. 
 

 
Status of Fire Protection Contract 

The SRM from the Committee’s last meeting with the Commission on June 9, 2010, stated that 
“the ACRS should conduct a review and report back on the current state of the licensee efforts 
to transition to National Fire Protection (NFPA) Standard 805.”  In July, the ACRS staff 
developed a Statement of Work to hire a consultant to obtain information regarding the issues 
related to the NFPA 805 transition.  On August 24, 2010, the contract was awarded to Mardy 
Kazarians.  Mr. Kazarians will be interviewing the technical leads of various stakeholders who 
are actively involved in fire modeling and fire PRA model applications for NFPA 805.  Mr. 
Kazarians will also attend the ACRS subcommittee meeting on November 16, 2010, to present 
the preliminary technical information obtained from this effort.  During the week of August 30, 
Mr. Stetkar and Mr. Kazarians met to discuss the project and a conference call was held with 
ACRS staff on August 31.   
 
The ACRS report on the current state of licensee efforts to transition to NFPA 805 is due to the 
Commission on February 28, 2011.   
 
NEI Meeting on Fire Protection
 

  

NEI is holding their Fire Protection Information Forum in Dana Point, California, September 12 – 
16, 2010.  The focus of the meeting is on the transition to NFPA-805.  Mr. Stetkar plans to 
attend this meeting and requests that his travel expenses and registration for the meeting be 
paid by the ACRS.     
 

 
Quadripartite Plenary Meeting 

France's Groupe Permanent pour les Réacteurs nucléaires (GPR) is planning to host the next 
Quadripartite Plenary Meeting in France in May 2011.  At this time, GPR is seeking a suitable week in 
May 2011.  They are aware that the ACRS Full Committee Meeting is scheduled for May 12-14, 2011.  A 
list of topics proposed by the ACRS members GPR was discussed. 



 

 
Postponement of 2011 ACRS Site Visit and Region Meeting 

During 2011, the Committee will have a busy schedule due to the significant number of issues 
and actions for their review.  In addition, the members will be participating in the May 2011 
Quadripartite meeting in Paris, France.  Given this schedule, the ACRS may want to consider 
postponement of their annual site visit and Regional meeting in 2011 until the following year. 
 

 
SRM on Long Term Core Cooling 

An SRM dated May 8, 2008, states that “the ACRS should advise the staff and Commission on 
the adequacy of the design basis long-term core cooling approach for each new reactor design 
based, as appropriate, on either its review of the design certification or the first license 
application referencing the reactor design.”  In February 2009, the ACRS staff prepared a report 
titled Overview of Long-term Core Cooling Issues in New Reactor Designs, that described the 
regulatory status of 6 safety issues associated with long-term core cooling.  The six safety 
issues are: 
 
• Boron precipitation; 
• Sump performance; 
• Containment overpressure credit; 
• Gas formation; 
• Blockage of natural circulation; and 
• Beyond-72-hour cooling. 
 
The ACRS response to this SRM for the ESBWR design is scheduled for the September full 
committee meeting.  NRO proposes that GSI 191 issues associated with AP1000 be discussed 
during subcommittee meetings in October to support an ACRS response to this SRM during its 
November full committee meeting.  NRO also proposes that a similar approach be used for the 
other design centers.  Namely, a subcommittee meeting to discuss the 6 issues listed above (or 
those that apply) followed by a full committee meeting and ACRS letter focused only on long-
term core cooling.   
 

 
Proposed Change in AP-1000 DCD Schedule  

NRO proposed changes to the Subcommittee and Full Committee schedules for the balance of 
2010 in an effort to complete the ESBWR review by October and the AP-1000 DCD amendment 
by end of the 2010.  NRO has discussed with the vendor the need to provide the remaining 
information for NRC review in a manner to meet this proposed schedule if the ACRS agrees.  
The proposed changes to the scheduled are in included in the anticipated workload and 
Committee Meeting List.   
 
ACRS Subcommittee schedule (proposed by NRO): 
 

• September 20-21: AP1000  DC Chapters 5, 7,8, 13, 18  
• September 23-24: ESBWR  
• October 4: ABWR/TH/Materials, Metallurgy & Reactor Fuels Licensing Topical Reports 

regarding fuels  
• October 5: ESBWR AIA and inspection.   



• October 19-21: AP1000 DC Chapters 6, 9, 15, and 19; GSI 191 issues; and AIA Briefing.  
(The Oct. 20 Nine Mile Point Power Uprate Meeting has been postponed.  Harold will not 
be available this week.  So if the Committee agrees to this schedule, someone else will 
have to chair this meeting.)  

• November 2: EPR  
• November 3 (morning): AP1000 Vogtle COLA 
• November 18-19: AP1000 DCD  
• November 29: US-APWR 
• November 30: EPR 
• December 1: ABWR STP COLA 
• December 16-17: AP1000 Vogtle and Summer COLAs  
• January 13: AP1000 Vogtle and Summer COLAs 

  
ACRS Full Committee Schedule (proposed by NRO):  
 

• October 2010: ACRS letter on the ESBWR design 
• November 2010: ACRS letter to address SRM on adequacy of long-term core cooling for 

AP1000 (GSI- 191 issues.  This would replace an ACRS letter on US-APWR) 
• December 2010: ACRS letter on the AP1000 DCD amendment 

 

 
Additional Full Committee Meeting in 2011 

The Committee can expect a significant number of issues and actions in the coming months for 
their review.  One way to help manage this workload would be to add an eleventh Full 
Committee meeting in 2011.  This additional meeting would be scheduled in either January or 
August. 
 
 

C. Future Meeting Agenda  

Appendix IV summarizes the proposed items endorsed by the Committee for the 576th ACRS 
Meeting, October 7-9, 2010.   
 
A list of documents that were provided to the Committee during the 575th ACRS Meeting is 
listed in Appendix V.  
 
The meeting was adjourned at 7:00 p.m. on September 10, 2010. 
 



51500 Federal Register / Vol. 75, No. 161 / Friday, August 20, 2010 / Notices 

NRC staff, Arizona Public Service, and 
other interested persons regarding this 
matter. The Subcommittee will gather 
information, analyze relevant issues and 
facts, and formulate proposed positions 
and actions, as appropriate, for 
deliberation by the Full Committee. 

Members of the public desiring to 
provide oral statements and/or written 
comments should notify the Designated 
Federal Official (DFO), Cayetano Santos 
(Telephone 301–415–7270 or E-mail 
Cayetano.Santos@nrc.gov) five days 
prior to the meeting, if possible, so that 
appropriate arrangements can be made. 
Thirty-five hard copies of each 
presentation or handout should be 
provided to the DFO thirty minutes 
before the meeting. In addition, one 
electronic copy of each presentation 
should be e-mailed to the DFO one day 
before the meeting. If an electronic copy 
cannot be provided within this 
timeframe, presenters should provide 
the DFO with a CD containing each 
presentation at least thirty minutes 
before the meeting. Electronic 
recordings will be permitted only 
during those portions of the meeting 
that are open to the public. Detailed 
procedures for the conduct of and 
participation in ACRS meetings were 
published in the Federal Register on 
October 14, 2009, (74 FR 58268–58269). 

Detailed meeting agendas and meeting 
transcripts are available on the NRC 
Web site at http://www.nrc.gov/reading- 
rm/doc-collections/acrs. Information 
regarding topics to be discussed, 
changes to the agenda, whether the 
meeting has been canceled or 
rescheduled, and the time allotted to 
present oral statements can be obtained 
from the Web site cited above or by 
contacting the identified DFO. 
Moreover, 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 these references if such 
rescheduling would result in a major 
inconvenience. 

Dated: August 12, 2010. 
Cayetano Santos, 
Chief, Reactor Safety Branch A, Advisory 
Committee on Reactor Safeguards. 
[FR Doc. 2010–20691 Filed 8–19–10; 8:45 am] 

BILLING CODE 7590–01–P 

NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee on Reactor 
Safeguards 

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 September 9–11, 2010, 11545 
Rockville Pike, Rockville, Maryland. 
The date of this meeting was previously 
published in the Federal Register on 
Monday, October 14, 2009 (74 FR 
52829–52830). 

Thursday, September 9, 2010, 
Conference Room T2–B1, Two White 
Flint North, 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.: Potential 
Approaches to Resolve Generic Safety 
Issue (GSI)–191, Assessment of Debris 
Accumulation on Pressurized Water 
Reactor Sump Performance (Open)— 
The Committee will hear presentations 
by and hold discussions with 
representatives of the NRC staff 
regarding potential approaches to 
resolve GSI–191. 

10:45 a.m.–12:15 p.m.: Amendment to 
the Design Control Document (DCD) for 
the Certified Advanced Boiling Water 
Reactor (ABWR) Design (Open/ 
Closed)—The Committee will hear 
presentations by and hold discussions 
with representatives of the NRC staff 
and South Texas Project Nuclear 
Operating Company regarding the 
amendment to the DCD for the certified 
ABWR design. [Note: A portion of this 
session may be closed in order to 
discuss and protect unclassified 
safeguards information pursuant to 5 
U.S.C. 552b(c)(3).] 

1:15 p.m.–2:45 p.m.: Long-Term Core 
Cooling Approach for the Economic 
Simplified Boiling Water Reactor 
(ESBWR) Design (Open/Closed)—The 
Committee will hold discussions with 
representatives of the NRC staff and 
General Electric–Hitachi Nuclear Energy 
(GEH) regarding the long-term core 
cooling approach for the ESBWR design. 
[Note: A portion of this session may be 
closed in order to discuss and protect 
information designed as proprietary 
pursuant to 5 U.S.C. 552b(c)(4).] 

3 p.m.–5 p.m.: License Application for 
the Mixed Oxide (MOX) Fuel 
Fabrication Facility and the Associated 
Safety Evaluation Report (Open/ 
Closed)—The Committee will hold 
discussions with representatives of the 
NRC staff and Shaw-Areva, LLC 
regarding the license application for the 
MOX Fuel Fabrication Facility and the 
associated Safety Evaluation Report. 
[Note: A portion of this session may be 
closed in order to discuss and protect 
information designed as proprietary 
pursuant to 5 U.S.C. 552b(c)(4).] 

5:15 p.m.–7 p.m.: Preparation of 
ACRS Reports (Open/Closed)—The 
Committee will discuss proposed ACRS 
reports on matters discussed during this 
meeting as well as a response to the 
NRC Executive Director for Operations 
(EDO) regarding Draft Final Regulatory 
Guide 1.217, ‘‘Guidance for the 
Assessment of Beyond-Design Basis 
Aircraft Impacts.’’ [Note: A portion of 
this session may be closed in order to 
discuss and protect unclassified 
safeguards and proprietary information 
pursuant to 5 U.S.C. 552b(c)(3) and (4).] 

Friday, September 10, 2010, 
Conference Room T2–B1, Two White 
Flint North, 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.–9:30 a.m.: Proposed Interim 
Staff Guidance (ISG) DC/COL–ISG–13, 
‘‘Assessing the Consequences of an 
Accidental Release of Radioactive 
Materials from Liquid Waste Tanks,’’ 
and Proposed DC/COL–ISG–14, 
‘‘Assessing Groundwater Flow and 
Transport of Accidental Radionuclide 
Releases’’ (Open)—The Committee will 
hold discussions with representatives of 
the NRC staff regarding proposed ISG– 
13, ‘‘Assessing the Consequences of an 
Accidental Release of Radioactive 
Materials from Liquid Waste Tanks,’’ 
and ISG–14, ‘‘Assessing Groundwater 
Flow and Transport of Accidental 
Radionuclide Releases.’’ 

9:45 a.m.–11:15 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.] 

11:15 a.m.–11:30 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. 

12:30 p.m.–1:30 p.m.: Assessment of 
the Quality of Selected NRC Research 
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Projects (Open)—The Committee will 
hold discussions with members of the 
ACRS Panels regarding the quality 
assessment of the NRC research projects 
on: NUREG/CR–6947, ‘‘Human Factors 
Consideration with Respect to Emerging 
Technology in Nuclear Power Plants,’’ 
and NUREG/CR–6997, ‘‘Modeling a 
Digital Feedwater Control System Using 
Traditional Probabilistic Risk 
Assessment Methods.’’ 

1:45 p.m.—7 p.m.: Preparation of 
ACRS Reports (Open/Closed)—The 
Committee will continue its discussion 
of proposed ACRS reports on matters 
discussed during this meeting as well as 
a response to the NRC Executive 
Director for Operations (EDO) regarding 
Draft Final Regulatory Guide 1.217, 
‘‘Guidance for the Assessment of 
Beyond-Design Basis Aircraft Impacts.’’ 
[Note: A portion of this session may be 
closed in order to discuss and protect 
unclassified safeguards and proprietary 
information pursuant to 5 
U.S.C.552b(c)(3) and (4).] 

Saturday, September 11, 2010, 
Conference Room T2–B1, Two White 
Flint North, Rockville, Maryland 

8:30 a.m.–4:30 p.m.: Preparation of 
ACRS Reports (Open)—The Committee 
will continue its discussion of proposed 
ACRS reports. 

4:30 p.m.–5 p.m.: Miscellaneous 
(Open)—The Committee will discuss 
matters 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 
published in the Federal Register on 
October 14, 2009, (74 FR 52829–52830). 
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. Cayetano Santos, 
Cognizant ACRS Staff (Telephone: 301– 
415–7270, E-mail: 
Cayetano.Santos@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 e-mailed 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 (PDR) 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: August 16, 2010. 
Andrew L. Bates, 
Advisory Committee Management Officer. 
[FR Doc. 2010–20690 Filed 8–19–10; 8:45 am] 

BILLING CODE 7590–01–P 

NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee on Reactor 
Safeguards (ACRS); Meeting of the 
ACRS Subcommittee on Planning and 
Procedures 

The ACRS Subcommittee on Planning 
and Procedures will hold a meeting on 

September 8, 2010, at 11545 Rockville 
Pike, Rockville, Maryland. 

The entire meeting will be open to 
public attendance, with the exception of 
a portion that may be closed pursuant 
to 5 U.S.C. 552b (c)(2) and (6) to discuss 
organizational and personnel matters 
that relate solely to the internal 
personnel rules and practices of the 
ACRS, and information the release of 
which would constitute a clearly 
unwarranted invasion of personal 
privacy. 

The agenda for the subject meeting 
shall be as follows: 

Wednesday, September 8, 2010, 12 
p.m.–1 p.m. 

The Subcommittee will discuss 
proposed ACRS activities and related 
matters. The Subcommittee will gather 
information, analyze relevant issues and 
facts, and formulate proposed positions 
and actions, as appropriate, for 
deliberation by the Full Committee. 

Members of the public desiring to 
provide oral statements and/or written 
comments should notify the Designated 
Federal Official (DFO), Cayetano Santos 
(Telephone 301–415–7270 or E-mail 
Cayetano.Santos@nrc.gov) five days 
prior to the meeting, if possible, so that 
appropriate arrangements can be made. 
Thirty-five hard copies of each 
presentation or handout should be 
provided to the DFO thirty minutes 
before the meeting. In addition, one 
electronic copy of each presentation 
should be emailed to the DFO one day 
before the meeting. If an electronic copy 
cannot be provided within this 
timeframe, presenters should provide 
the DFO with a CD containing each 
presentation at least thirty minutes 
before the meeting. Electronic 
recordings will be permitted only 
during those portions of the meeting 
that are open to the public. Detailed 
procedures for the conduct of and 
participation in ACRS meetings were 
published in the Federal Register on 
October 14, 2009, (74 FR 58268–58269). 

Detailed meeting agendas and meeting 
transcripts are available on the NRC 
Web site at http://www.nrc.gov/reading- 
rm/doc-collections/acrs. Information 
regarding topics to be discussed, 
changes to the agenda, whether the 
meeting has been canceled or 
rescheduled, and the time allotted to 
present oral statements can be obtained 
from the website cited above or by 
contacting the identified DFO. 
Moreover, 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 these references if such 
rescheduling would result in a major 
inconvenience. 
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AGENDA 
576th ACRS MEETING 

October 7-9, 2010 

THURSDAY, OCTOBER 7, 2010, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD

1) 8:30 AM - 8:35 AM 

 
 

Opening Remarks by the ACRS Chairman
1.1) Opening Statement 

 (Open) (SAK/EMH) 

1.1) Items of Current Interest 
 
2) 8:35 AM - 10:30 AM Final Safety Evaluation Report Associated with the Economic 

Simplified Boiling Water Reactor (ESBWR) Design Certification 
Application
2.1)  Remarks by the Subcommittee Chairman 

 (Open/Closed) (MLC/CB) 

2.2)  Briefing by and discussions with representatives of the 
NRC staff and General Electric - Hitachi (GEH) regarding 
the final Safety Evaluation Report Associated with the 
ESBWR design certification application. 

 
[NOTE: A portion of this session may be closed in order to 
discuss and protect information designated as proprietary by 
GEH pursuant to 5 U.S.C 552b(c)(4)] 

 
 10:30 AM - 10:45 AM  ***BREAK*** 
 
3) 10:45 AM - 12:15 PM Final Safety Evaluation Report Associated with the License 

Renewal Application for the Cooper Nuclear Station

3.1)  Remarks by the Subcommittee Chairman 

 (Open) 
(JWS/KH) 

3.2)  Briefing by and discussions with representatives of the 
NRC staff and the Nebraska Public Power District 
regarding the license renewal application and final Safety 
Evaluation Report for the Cooper Nuclear Station. 

 
 12:15 PM - 1:15 PM  ***LUNCH/BREAK*** 
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4) 1:15 PM - 2:45 PM Final Safety Evaluation Report Associated with the License 

Renewal Application and for the Duane Arnold Energy Center

4.1)  Remarks by the Subcommittee Chairman 

 
(Open) (DCB/GS) 

4.2)  Briefing by and discussions with representatives of the 
NRC staff and FPL Energy Duane Arnold, LLC regarding 
the license renewal application and final Safety Evaluation 
Report for the Duane Arnold Energy Center. 

 
 2:45 PM - 3:00 PM  ***BREAK*** 
 
5) 3:00 PM - 5:00 PM Draft Final Rule for Risk-Informed Changes to Loss-of-Coolant 

Accident (LOCA) Technical Requirements (10 CFR 50.46a) 

5.1)  Remarks by the Subcommittee Chairman 
(Open) (WJS/PW) 

5.2)  Briefing by and discussions with representatives of the 
NRC staff regarding the draft final rule for risk-informed 
changes to LOCA technical requirements (10 CFR 
50.46a).  

 
 5:00 PM - 5:15 PM  ***BREAK*** 
 
6) 5:15 PM - 7:00 PM Preparation of ACRS Reports

6.1) Final Safety Evaluation Report Associated with the 
ESBWR Design Certification Application (MLC/CB) 

 (Open) 

6.2) Final Safety Evaluation Report Associated with the License 
Renewal Application for the Cooper Nuclear Station 
(JWS/KH) 

6.3) Final Safety Evaluation Report Associated with the License 
Renewal Application for the Duane Arnold Energy Center 
(DCB/GS) 

6.4) Draft Final Rule for Risk-informed Changes to LOCA 
Technical Requirements (10 CFR 50.46a) (WJS/PW) 

FRIDAY, OCTOBER 8, 2010, 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 - 10:30 AM Digital I&C Interim Staff Guidance on Licensing Process (ISG-6)

8.1)  Remarks by the Subcommittee Chairman 

 
(Open) (CB/CA) 

8.2)  Briefing by and discussions with representatives of the 
NRC staff and Nuclear Energy Institute (NEI) regarding 
Digital I&C Interim Staff Guidance on Licensing Process 
(ISG-6). 
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  10:30 AM - 10:45 AM  ***BREAK*** 
 
9)  10:45 AM - 12:15 PM Staff Efforts to Address Containment Liner Corrosion 

9.1)  Remarks by the Subcommittee Chairman 

(Open) 
(JSA/KH) 

9.2)  Briefing by and discussions with representatives of the 
NRC staff regarding staff efforts to address containment 
liner corrosion. 

 
  12:15 PM - 1:15 PM  ***LUNCH/BREAK*** 
 
10)  1:15 PM - 2:45 PM Future ACRS Activities/Report of the Planning and Procedures 

Subcommittee
10.1)  Discussion of the recommendations of the Planning and 

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

 (Open/Closed) (SAK/EMH) 

10.2)  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 
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] 

 
11) 2:45 PM - 3:00 PM Reconciliation of ACRS Comments and Recommendations

Discussion of the responses from the NRC Executive Director for 
Operations to comments and recommendations included in recent 
ACRS reports and letters. 

 
(Open) (SAK/CS/AFD) 

 
 3:00 PM - 3:15 PM  ***BREAK*** 
 
12) 3:15 PM - 4:15 PM Assessment of the Quality of Selected NRC Research Projects

12.1)  Remarks by the Subcommittee Chairman 

 
(Open) (WJS/HN) 

12.2)  Discussions with members of the ACRS Panels performing 
the quality assessment of the NRC research projects on: 
NUREG/CR-6947, “Human Factors Consideration with 
Respect to Emerging Technology in Nuclear Power 
Plants," and NUREG/CR-6997, “Modeling a Digital 
Feedwater Control System Using Traditional Probabilistic 
Risk Assessment Methods.” 
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13) 4:15 PM - 5:45 PM Preparation for Meeting with the Commission on November 5, 

2010
Discussion of the topics for meeting with the Commission on 
November 5, 2010. 

 (Open) (SIA/EMH) 

 
 5:45 PM - 6:00 PM  ***BREAK*** 
 
14) 6:00 PM - 7:00 PM Preparation of ACRS Reports

14.1) Final Safety Evaluation Report Associated with the 
ESBWR Design Certification Application (MLC/CB) 

 (Open) 

14.2) Final Safety Evaluation Report Associated with the License 
Renewal Application for the Cooper Nuclear Station 
(JWS/KH) 

14.3) Final Safety Evaluation Report Associated with the License 
Renewal Application for the Duane Arnold Energy Center 
(DCB/GS) 

14.4) Draft Final Rule for Risk-informed Changes to LOCA 
Technical Requirements (10 CFR 50.46a) (WJS/PW) 

14.5) Digital I&C Interim Staff Guidance on Licensing Process 
(ISG-6) (CB/CA) 

 
SATURDAY, OCTOBER 9, 2010, CONFERENCE ROOM T-2B1, 11545 ROCKVILLE PIKE, 
ROCKVILLE, MD

15) 8:30 AM - 3:00 PM 

 
 

Preparation of ACRS Reports
Continue discussion of the proposed ACRS reports listed under 
Item 14. There may be 15 minutes breaks at various points during 
this activity. 

 (Open) 

 
16) 3:00 PM - 3:30 PM Miscellaneous

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. 

 (Open)(SAK/EMH)  

 

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

NOTES: 

• During the days of 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. 
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• 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 one (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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GEH Agenda
• ESBWR Core Cooling
• ESBWR Containment Cooling
• ESBWR Debris
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ESBWR Long Term Core Cooling
Core does not uncover in the worst break, considering 
uncertainties.

• More than 0.5 m margin at time of minimum level

Core does not dryout or heatup in ESBWR
• PCT=Initial temperature

Containment Pressure remains below design pressure for 72 h 
• Post 72 h RTNSS system, PCCS vent fans employed to

maintain pressure at a reduced level

Conclusion:
Passive systems provide core cooling for 72h, followed by 
depressurization from RTNSS PCCS vent fan
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ECCS
Safety-related core cooling is provided by GDCS 

Injection Lines and PCCS
• Coolant inventory required for core coverage and cooling 

inside containment – GDCS pools
• GDCS injection lines drain pools into vessel and boil off is 

condensed by PCCS and returned via GDCS injection lines

RG 1.82 Rev. 3 Not Applicable to ESBWR
• GDCS and PCCS do not utilize pumps
• Safety-related source for coolant in GDCS pools
• GDCS equalizing lines not required to open for LOCA 

scenarios as identified in DCD Chapter 6

Short and long term core cooling provided by GDCS 
Injection Lines and PCCS can be sustained
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Defense-in-Depth
Suppression Pool Cooling

• Cooling automatically provided by Fuel & Auxiliary Pool Cooling 
System (FAPCS) during normal operation to maintain pool 
temperature

• Reactor Water Clean Up (RWCU)/Shutdown Cooling (SDC) can also be
used through a cross-tie with FAPCS

High Pressure Injection
• High Pressure CRD makeup source of coolant comes from the 

Condensate Storage System (isolates in a LOCA)

Low Pressure Injection
• FAPCS or RWCU/SDC through cross-tie can provide low pressure 

makeup with source of coolant from the suppression pool or the 
Condensate Storage System

• Operator action is required to initiate FAPCS or RWCU/SDC in low
pressure injection mode
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• Insulation
– Insulation is restricted to reflective metal insulation (RMI) inside 

containment.

• Coatings
– Unqualified coatings are not allowed in the containment.
– The coating systems applied inside containment meet the regulatory 

positions of RG 1.54 and the standards of ASTM D 5144.

• Other
– Rust particles are minimized by use of approved coatings.
– Drywell rust particles, dirt and dust, operational fibrous (e.g. rags) 

debris

• Sludge (pools)
– Suppression pool sludge is minimized by the use of stainless steel 

liners

Sources of Debris to FAPCS/SDC
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• Designed considering a BWR debris source which
bounds ESBWR

• FAPCS suppression pool suction strainer is a Quality
Group B and Seismic Category I component.

• It has perforated plate hole sizes of < 2.508 mm (0.0988
inches)

• Both seismic category and hole size are required to be
confirmed by ITAAC.

FAPCS Suppression Pool Suction Strainer

Prototypical 
BWR Suction 
Strainer
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NPSH Margins
FAPCS in low pressure injection mode with 

suppression pool as source analyzed
• No credit for Containment Overpressure
• Assumed debris types and amounts expected for a 

current operating BWR plant 
• Analyzed at minimum and maximum pool temperatures
• FAPCS RWCU/SDC pumps are located below the 

suppression pool floor (both at same level)

60.6

71.4

ft

NPSH 
Available

12.27

19.26

ft

Total Debris 
Head Loss

31.9316.4169 (76.1)

35.7416.4110 (43.3)

ftftoF (oC)

NPSH 
Margin

NPSH 
Required

Temperature

NPSH Margin = (NPSH Available) – (NPSH Required) – (Total Debris Head Loss)
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•The earliest possible injection to the RPV is limited by the maximum
injection pressure of the FAPCS in LPCI mode.

– 290 psi is the potential maximum pressure the system can provide
(DCD Table 9.1-8, tube side maximum pressure for FAPCS heat 
exchanger).

•Postulated earliest time for injection after a LOCA is 150 seconds which
provides ample time for RMI to settle in suppression pool.

– The low end settling velocity for RMI is 0.39 ft/s and suppression pool 
high water level is 18 ft, which results in settling time of about 46 
seconds.

•The FAPCS suppression pool suction strainer limits the debris sizes to
diameters of less than 0.0988 inches.

•WROG Blockage fractions have been applied to ESBWR
– GE14E lower bundle geometry included
– Lower ESBWR debris source, and larger number of bundles.

Debris Transported to Reactor Vessel
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• Fuel blockage cannot occur from debris entering top of bundles since
debris injection into the RPV can only occur outside the shroud and then
path available to enter bundles is through “bottom” of core plate.

– Route for debris to enter bundles is through fuel support orifices.

• Analyzed fuel blockage for ESBWR using TRACG analysis follows the
NRC/BWROG presentation, “BWR LOCA Long Term Cooling Fuel Effects to
Debris Blockages”.

– Limiting RPV water level (IC drain line) LOCA was analyzed. 
– No heat up from initial temperature
– For 100% blockage of lower tie plate, lower tie plate holes provide cooling

ESBWR Fuel Blockage Results

Postulated Fuel Blockage
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• Passive systems provide core cooling for 72h,
followed by depressurization from RTNSS PCCS vent
fan

• Debris considered from the backup injection systems
– Suction strainer designed with bounding source
– Blockage will not cause fuel over-heating

Summary

ESBWR design provides Long Term adequate Core Cooling
with margin
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Backup Material
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Chimney Water Level – IC Drain Line Break 
LOCA
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Containment Pressures (30-Day LOCA)
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• High energy line break selection is restricted to systems with piping at or
above the containment drywell diaphragm floor.

– The entrance to the vertical vents (debris transport path to the
suppression pool) is located at the same elevation as the diaphragm 
floor.

Debris Generation Zone of Influence, Reflective 
Metal Insulation (RMI)

Systems Break Locations

Main Steam Piping, 30” Sch. 80 Pipe end at the RPV nozzles (Outside of the 
annulus)

Feed Water Piping at Nozzle, 12” Sch. 80 Pipe end at the RPV nozzle located inside the 
annular space between the RPV and Shield wall

Isolation Condenser Piping (supply to 
isolation condensers), 18” Sch. 80

Pipe end at the RPV nozzle located inside the 
annular space between the RPV and Shield wall

Head Vent1, Sch. 2” At RPV

• Main steam line break has the highest potential for generating most debris
since it has the largest zone of influence.

– Main steam line break will have the highest water level in the reactor 
pressure vessel (RPV) when compared to other LOCAs.
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Latent debris and transported debris is calculated using methodology in 
NEDO-32686, Revision 0, "Utility Resolution Guidance for ECCS Suction
Strainer Blockage," (URG).

Generation and Transport of Debris to Suppression 
Pool

1 ft3DrywellOperational Fibrous Debris3 (2.4 lbm/ft3)

150 lbmDrywellDrywell Dirt and Dust

50 lbmDrywellRust Particles

85 lbmDrywellIOZ Top Coated with Epoxy

47 lbmDrywellInorganic Zinc (IOZ)

4244 ft2DrywellRMI4

600 lbmSuppression PoolIron Oxide Sludge2

AmountSourceDebris Type

1. Debris types and amounts are from topical report NEDO-32686, Revision 0, “Utility Resolution Guidance for ECCS Suction
Strainer Blockage,” (URG).

2. Sludge already in suppression pool.  The URG specifies 300 lbs/year for plants that do not conduct a plant specific analysis 
of sludge.  ESBWR is expected to operate on 24 month fuel cycles.

3. Operation fiber is based on engineering judgment and is not provided in the URG.

4. Calculated from Main Steam Line break.

Material Expected to be Entrained in Suppression Pool During a LOCA
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Operator Actions

• Emergency Procedures will determine 
appropriate conditions for FAPCS/SDC operation 
considering:

— Core water level
— Suppression pool temperature
— Pool and containment levels
— Radiation levels (FAPCS/SDC vs. FAPCS)
— Pressure vs. time (debris settling in suppression pool)

• Initiate suppression pool cooling then low 
pressure injection mode to bring the vessel to 
cold shut down  
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Containment/Core cooling Flow paths from 
containment
Described below, with excerpts from the DCD

5.4.8.2.1 Describes the post LOCA RWCU/SDC function with FAPCS 
cross tie

Figure 2.6.2-1. Fuel and Auxiliary Pools Cooling System schematic is 
marked up with flow paths , starting with the suppression pool 
suction strainer on the lower left the flow path is outlined in magenta. The 
flow path continues horizontally changes to red on the diagram to the 
FAPCS pumps and heat exchangers. The red flow path shows return flow 
to the reactor vessel. Returns flow can also be directed to the suppression 
pool for pool cooling, that path is shown in green.
The FAPCS pump and heat exchangers are in the fuel building which is 
outside the reactor building.
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Cooling Flow paths (cont’d)
6.3 In the DBA LOCA, there is no fuel heatup or damage, the above flow paths 
could be used without spreading contamination. If there were fuel damage and 
contamination the flow would be constrained to the reactor building. From the 
suppression pool suction strainer, it would leave the FAPCS system 
( magenta down arrow on diagram) and connect to the RWCU/SDC system.

Figure 5.1-4. Reactor Water Cleanup/Shutdown Cooling System Schematic shows
the connection from FAPCS Suppression Pool suction at the center of the 
schematic, (upward pointing magenta arrow, flow enter ing from the FAPCS 
system ), the flow through the RWCU non-regenerative heat exchanger, and the 
flow through the RWCU pumps. The flow from the pumps and heat exchangers 
can be directed to the reactor (red arrow pointing left) Flow can also be directed 
to the suppression pool (magenta arrow pointing right), returning via the 
suppression pool flow path shown on Figure 2.6.2-1.

6.2.1.1.3.5.1 describes the use of the FAPCS/RWCU/SDC system in post LOCA 
cool down (assuming fuel damage) . Figure 6.2-14e11&12. Post-LOCA 
Containment Cooling and Recovery, shows the containment pressure 
& temperature Response - operating first in pool cooling mode, then in vessel 
injection mode.
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OUTLINE FOR DISCUSSION

• Purpose of presentation
• Licensing process and Safety Evaluation 

Report (SER) development
• Examples of detailed staff review

2



Purpose of Presentation

• ACRS review of NRC staff SER
– Seek ACRS endorsement of the staff’s 

evaluation of the LA for the MFFF
• Final SER planned to be completed by 

December 2010
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Licensing Process (Background)
– Staff SER on Construction Authorization Request and Construction 

Authorization issued (March 2005) (previously reviewed by ACRS)
– License Application (LA)/Integrated Safety Analyses Summary (ISAS) 

submittal (September 2006)
– Staff acceptance of LA for docketing (12/06)
– Technical review (12/2006-2010)
– Draft SER on LA prepared with no open items (6/2010)
– Licensing in litigation with Atomic Safety and Licensing Board (ASLB) 

(one contention accepted)
• Hearing after completion of final SER

– Principal Structure System and Component (PSSC)(identified in CAR) 
verification (2014 estimated completion)

• License will not be issued until this step is completed

– Issuance of license to possess and use radioactive material
– Operational readiness review
– Hot startup
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SER Development
• Staff used Standard Review Plan for MOX (NUREG-1718)
• Staff review included:

– In-office reviews
– Discussions with applicant
– Requests for Additional Information (RAI)
– Substantial communications between staff and applicant
– Performing confirmatory calculations (if needed)
– Detailed vertical slice review
– Looked at events identified by applicant and verified that other 

events were adequately considered
– Considered items identified in ACRS on Construction 

Authorization Request (CAR) SER letter
• No open items identified
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SER Organization
• Outline of SER

– Chapter 1 - General Information
– Chapter 2 – Financial Qualifications
– Chapter 3 – Protection of Classified Matter
– Chapter 4 – Organization and Administration
– Chapter 5 – ISA
– Chapter 6 – Criticality
– Chapter 7 – Fire Protection
– Chapter 8 – Chemical Safety
– Chapter 9 – Radiation Safety
– Chapter 10 – Environmental Protection
– Chapter 11 – Plant Systems
– Chapter 12 – Human Factors 
– Chapter 13 – Safeguards and Security
– Chapter 14 – Emergency Management
– Chapter 15 – Management Measures
– Chapter 16 – Authorizations and Exemptions

6



Technical Review Summary

7

REVIEW AREA MEETINGS 
HELD

IN-OFFICE
REVIEWS

RAIs
GENERATED

Civil/Structural 1 3 2
Criticality Safety 5 13 95
Chemical 
Processing

8 39 125

Classified 
Matter Handling

2 1 25

Confinement 4 4 39
Fire Protection 5 7 13
ISA 7 1 29
Electrical/ 
Instrumentation 
and Control

5 17 38



Review Summary (cont)
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REVIEW AREA MEETINGS 
HELD

IN-OFFICE
REVIEWS

RAIs
GENERATED

Radiation 
Protection

3 24

Emergency 
Planning

4 5

Environmental 
Protection

2 1

Mechanical/Fluid 2 5 17
Human Factors 4 2 31
Material Control 
and Accounting

6 1 142

Management 
Measures

3 7 59

Physical Protection 4 1 24



RAI Process Used in the Review

• Prepared on discipline specific basis
• Staff performed document reviews, in-office reviews, 

confirmatory calculations, etc.
• Staff met with applicant to assure understanding of 

Staffs’ concern
• Applicant prepared response and meets with staff prior 

to officially responding
• Applicant formally responds to RAI and revises LA/ISA 

summary as appropriate
• Over 600 RAIs were prepared

9



Detailed Technical Review Example (Red Oil)

• Topic – Red Oil explosion event
– What the staff did:

• Performed extensive in-office reviews
• Held multiple meetings with applicants experts

– What the staff reviewed
• LA and ISA Summary
• Nuclear Safety Evaluations
• DNFSB/TECH-33 report
• International reports
• Previous incident reports
• Applicants’ calculations
• Independent evaluation reports prepared by Brookhaven National 

Laboratories
10



Detailed Technical Review Example (Red Oil)-
Continued

• How did the staff come to its conclusion?
– Compared applicant safety strategies with applicable DNFSB, 

French, and other operating facility experiences
– Evaluated safety margins
– Evaluated applicant’s IROFS selected to make red oil event 

highly unlikely
– Incorporation of lessons learned from previous red oil events

• Staff agrees that after IROFS are applied, then a red oil 
explosion event is highly unlikely

11



Detailed Technical Review Example 
(criticality)
• Nuclear Criticality Safety

– Review Strategy
• Safety Basis Documents Reviewed
• Vertical Slice Review

12



Detailed Technical Review Example (criticality) 
(continued)

• Documents reviewed:
– ISA Summary
– ISA Documents

• Nuclear Criticality Safety Evaluations (NCSEs)
• Calculation documents
• Piping & instrumentation diagrams

– Drawings
– Other: 

• System description documents (SDDs)
• Process hazards analyses (PrHAs)
• Technical notes

13



Detailed Technical Review Example (criticality) 
(continued)

• Vertical Slice selection
– Ranking for detailed vertical slice review (of 53 

criticality control units) based on criticality potential 
based on form and quantity of special nuclear 
material

– Type and complexity of control systems
– Diversity of parameters and strategy
– Redundancy (especially administrative)
– Significance to downstream units
– Safety margin
– Deviations from reference French facility design
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Detailed Technical Review Example (criticality) 
(continued)

• How did the staff come to its conclusion?
– Reviewed the applicants implementation of ISA methodology (highly 

unlikely and compliance with double contingency principal)
– Performed confirmatory calculations as appropriate

• The staff determined: 
– The applicant has in place a staff qualified for a NCS program 
– The applicant can conduct its operations based on technical practices 

sufficient to ensure that licensed material will be possessed, stored, 
and used safely according to the requirements of 10 CFR Part 70; 

– The applicant has established safety limits and controls sufficient to 
ensure subcriticality, including an appropriate margin of subcriticality
for safety for all credible events

– All processes are subcritical under normal and abnormal conditions 
and will adhere to the double contingency principle
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Detailed Technical Review Example 
(criticality) (continued)

• The staff has reasonable assurance that the applicant’s 
implementation of its ISA will meet the applicable requirements of 
10 CFR 70.66(a) and will ensure protection of public health and 
safety, including workers and the environment

16



Conclusion

• Staff is requesting ACRS endorsement of 
SER

• License will not be granted until after 
PSSC verification completed

• Staff concluded that the MFFF License 
application meets the requirements of   
10 CFR Part 70 as documented in the 
SER
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Long-term Cooling

• Previous ACRS interactions
– December 3, 2009, ACRS Full Committee meeting
– July 13, 2010, ACRS ESBWR Subcommittee meeting

• Regulatory Criteria:  10 CFR 50.46(b)(5) and GDC 10 
and 50 of 10 CFR 50 Appendix A

September 9, 2010 2
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Figure 1.  Drywell pressure predicted by MELCOR for MSLB (bounding case) 

September 9, 2010
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Figure 2.  Drywell pressure predicted by MELCOR and TRACG (DCD Rev. 7) for MSLB (bounding case) 
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Core Cooling Water 
Sources

• GDCS Pool
– Stainless steel liner
– Gap between the top of the wall and the drywell ceiling (0.804 ft) 

is protected by shield and covered with a perforated plate with 
holes of diameter of less than 1.5 inches

– No significant accumulation of debris in GDCS pool

• Suppression Pool (Beyond DBA or manual action)
– Stainless steel liner
– Strainer
– Suppression pool cleanup during normal operations (Mode of 

FAPCS - Fuel and Auxiliary Pools Cooling System) 

5September 9, 2010



Alternate injection sources

• Control Rod Drive pumps taking suction from 
Condensate Storage Tank
– Demineralized water
– Water source outside containment

• Fire Protection System through Fuel and Auxiliary Pools 
Cooling System (FAPCS) provide cooling from 72 hours 
to 7 days
– Water source outside containment

6September 9, 2010



Core Cooling

• Debris is not expected to reach the core for DBA 
– Cooling provided by closed loop 
– No recirculation of water in drywell

• Staff concern regarding possible introduction of debris 
from non-safety injection sources
– Down stream effects 

• GEH calculations show that boiling transition is not 
expected even if significant portion of the flow areas in 
the inlet orifice and lower tie plate are blocked
– Submitted in response to RAI 4.4-23 

• Conclusion – core cooling is maintained

7September 9, 2010



Long-term Cooling:  
Conclusion

• ESBWR design-basis LOCA containment long-term 
pressure response calculated by TRACG, which is 
confirmed by staff’s MELCOR analysis, is below the 
containment design pressure and is acceptable.

• Long term core cooling has been demonstrated

8September 9, 2010
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Schematic of ESBWR containment 
(DCD Figure 6.2-15)

September 9, 2010
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Fuel and Auxiliary Pools Cooling System (FPACS)

September 9, 2010
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Purpose of Presentation

• Provide background/context for 
SECY-10-0113

• Discuss current status of resolution 
of sump performance issue

• Discuss views of stakeholders
• Provide overview of SECY-10-0113
• Discuss staff’s recommendations

2
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Background

• Generic Safety Issue (GSI) 191 involves demonstration that 
emergency core cooling system (ECCS) strainers will 
perform acceptably after a loss-of-coolant accident (LOCA)

• Early on, NRC staff concluded and ACRS supported that 
near-term action to make PWR strainers larger was prudent

• Issue has evolved as understanding has improved 
regarding various aspects of the problem since Generic 
Letter (GL) 2004-02 was issued

• Each licensee has made a major effort to resolve the issue 
(strainer sizes increased by 1-2 orders of magnitude), but 
licensees and staff have been repeatedly challenged by 
emergent issues



Issue Resolution Status
• 33 of 69 PWRs have already performed analysis 

and strainer testing using methods acceptable to 
the NRC staff -13 more plan to do the same

• Most of the 23 remaining plants have relatively 
large amounts of fibrous insulation

• Attempts to credit test and evaluation refinements 
have not generally succeeded
– Debris generation/zone of influence (ZOI) reductions
– Debris settling credit

• Staff has accepted testing that credits reduced 
debris erosion

• Industry planning new efforts to credit settling and 
ZOI reductions – staff will evaluate

4



Commission Brief 
April 2010

• Staff planned in early 2010 to push toward final 
near-term resolution via 10 CFR 50.54(f) letters

• In April 15 Commission brief, industry 
stakeholders expressed concerns about staff 
path forward
– Little safety benefit
– Large radiation exposure to workers

• Industry-preferred path forward was application 
of leak-before-break (LBB) to sump evaluations

• Union of Concerned Scientists letters
– Staff on track to successful issue closeout
– Could support LBB under specified circumstances

5
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Staff Requirements
Memorandum (SRM) May 2010

• Staff should not issue letters under 10 CFR 
50.54(f) pending further Commission direction

• Staff should report to Commission by 8/27/2010 
on potential approaches to closure, including:
– Realistic ZOI
– Application of General Design Criterion (GDC) 4 (LBB)
– In-vessel effects of different fuels
– Risk-informed resolution (e.g.,  proposed 10 CFR 

50.46a)
– Alternative regulatory treatment of in-vessel effects
– Dose impact of resolution options
– Consult with the Committee to Review Generic 

Requirements to ensure closure approaches comply 
with backfit requirements



GSI-191 – Safety Issue?

7

• LOCAs of low probability, particularly large 
breaks

• Inability of sumps to pass adequate flow could 
lead to core damage and loss of mitigation 
system (containment spray)

• Uncertainties in sump performance, particularly 
for “high-fiber” plants, are significant absent a 
defensible test

• LOCAs as small as 3 inches can challenge sump 
performance

• Prudent to not allow uncertainties to continue 
indefinitely



How Much Debris Reaches
the Strainers?

• Lack of realistic models in areas critical to sump 
performance is the source of large uncertainty

• Bounding models are used to determine:
– How much debris is generated
– How much debris transports to the strainer

• The staff position is that these models are 
conservative, though not overly so

• Industry believes models are overly conservative, 
and some licensees have tried to justify 
refinements in key areas of debris generation and 
transport
– Reduced ZOIs
– Debris settlement credit

8



Dose Impacts

• Stakeholders indicated doses of up to 600 Rem 
and average of 200 Rem to replace all fibrous 
insulation

• Staff obtained data samples from a limited 
number of licensees who have replaced some 
insulation in containment – doses ranged from 5 
to 44 Rem with an average of 19 Rem 

• Staff data likely not bounding of worst case
• Some plants might not need to remove all fibrous 

insulation

9



Dose Impacts (cont’d)

10

Actual Plant Doses
(person-rem)

Scope of Insulation Work Performed

Plant 1 6 411 linear feet replaced on RCS,SG,FW piping 
Plant 2 8.9 2,319 linear feet replaced near SGs in loop rooms 
Plant 3 35.9 5,799 linear feet replaced/repaired near SGs in 

loop rooms, basement, annulus areas 
Plant 4 4.4 20 linear feet replaced on regen heat exchanger 
Plant 5 21 Unknown amount replaced on SGs, PZR head, 

spray line, PZR valves, SG drains, blowdown lines 
Plant 6 4.7 60ft3 removed/replaced, also added banding to 

several hundred linear feet small bore piping
Plant 7 19.6 400 linear feet replaced and insulation on 3 SGs 
Plant 8 43.9 1300 linear feet replaced and insulation on 3 SGs 
Plant 9 23.6 1666ft3 replaced on SGs, PZR, and Rx head. All 

SG bay work treated as asbestos area 



11

Options Discussed
in SECY-10-0113

• Option 1: Current holistic integrated 
approach, with or without firm 
schedules

• Option 2: Develop additional risk-
informed guidance

• Option 3: Allow application of LBB to 
sump evaluations



Staff-Recommended 
Options

12

• Combination of Options 1 and 2
• Near-term resolution schedule for smaller 

LOCAs, and longer-term schedule for the less-
likely larger LOCAs

• Revisit risk tools for GSI-191
– Existing alternate methodology in 2004 safety 

evaluation
– Proposed 10 CFR 50.46a

• Option 3 not recommended for reasons 
discussed in this presentation



GDC-4 Rule: Statement of 
Considerations

• LBB credit enhances safety through the removal of plant 
hardware (i.e., the removal of pipe whip restraints and jet 
impingement barriers) that negatively affects plant 
performance, while not affecting ECCS, containments, and 
environmental qualification of mechanical and electrical 
equipment.

– LBB enhances safety through the removal of barriers to inspection 

• LBB applies to local, not global, dynamic effects 
• LBB removes the requirement to consider jet impingement 

forces on adjacent components, decompression waves 
within the intact portion of the piping system, and dynamic  
pressurization in cavities, subcompartments, and 
compartments
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Application of LBB to GSI-191

• If GDC-4 is permitted to be applied to GSI-191
– Might eliminate the need for additional insulation change-outs 

at some affected plants – thereby reducing worker radiation 
exposure

– Would likely reduce the scope and number of needed insulation 
change-outs at affected plants  

– Might eliminate need for additional strainer testing for some 
affected plants

– Licensees who have already shown satisfactory strainer 
performance could potentially recover operational margins

– Could simplify assumptions in GSI analysis and staff review for 
GSI-191

14



Disadvantages
• Inconsistent with intent of GDC-4 because there would 

be no benefit for reactor safety
• Large reduction in defense-in-depth (DID)

– LBB credit could allow large amounts of potentially problematic 
materials to remain in containment

– If an LBB pipe ruptures, despite being a low-probability event, 
it would cause debris generation that would be unevaluated for 
impact on ECCS strainer performance

– Small amounts and combinations of debris have been shown 
in testing to cause sump failure

– Sump failure following a LOCA in LBB piping would likely 
cause loss of the ECCS core cooling (a prevention feature) 
and also result in loss of the containment spray system (a 
mitigation feature) without any additional protection system 
failures

15
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Disadvantages (Cont’d)
• Primary water stress corrosion cracking (PWSCC)

– LBB piping typically contains welds with Alloy 82/182 material 
which is susceptible to PWSCC

– Industry has implemented guidance and programs to minimize 
the impact of PWSCC such as augmented examination 

• Some mitigation measures such as weld overlays and stress improvement 
have been implemented by some licensees 

– Additional analyses would be needed prior to applying GDC-4 to 
GSI-191

– SRP 3.6.3 does not permit an active degradation mechanism  
(e.g., PWSCC).  Increased inspections are an interim response 
relating to LBB piping

• LOCAs outside scope of LBB would be unaffected by 
this credit and could be problematic for some plants
– LBB has not been approved for less than 6-inch pipe



17

Policy Considerations

• Approving LBB for GSI-191 would be inconsistent with 
DID principles
– Initiating event for accidents included in a plant’s licensing analyses 

should not result in core damage in the absence of additional 
independent failures

– Independence of prevention and mitigation – should minimize likelihood 
that a single cause results in failure of a prevention and mitigation feature

• Approving LBB for GSI-191 would be inconsistent with the 
proposed 10 CFR 50.46a regarding ECCS performance
– 10 CFR 50.46a requires ECCS to have capability to mitigate the full 

spectrum of LOCAs as directed by the Commission in SRM dated July 1, 
2004 related to SECY-04-0037

– Allowing LBB to be used as the basis for not further modifying sump 
screens or for not removing sources of debris may prevent the ECCS 
system from performing its design function, which is contrary to licensees 
being able to “successfully mitigate the full spectrum of LOCAs”



18

Policy Considerations (Cont’d)

• Policy decision to expand GDC 4 to allow credit for GSI-191 
would presumably include a Commission decision that the 
change:
– would not result in an unacceptable reduction in DID
– is appropriate even though there is no perceived safety 

benefit
– would not result in unintended consequences (e.g., 

unacceptable precedent for the use of LBB)
• Technical basis for expanding GDC-4 in the presence of 

PWSCC would need to be approved by the Commission 
• Application of GDC-4 to GSI-191 would require revising the 

Statement of Considerations for GDC-4, revising the rule, 
and/or issuing exemptions



Recommendation

• Staff does not recommend that GDC-4 (LBB) be 
applied to sump evaluations to resolve the GSI-
191 issue for the following reasons:
– Large reduction in DID for ECCS system performance 

that is inconsistent with DID principles
– Inconsistent with the intent of GDC-4 because there 

would be no corresponding safety benefit and the 
concern of local versus global dynamic effects

– LBB credit for a global effect might set a precedent for 
other areas of plant design

– PWSCC concerns in LBB piping
– Inconsistent with risk-informed ECCS rulemaking of 10 

CFR 50.46a that represents current NRC staff thinking 
on risk-informing ECCS regulations
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Risk-Informed 
Resolution of GSI-191  

• Reg Guide 1.174 guidelines specify that a risk-
informed resolution should have
– Acceptable delta risk
– Maintenance of sufficient DID
– Safety margins
– Monitoring program

• Application of risk-informed methods is 
complicated by current limitations in 
phenomenological modeling
– Key phenomenological models are either simplified and 

bounding (e.g., debris generation and transport) rather 
than realistic, or do not exist (e.g., debris bed head loss)

20



Change in Risk

• Bounding estimates indicate significant risk 
contribution for plants with high fiber or thin bed 
potential and unproven strainer capability:
– Medium (2 – 6 inch) break probability ~ 5x10‾5/year
– Recirculation required
– Bounding sump clogging probability = 1.0 
– Recovery options limited (backflush, extended injection)

• Current limitations in phenomenological 
modeling make development of realistic 
“probability of clogging” model infeasible

• Medium breaks do not satisfy Δrisk criterion
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Defense in Depth

• Loss-of-coolant accidents (LOCAs) of all 
sizes must be mitigated per regulation

• Sufficient DID would not be maintained 
with unrecoverable sump failure rate of 
1.0 even if Δrisk criterion is met

• Protection would be solely based on initiating 
event not occurring

• Loss of systems that prevent core damage and 
degradation of systems that mitigate 
consequences (containment spray) would result
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10 CFR 50.46a Overview
• Proposed rule represents current staff thinking on 

risk-informing ECCS regulation
• Single-sided area of largest attached pipe 

(transition break size) is largest LOCA analyzed 
as a design basis accident (DBA)

• Mitigation analysis for larger LOCAs up to the 
double-ended break of the largest pipe is still 
required but can assume:
– Offsite power
– No single failure
– Non-safety equipment

• Enabled changes to licensing bases must be risk-
informed with very small risk impact
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Impact on GSI-191
• Affords flexibility of using nonsafety systems 

(e.g., backflush) for beyond-DBA LOCAs 
• Potential (limited) benefit for debris source term

– Less rigor for analysis beyond DBA

• Refined test approaches (zone of influence, 
settling credit) and/or insulation replacements still 
likely needed for some plants
– Breaks below transition break size unaffected by 

proposed rule and potentially problematic for some 
plants

– Could reduce scope of insulation changeout for plants 
limited by larger breaks
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Implementation of 50.46a
for GSI-191 Only

• Final rule due to Commission this December
• Implementing guidance 12 months after 

Commission approval of rule
• Licensee must demonstrate

– Applicability of underlying basis for rule
– Risk-informed criteria must be met (~ RG 1.174)
– Leak detection system adequacy

• Add technical specifications to identify any non-
safety equipment relied upon to mitigate beyond-
DBA LOCAs

• Injection phase ECCS models and analyses not 
impacted by 50.46a application to GSI-191



Summary of 
10 CFR 50.46a Option

• Represents current staff thinking on risk-
informing ECCS requirements and is consistent 
with RG 1.174

• Would provide flexibility in resolving larger-break 
LOCAs but is not an “analysis only” solution

• Implementation for GSI-191 is not overly 
burdensome and would not affect injection phase 
analyses

• Schedule for rulemaking supports recommended 
option for GSI-191 closure but is dependent on 
Commission approval of 10 CFR 50.46a
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In-Vessel Effects

27

• Industry planning “cross test” for September 2010
• Draft safety evaluation (SE) to be issued by 

September 2010
• ACRS review October/November 2010
• Final SE early 2011
• Staff view – strainer performance and in-vessel 

effects closely linked
• Resolving strainer issue in absence of 

consideration of in-vessel effects could lead to a 
strainer that would not clog and a core that would



Advantages of 
Recommended Approach

• Reasonably near-term resolution of an issue the staff sees as 
significant

• Allows time for additional attempts to refine evaluation 
methodology

• Maintains sufficient DID
• Incorporates available risk insights into evaluations and resolution 

schedule
• Continues demonstrably successful issue resolution process
• Contains checks and balances to reduce likelihood of staff 

requiring excess conservatism
• Implementation schedule is risk-informed and takes into account 

the amount of planning and effort required for licensee 
implementation 
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Conclusion
• Staff-recommended approach for issue 

resolution
– Maintain current integrated review process
– Revisit GSI-191 risk tools for evaluating larger 

LOCAs
– Set near-term resolution schedule for smaller 

LOCAs, and longer-term schedule for the less 
likely larger LOCAs

– Resolve in-vessel effects as part of GSI-191
• Staff does not recommend expanding LBB 

credit to GSI-191
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Acronyms
DBA design basis accident
DID defense in depth
ECCS emergency core cooling system
FW feedwater
GDC General Design Criterion
GL Generic Letter
GSI Generic Safety Issue
LBB leak before break
LOCA loss-of-coolant accident
PZR pressurizer
PWR pressurized water reactor
PWSCC primary water stress corrosion cracking
RCS reactor coolant system
Rx reactor
SE safety evaluation
SG steam generator
ZOI zone of influence
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SECY-10-0113 RESOLUTION OPTIONS

 NRC staff recommends Option 1.b in combination with 
Option 2

 The industry recommends Option 1.b in combination with 
Options 2 and 3

2

Option 1 - Maintain the current holistic integrated resolution process for remaining 
plants including evaluating new refinement models

a) Set  near-term schedule for licensees to address the full spectrum of LOCAs
b) Set  near-term schedule for smaller LOCAs, and set  longer term schedule for the less 

likely LOCAs
c) Do not set a schedule for licensees to address remaining issues

Option 2 - Develop additional risk-informed implementing guidance for GSI-191
a) Expand limited risk-informed guidance in Section 6 of the SE for NEI 04-07
b) Generate new guidance assuming the that proposed 10 CFR 50.46a is approved

Option 3 - Application of the GDC-4 exclusion of jet effects to debris generation



Industry Recommendations

 The industry recommends Option 1.b in 
combination with Options 2 and 3

 Industry agrees that design basis for more likely 
breaks should be met using deterministic 
criteria and methods acceptable to the NRC
– Schedule should accommodate ongoing efforts to 

refine ZOI values, settlement credit in strainer 
testing and in-vessel effects
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Industry Recommendations

 All risk-informed options should be pursued 
(available) to address low-likelihood breaks 
– Expand risk-informed guidance in current SE 

on Section 6 of NEI 04-07 (Option 2a)
– Pursue approval of 10 CFR 50.46a and 

generate new guidance (Option 2b)
– Allow application of GDC-4 (Option 3)

4



Industry Recommendations

 Option 2a – Expansion of NEI 04-07 Section 6
– Section 6 in place currently with limited 

relaxation of known conservatisms
– Future value dependent on “separation” 

between guidance applied to small breaks 
and large breaks

– Schedule for development and application 
of expanded guidance unknown
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Industry Recommendations

 Option 2b - Pursue approval of 10 CFR 50.46a 
and generate new guidance
– Greatest value in 10 CFR 50.46a comes 
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manner that is risk-informed and complies 
with regulatory requirements

– Application by plants considered closed 
permits recovery of operational margins

– Guidance currently available and enables 
quick staff review and closure
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Option 3
Allow application of GDC-4

 Debris generation is a direct consequence of local dynamic 
effects excluded from postulated breaks in LBB qualified piping 
 Debris generation is not a global phenomenon as defined by rule

 Safety benefit of GDC-4 rule change addressed worker safety 
and plant safety benefits associated with removal of pipe whip 
restraints and jet impingement shields

 The industry and NRC have made significant progress in 
resolving PWSCC in PWRs
 Mitigation efforts include installing weld overlays and mechanical stress 

improvements
 Utilities implemented PWROG enhanced leakage monitoring methods
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Reasonable Assurance 
vs. Absolute Assurance

 Safety significance of GSI-191 has been adequately 
addressed
– Design modifications (completed)
– Application of conservative deterministic methods to more 

likely spectrum of breaks (Option 1b)

 Application of GDC-4 (Option 3) enables closure of 
GSI-191 in an expedient manner that
– Acknowledges minimal safety impact 
– Reduces costs and worker impact
– Credits defense-in-depth measures already taken by plants
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SECY-10-0113 RESOLUTION OPTIONS

 NRC staff recommends Option 1.b in combination with 
Option 2

 The industry recommends Option 1.b in combination with 
Options 2 and 3

2
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Option 3 - Application of the GDC-4 exclusion of jet effects to debris generation
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breaks should be met using deterministic 
criteria and methods acceptable to the NRC
– Schedule should accommodate ongoing efforts to 

refine ZOI values, settlement credit in strainer 
testing and in-vessel effects
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Sampling probes are located in the inlet header and in each effluent line of the two demineralizer 
units.  Sample lines from each probe are routed to the sample station. 

5.4.8.2 Shutdown Cooling Function 

The normal shutdown cooling function is performed by the RWCU/SDC system. 

The preferred post-LOCA shutdown cooling function is performed by the FAPCS.  In the 
unlikely event that there is fuel damage, the RWCU/SDC system will perform the post-LOCA 
shutdown cooling function. 

5.4.8.2.1 Design Bases 

Safety Design Bases 

Refer to Subsection 5.4.8.1.1 for the safety design bases. 

Power Generation Bases 

The shutdown cooling mode of the RWCU/SDC system is designed to: 

• Remove decay heat during normal plant shutdowns; 

• Remove the core decay heat, plus overboard the CRD cooling flow after approximately 
one-half hour following control rod insertion and assuming either the main condenser or 
ICS is available for initial cooldown; and 

• With loss of preferred off-site AC power, bring the plant to cold shutdown in 36 hours in 
conjunction with the ICS, assuming the most restrictive single active failure. 

The RWCU/SDC shutdown cooling function modes are interlocked with reactor power operation 
to prevent increase in core reactivity (Subsection 5.4.8.1.1). 

Post-LOCA Bases 

In the unlikely event that fuel damage has occurred, the post-LOCA shutdown cooling mode of 
the RWCU/SDC system is designed to: 

• Bring the plant to cold shutdown, and maintain cold shutdown conditions, through 
realignment of the intersystem cross connection and the applicable intrasystem cross-
connections to the FAPCS; 

• Achieve and maintain plant cold shutdown conditions through the suppression pool 
cooling (with support of portions of the FAPCS), and the mid-vessel injection modes of 
operation; and 

• With the support of portions of the FAPCS, deliver cooled water for drywell spray, 
GDCS pools makeup, or suppression pool makeup. 

The RWCU/SDC system is not intended to satisfy GDC 38 requirements.  The GDC 38 
functional requirements are met by the containment PCCS heat exchangers for the first 72 hours.  
After the first 72 hours, refilling of the PCCS pools and the PCCS Vent Fans maintain stable 
shutdown conditions, indefinitely. 
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5.4.8.2.2 System Description 

In conjunction with the heat removal capacity of either the main condenser and/or the isolation 
condensers, the RWCU/SDC system can reduce the RPV pressure and temperature during 
cooldown operation from the rated design pressure and temperature to below boiling at 
atmospheric pressure in less than one day (see Table 5.4-3).  The system is also designed to 
control the reactor temperature reduction rate. 

The system can be connected to nonsafety-related standby AC power (diesel-generators), 
allowing it to fulfill its reactor cooling functions during conditions when the preferred power is 
not available. 

The shutdown cooling function of the RWCU/SDC system provides decay heat removal 
capability at normal reactor operating pressure as well as at lower reactor pressures. 

The redundant trains of RWCU/SDC permit shutdown cooling even if one train is out of service; 
however, cooldown time is extended when using only one train. 

In the event of loss of preferred power, the RWCU/SDC system, in conjunction with the 
isolation condensers, is capable of bringing the RPV to the cold shutdown condition in a day and 
a half, assuming the most limiting single active failure, and with the isolation condensers remove 
the initial heat load.  Refer to Subsection 5.4.8.1.2 for a description of the RWCU/SDC pump 
motor ASD and its operation for shutdown cooling. 

In the event of a severe accident resulting in fuel failure, train A of the RWCU/SDC system can 
be cross-connected to the FAPCS suppression pool suction and the FAPCS containment cooling 
line to provide containment cooling capabilities.  This will allow containment cooling while 
maintaining the contaminated water inside the reactor building.  In this condition the 
RWCU/SDC system has the capability to return cooled suppression pool water to the reactor 
vessel through the RWCU mid-vessel suction to preclude using the feedwater injection flowpath, 
which exits the reactor building. 

System Operation 

The modes of operation of the shutdown cooling function are described below: 

Normal Plant Shutdown — The operation of the RWCU/SDC system at high reactor pressure 
reduces the plant reliance on the main condenser or ICS.  The entire cooldown is controlled 
automatically.  During the initial phase of reactor shutdown, the RWCU/SDC pumps operate at 
reduced speed with the pumps and system configuration aligned to provide a moderate system 
flow rate and control the cooldown rate to less than the maximum RPV cooling rate allowed. 
One or both trains of RWCU/SDC may be operated during the early phase of reactor shutdown 
and cooldown.  As cooldown proceeds and RWCU/SDC removes a larger portion of the reactor 
decay heat, , total RWCU/SDC system flow is increased. 

In each RWCU/SDC train, the bypass line around the RHX, and the bypass line around the 
demineralizer are opened to permit increased pump speed and obtain the quantity of system flow 
required to achieve the process state needed during  the shutdown cooling mode.  Flow continues 
through each in-service RWCU/SDC NRHX, with the capability of controlling the RCCWS inlet 
valve to increase, or decrease cooling water flow as necessary. 
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A loss of all power generation buses is not the limiting assumption and the effects of continued 
feedwater injection is more limiting, as it can potentially add water to the wetwell and compress 
the wetwell air space.  The ESBWR design incorporates features that mitigate this challenge by 
isolating reactor inventory sources outside of containment and provides a method of GDCS 
initiation based on LOCA condition detection.  These features ensure that containment remains 
within design pressure for the entire 72-hour event duration.  These features also ensure 
acceptable performance for the full spectrum of LOCA events within containment, with or 
without the assumption of loss of external injection capability.  Additionally, although power 
generation buses are considered available to add feedwater or High Pressure Control Rod Drive 
(HP CRD) injection, no credit is given for heat removal systems powered by these buses.  Table 
6.2-7h shows the sequence of events for the Main Steam Line Break with failure of one SRV and 
with offsite power available.  Figures 6.2-14j1 through 6.2-14m3 show the pressure, temperature, 
DW and GDCS airspace pressure responses and PCCS heat removal for this analysis.  The 
noncondensable mass and the void fraction in the DW and GDCS are presented in Figures 6.2-
14n1 through 6.2-14o3.  The detailed discussion on the chronology of progression is given in 
Appendix 6E.5.  The cases analyzed without offsite power and water addition assume higher 
initial pressure, and result in higher pressure as shown in Table 6.2-5.  The highest value of 
Maximum DW Pressure in Table 6.2-5 is the calculated peak containment internal pressure for 
the design basis loss of coolant accident. 

6.2.1.1.3.5.1  Post-LOCA Containment Cooling and Recovery Analysis 

For post-LOCA containment cooling and recovery, Main Steam Line Break scenarios selected 
are one SRV failure and one DPV failure.  The analysis with PARs and 4 of the 6 PCCS vent 
fans uses the failure with one SRV and the analysis with RWCU/SDC in suppression pool 
cooling mode followed by shutdown cooling mode uses the failure with one DPV.  The post 72 
hour analysis results are not sensitive to the event selection (failure of one DPV versus one SRV) 
due to the fact that these two cases are nearly the same in transient responses up to 72 hours and 
the containment pressure and temperature are rapidly reduced upon the activation of the 
nonsafety-related Structure, System, or Components (SSC). 

After the first 72 hours of the accident, the following nonsafety-related SSCs are utilized to keep 
the reactor at safe stable shutdown conditions, to rapidly reduce containment pressure and 
temperature to a level where there is acceptable margin, and then to maintain these conditions 
indefinitely: 

(1) SSCs to refill the IC/PCCS pools; 

(2) PCCS Vent Fans; 

(3) Passive Autocatalytic Recombiner System (PARS); and 

(4) Power supplies to the PCCS Vent Fans and the IC/PCCS pool refill pumps. 

Once a state of safe, stable reactor shutdown is reached, containment pressure and temperature 
are maintained with sufficient margin to containment design limits for a long period of time.  
Figure 6.2-14e1 through Figure 6.2-14e10a show key parameters for the long term pressure 
reduction and maintenance phase.  PARS function at 72 hrs and 4 of 6 PCCS vent fans are 
credited in the calculation.   
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The containment pressure is reduced and is maintained at a reduced pressure after the 72 hour 
peak. Other non-safety related, non-Regulatory Treatment of Non-safety Systems (RTNSS) 
SSCs can be placed in service to bring the reactor to cold shutdown conditions and to further 
reduce the containment pressure and temperature.  These SSCs include the FAPCS as the 
preferred method, and the RWCU/Shutdown Cooling (SDC) system in the unlikely event there is 
fuel damage (Subsections 9.1.3 and 5.4.8, respectively).  The RWCU/SDC and the FAPCS 
system are not part of the primary success path for post-LOCA containment cooling.  
Calculations of RWCU/SDC performance are provided here to show its ability to cooldown the 
reactor and containment.  In the unlikely event of fuel damage, where the RWCU/SDC system is 
used, the Reactor Building HVAC Accident Exhaust Filter Units are a required support system 
for limiting onsite and offsite dose. 

Containment pressure and temperature responses which represent a postulated accident recovery 
evolution, with RWCU/SDC (fuel damage assumed) providing the cold shutdown function are 
shown in Figures 6.2-14e11 and 6.2-14e12.  These response curves are based on the 
RWCU/SDC operating in suppression pool cooling mode for 24 hours, beginning seven days 
after a LOCA, followed by vessel injection via the normal RWCU/SDC midvessel suction line, 
with suction from the suppression pool.  The heat removal for this mode of RWCU/SDC 
operation is provided by the non-regenerative heat exchanger (NRHX).  A conservative heat 
exchanger capacity was assumed which is well within the capability of the RWCU/SDC NRHX.  
Table 6.2-48 lists the RWCU/SDC NRHX data used in the analysis.  There is no requirement to 
start the recovery actions at seven days, since the reactor is already in a safe stable shutdown 
condition, and containment pressure and temperature are in a non-upward trending state, with 
sufficient margin to containment design limits. 

The accident recovery analysis shows that after being in suppression pool cooling for 24 hours 
and then injecting into the reactor vessel for approximately 10 hours, the suppression pool has 
equilibrated with the reactor bulk water temperature at cold shutdown conditions.   

6.2.1.1.4  Negative Pressure Design Evaluation 

During normal plant operation, the inerted WW and the DW volumes remain at a pressure 
slightly above atmospheric conditions.  However, certain events could lead to a depressurization 
transient that can produce a negative pressure differential in the containment.  A DW 
depressurization results in a negative pressure differential across the DW walls, vent wall, and 
diaphragm floor.  A negative pressure differential across the DW and WW walls means that the 
RB pressure is greater than the DW and WW pressures, and a negative pressure differential 
across the diaphragm floor and vent wall means that the WW pressure is greater than the DW 
pressure.  If not mitigated, the negative pressure differential can damage the containment steel 
liner.  The ESBWR design provides the vacuum relief function necessary to limit these negative 
pressure differentials within design values.  The events that may cause containment 
depressurization are: 

• Post-LOCA DW depressurization caused by the ECCS (for example, GDCS) flooding of 
the RPV and cold water spilling out of the broken pipe or cold water spilling out of 
broken GDCS line directly into DW. 

• The DW sprays are inadvertently actuated during normal operation or during post-LOCA 
recovery period. 
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Figure 2.6.2-1.  Fuel and Auxiliary Pools Cooling System  
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Figure 5.1-4.  Reactor Water Cleanup/Shutdown Cooling System Schematic 
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Figure 6.2-14e11.  Containment Pressure Response – 

Post-LOCA Containment Cooling and Recovery 
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Figure 6.2-14e12.  Containment Temperature Response – 
Post-LOCA Containment Cooling and Recovery 
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Overview of NEI Comments

• NEI presented 40 comments on ISG-013:

- 28 substantive comments
- 12 editorial comments
- 8 correlated comments cited in ISG-014

• For substantive comments, the issues address:

- Source term development
- Applicability of TS limits on tank inventories
- Applied level of conservatism
- Mitigative design features 
- Acceptance criteria
- Receptor location
- Applicability and implementation
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Response to NEI Comments

Source Term Development

Issue: Addressing radionuclides not in ANSI/ANS 18.1 but could be 
important based on half-life and transport characteristics

Action: Include H-3, C-14, Tc-99, and I-129 in the ISG-013 
because of half-lives and increased environmental 
mobility.  The ISG will  request applicants to present 
technical  justification for omitting radionuclide listed in ISG-013.

Application of Administrative TS to Inside and Outside Tanks

Issue: ISG-013 considers inside and outside tanks as having possible TS 
limits.  The inclusion of inside tanks is inconsistent with standard 
technical specification documents.

Action: NUREG-0133 specifies that inside tanks can have TS 
limits based on the consequence analysis.  Staff will address 
inconsistency between NURG-0133 and Standard TS and develop 
a revised position in ISG-013.
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Response to NEI Comments
Required Level of Conservatism 

Issue: Confusion on level of conservatism required for the consequence 
analysis.  This confusion stems from seemingly different 
approaches described in ISG-013 and ISG-014, and acceptance 
criteria based on Part 20 ECLs and dose limits.

Action: Staff prefers a screening approach to the consequence analysis.  
The ISG will clarify that the applicant should first use a simple 
worst-case screening analysis.  If this worst-case analysis 
demonstrates acceptability, then no further action is required.  If the 
worst-case cannot demonstrate acceptability, then applicant needs 
to provide a more refined analysis and justification the approach. 

Receptor Location
Issue: Stakeholders not clear as to where they should calculate 

consequences and apply acceptance criteria.
Action: Further clarification needed.  Staff prefers location outside the site 

boundary, where  materials first enter a surface water body used 
for drinking or indirect uses.  For ground water, staff prefers 
selecting a location where releases impact drinking water outside 
the site boundary.
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Response to NEI Comments

Acceptance Criteria

Issue: Several comments noted on acceptance criteria.  One issue 
pertains to the inconsistent use of the Part 20 ECLs for direct 
water use (based on 50 mrem/yr) and annual dose limit of 100 
mrem/yr for indirect pathways.  Another issue pertains to the fact 
that the acceptance criteria should refer to the dose associated with 
a tank failure event.  This needs clarification recognizing that 
releases to surface water produce dose rather quickly, while 
releases to groundwater produce protracted exposures and doses.  
Another issue pertains to the need to combine the consequences 
from direct drinking water use with indirect water use.

Action: Acceptance criteria require clarification and include appropriate 
acceptance criteria for different situations.  Staff is mindful not to 
create a complicated set of acceptance criteria.
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Response to NEI Comments

Mitigative Design Features 

Issue: If allowed to take credit for mitigative design features, how should 
applicants address the requirements in ISG-014 that pertain to the 
adequacy of site hydro-geologic properties? 

Action: Further clarification needed as ISG-013 and -014 address  
different aspects.  While both ISGs address protection against 
unintended releases, ISG-013 addresses the adequacy of the 
LWMS design and ISG-014 addresses inherently protective site 
features.

Applicability

Issue: Stakeholders unsure as to when ISG-013 takes effect and if current 
applications need to incorporate the new guidance.

Action: Staff to clarify issue.  Presently, the staff will not apply ISG-013 
to current applications.  Staff will apply new ISGs to any application 
received 6 months after the issuance of both final ISGs, with ISGs 
subsequently incorporated in the SRP. 
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Staff Proposed Action 1/2

In revising and reissuing ISG-013 (SRP 11.2 and BTP 11-6), staff will:

• Address and resolve NEI comments identified earlier 

• Restructure ISG-013 for further clarification and interface with ISG-014

• Keep systems design engineering evaluation in ISG-013 

• Clarify guidance on the application of mitigative design features

• Relocate source term modeling guidance from NUREG-0133 to ISG-013

• Expand guidance on source term basis and development in ISG-013
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Staff Proposed Action 2/2

In revising and reissuing ISG-013 (SRP 11.2 and BTP 11-6), staff will:

• Clarify guidance on a graded /screening approach in assessing impacts

• Redefine acceptance criteria as 100 mrem for direct and indirect exposure 
pathways at the point of entry in a ground aquifer or surface water body

• Relocate dose assessment and verification of compliance in ISG-014

• Relocate administrative TS requirement on tank inventories from NUREG-0133 to 
ISG-013

• Expand guidance on administrative TS as one element in operational programs

• Realign staff review responsibilities and interfaces among SRP Sections 2.4.13
and 11.2, and BTP 11-6
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Staff Proposed Action

Any questions? 
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Response to NEI Comments
Summary of Revision
• 24 comments were used to revise the ISG-014 text, while 17 

comments were addressed in the response without any text 
changes.

Background Section:
• Clarify the regulatory basis of proposing  ‘annual average 

hydrologic occurrence.’ (Comments #10 & 21).

On-site Hydrogeologic Characterization Section:
• Does ISG-014 introduce a new requirement for annual average 

dose limits? (#22).
• Item (e) of this section appears to introduce new criteria for areal 

hydrological conditions and requirement for in-situ testing (#23).
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Response to NEI Comments
Receptor Location Section:
• Clarify the description of receptor points (#27).

Direct Release to Groundwater Section:
• Clarify the main objective of  groundwater modeling (#6).
• Clarify when a hierarchical consequence analysis is used  (#7 & 

11).
• Remove the requirement of meeting the EPA drinking water 

standard for FSAR 2.4.13 consequence analysis (#35). 
• Provide the regulatory basis of waiving FSAR 2.4.13 consequence 

analysis (#36).

Applicability:
• Applicability should be for initial applications received after final 

ISG is approved (#1).




