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Dear Chairman Diaz: 

SUBJECT:	 SUMMARY REPORT - 5061h MEETING OF THE ADVISORY COMMITTEE ON 
REACTOR SAFEGUARDS, OCTOBER 1-3, 2003, AND OTHER RELATED 
ACTIVITIES OF THE COMMITTEE 

During its 5061h meeting, October 1-3,2003, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following report, letter, and memoranda: 

REPORT: 

• 
Report to Nils J. Diaz, Chairman, NRC, from Mario V. Bonaca, Chairman, ACRS: Report on the 
Safety Aspects of the License Renewal Application for the Fort Calhoun Station, Unit 1, dated 
October 9, 2003. 

LETrER: 

Letter to William D. Travers, Executive Director for Operations, NRC, from Mario V. Bonaca, 
Chairman, ACRS: Draft Final Regulatory Guide 1.168, Revision 1, "Verification, Validation, 
Reviews, and Audits for Digital Computer Software Used in Safety Systems of Nuclear Power 
Plants," dated October 8,2003. 

MEMORANDA: 

Memorandum to William D. Travers, Executive Director for Operations, NRC, from John T. 
Larkins, Executive Director, ACRS: Draft Regulatory Guide DG-1129, "Criteria for Independence 
of Electrical Safety Systems" (Revision 3 to Regulatory Guide 1.75), dated October 7, 2003. 

Memorandum to James E. Dyer, Director, Office of Nuclear Reactor Regulation, NRC, from 
John T. Larkins, Executive Director, ACRS: Kewaunee Nuclear Power Plant - Advisory 
Committee on Reactor Safeguards, Review of Stretch Power Uprate Amendment (TAC No. 
MB9031), dated October 9,2003. 
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The Honorable Nils J. Diaz 

HIGHLIGHTS OF KEY ISSUES 

1. ACRS Meeting with the NRC Commissioners 

The Committee met with the NRC Commissioners on October 2, 2003 to discuss several items 
of mutual interest, including: materials degradation issues; reactor oversight process; and, 
improvement of the quality of risk information for regulatory decisionmaking. 

2. Final Review of the Fort Calhoun License Renewal Application 

The Committee heard presentations by and held discussions with representatives of the Omaha 
Public Power District (OPPD) and the NRC staff regarding the license renewal application and 
associated NRC Safety Evaluation Report (SER) for the Fort Calhoun Station, Unit 1. 

The application, requesting renewal of the operating license for Fort Calhoun Station Unit 1 for 
20 years beyond the current license term, which expires August 9, 2013, was submitted to the 
NRC on January 9, 2002 and updated on April 5, 2002. The plant is a single unit, 1500 MWt 
Combustion Engineering pressurized water reactor (PWR). The staff presented the resolution 
of open and confirmatory items, significant time-limited aging analyses, inspection findings, and 
other related matters. The applicant provided information on the commitment tracking, 
significant operating events, schedule for replacing the reactor pressure vessel head, 
pressurizer, and steam generators. 

Committee Action 

The Committee issued a report to the NRC Chairman dated October 9,2003, agreeing with the 
staff position that the programs instituted by OPPD to manage age-related degradation are 
appropriate and provide reasonable assurance that Fort Calhoun Station, Unit 1 can be 
operated in accordance with its current licensing basis for the period of extended operation 
without undue risk to the health and safety of the public. The ACRS recommended that the 
license renewal application for the Fort Calhoun Station, Unit 1 be approved. 

3. Interim Review of the AP1000 Design 

The Committee heard presentations by and held discussions with Westinghouse 
representatives regarding the AP1 000 design certification status and specific technical issues 
requested by the ACRS such as the automatic depressurization system (ADS)- stage 4 squib 
valve reliability, and the post-loss of coolant accident (LOCA) aerosol deposition calculation. 
Westinghouse concluded that the ADS-4 squib valve design is a basic design that has been 
used extensively for many smaller squib valves, and the reliability information from smaller 
valves will be applicable to larger valves when scaling the design. 
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Westinghouse representatives described the post-LOCA design basis aerosol deposition in 
AP1000 containment. Similar to the AP600 design, the AP1 000 containment has a large steel 
shell cooled on the outside, leading to higher heat transfer rate and higher natural aerosol 
removal rate for fission product aerosols than would exist from sedimentation alone. Since 
AP1000 and AP600 have a similar design, the calculation is a repetition of the AP600 calculation 
with AP1 000 parameters and thermal hydraulics. 

The NRC staff issued a draft Safety Evaluation Report (SER) on June 16, 2003, that contains 
174 open items regarding the AP1000 design review. Currently there are 24 open items that are 
considered resolved, and 34 open items that require verification. The remaining open items 
include computer code verification, scaling of test facilities, core level during long term cooling, 
boron precipitation, seismic, wind and tornado loadings, and leak-before-break analysis. The 
NRC staff plans to issue its final SER in September 2004. 

Committee Action 

The Committee plans to continue its review of the AP1 000 design during future meetings, with a 
possible interim report to the Commission. 

4.	 Proactive Materials Degradation Assessment Program 

The Committee heard presentations by, and held discussions with, representatives of 
the NRC staff regarding the status of staff's research program addressing materials 
degradation. The staff discussed major activities of its research program associated with 
materials degradation. The staff also provided insights to its proactive materials degradation 
initiative for assessing materials degradation at nuclear power plants. 

Committee Action 

This was an information briefing and no Committee action was taken. The Committee plans to 
continue its discussion of this matter during future meetings. 

5.	 Subcommittee Report on the Interim Review of the License Renewal Application for H. B. 
Robinson Nuclear Power Plant 

The plant license renewal Subcommittee Chairman presented a report of its September 30, 
2003 meeting on the Interim review of the license renewal application (LRA) for H.B. Robinson 
Nuclear Power Plant. The chairman stated that the applicant used the generic aging lessons 
learned (GALL) process very effectively in preparing its LRA. All open and confirmatory items 
have been resolved. The staff performed three inspections of applicant's license renewal 
activities and concluded that the license renewal activities were conducted as described in the 
license renewal application. 
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Committee Action 

The Committee decided not to issue an interim report. The full Committee will hear 
presentations by, and have discussions with, representatives of the NRC staff and Carolina 
Power and Light Company in March 2004 regarding the staff's final Safety Evaluation Report for 
the Robinson Nuclear Power Plant LRA. 

6.	 Subcommittee Report on Fire Protection Matters 

The Fire Protection Subcommittee Chairman provided a report to the ACRS regarding its 
meeting with the staff and industry representatives on September 9, 2003. The items discussed 
included: 

Status of the staff's rulemaking effort to revise 10 CFR 50.48 to allow licensee's to 
voluntarily adopt NFPA 805 as an alternative to existing fire protection requirements 

•	 Resolution of post-fire safe shutdown circuit analysis issues 
Staff proposal for rulemaking to address licensee's use of operator manual actions in lieu 
of permanently installed equipment and barriers. 

The staff also discussed development of NUREG 1805, "Fire Dynamics Tools (FDTs) 
Quantitative Fire Hazard Analysis Methods for the U.S. Nuclear Regulatory Commission Fire 
Protection Inspection Program." The NUREG and associated EXCEL spreadsheets were 
developed to assist regional fire protection inspectors in performing fire hazard analysis. Fire 
Protection inspectors may use these tools to perform risk-informed evaluations of credible fires 
that may cause significant damage to essential safe-shutdown equipment. 

Committee Action 

The Committee plans to review the draft final rule language revising 10 CFR 50.48 and other fire 
protection matters during future meetings. 

7.	 Operating Experience Assessment Report - Effects of Grid Events on Nuclear Power 
Plant Performance 

The Committee heard presentations from the staff on the results of the staff's assessment of 
loss of power (LOOP) experience over two distinct periods of time, before deregulation (1985
1996) and after deregulation (1997-2001). The assessment was performed by the Office of 
Nuclear Regulatory Research to identify changes to grid performance which could impact the 
relative safety of nuclear power plants. The assessment also provided some numerical 
measures to characterize grid performance as it relates to the frequency and duration of LOOP 
events before and after deregulation. The staff also discussed a few recent grid-related events 
(2001-Present) and their affect on operating nuclear power plants. 
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Committee Action 

This was an information briefing. No Committee action was taken. 

8.	 Draft Final Revision to Regulatory Guide 1.168 (DG-1123), "Verification, Validation, 
Reviews, and Audits for Digital Computer Software Used in Safety Systems of Nuclear 
Power Plants" 

The Committee heard presentations by and held discussions with representatives of the NRC 
staff regarding the draft final Regulatory Guide 1.168, Revision 1. The proposed revision to 
Regulatory Guide 1.168 was issued for public comment in January 2003 as draft Regulatory 
Guide DG-1123. Revision 1 to Regulatory Guide 1.168, dated August 2003, addresses quality 
assurance for digital computer software in safety-related systems of nuclear power plants, and 
endorses the Institute of Electrical and Electronics Engineers (IEEE) Standards 1012-1998 and 
1028-1997, with minor exceptions. IEEE 1012 is a process Standard that defines the verification 
and validation processes in terms of specific activities and related tasks. IEEE 1028 is a 
Standard defining five types of software review, together with procedures required for the 
execution of each review type. 

Committee Action 

The Committee issued a letter to the EDO on this matter dated October 8, 2003, recommending 
the issuance of Revision 1 to Regulatory Guide 1.168. 

9.	 Subcommittee Report on Reactor Fuels 

The Subcommittee heard a report on the meeting of the Subcommittee on Reactor Fuels, which 
was held on September 29-30, 2003. The report began with a the history of the high burnup fuel 
research program, and the ongoing activities to assess the acceptance criteria used by the 
industry for high burnup fuel during various transients and accidents. The program has made 
considerable progress towards confirming that current LWR fuel designs are safe to operate up 
to 62 GWD/MTU. Additional work is progressing to support revisions to 1OCFR50.46 criteria, 
and to generalize the acceptance criteria for new cladding materials. Industry also continues to 
work to improve the operating performance of reactor fuel through the Electric Power Research 
Institute's Robust Fuels Program, and these efforts are intended to support extended burnup 
beyond current regulatory limits. The Committee believes that it is important for the staff to 
continue to develop its own in-house capability to evaluate fuel performance and behavior. 
Overall, the fuel work represents a success story for the Office of Nuclear Regulatory Research. 
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10.	 Review of the Phenomena Identification and Ranking Table (PI RT) Process 

The Committee heard a presentation by and held discussions with Dr. Nourbakhsh, ACRS 
Senior Fellow, regarding his review of the PIRT process and his proposed recommendations for 
enhancing the PIRT process. 

Committee Action
 

This was an information briefing. The Committee did not take any action.
 

RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS/EDO COMMITMENTS
 

There were no EDO responses for consideration by the Committee during this meeting.
 

LIST OF MATTERS FOR THE ATTENTION OF THE EDO
 

•	 The Committee plans to review the draft final Revision 3 to Regulatory Guide 1.75 (DG
1129), "Criteria for Independence of Electrical Safety Systems," after reconciliation of 
public comments. 

The Committee plans to continue its review of the AP1 000 design during future 
meetings. 

•	 The Committee plans to continue its review of the proactive materials degradation 
program during future meetings. 

•	 The Committee plans to review the adequacy of the resolution of those items, declared 
resolved by the staff, that were raised by the ACRS in NUREG-1740, "Voltage-Based 
Alternative Repair Criteria." 

•	 The Committee plans to review the draft final revision to 10 CFR 50.48 to endorse the 
NFPA-805 fire protection Standard and other fire protection matters during future 
meetings. 

OTHER RELATED ACTIVITIES OF THE COMMITTEE 

During the period from September 10, 2003, through October 1, 2003, the following 
Subcommittee meetings were held: 

•	 Reactor Fuels - September 29-30, 2003 

• 
The Subcommittee reviewed progress by the Office of Nuclear Regulatory Research in the area 
of high burnup fuels and other fuel-related research to more fully understand industry activities 
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associated with the "Robust Fuel Program," and to hear the experience of industry related to 
crud deposits on reactor fuels. 

Plant License Renewal - September 30, 2003 

The Subcommittee reviewed the license renewal application for the H. B. Robinson nuclear 
power plant Unit 2 and the associated draft Safety Evaluation Report prepared by the NRC staff. 

•	 Planning and Procedures - October 1, 2003 

The Subcommittee discussed proposed ACRS activities, practices, and procedures for 
conducting Committee business and organizational and personnel matters relating to ACRS 
and its staff. 

PROPOSED SCHEDULE FOR THE 507th ACRS MEETING 

The Committee agreed to consider the following topics during the 507th ACRS meeting, to be 
held on November 6-8, 2003: 

• 
• Draft Final Regulatory Guide 1.32, Revision 3, "Criteria for Power Systems for Nuclear 

Plants" 
•	 Safeguards and Security Matters 
•	 Proposed Resolution of Generic Safety Issue 189, "Susceptibility of Ice Condenser and 

Mark III Containments to Early Failure from Hydrogen Combustion During a Severe 
Accident" 
Regulatory Effectiveness of the Resolution of Unresolved Safety Issue (USI)-A45, 
"Shutdown Decay Heat Removal Requirements" 
Mixed Oxide (MOX) Fuel Fabrication Facility 

•	 Advanced Non-Light Water Reactor Licensing Framework 
•	 Subcommittee Report - R. E. Ginna License Renewal Application 
•	 NRC Safety Research Program Report 
•	 Early Site Permit Review Standard 
•	 Task Force Report on Operating Experience 

Sincerely, 

Mario V. Bonaca 
Chairman 
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I. Chairman's Report (Open) 

II.	 Final Review of the Fort Calhoun License Renewal Application (Open) 

III.	 Interim Review of the AP1 000 Design (Open) 

IV.	 Proactive Material Degradation Assessment Program (Open) 

V. Subcommittee on the Interim Review of the License Renewal Application for 
H. B. Robinson Nuclear Power Plant (Open) 

• VI. Subcommittee Report on Fire Protection Matters (Open)
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VIII.	 Draft Final Revision to Regulatory Guide 1.168 (DG-1123l, "Verification, 
Validation, Review. and Audits for Digital Computer Software Used in Safety 
Systems of Nuclear Power Plants" (Open) 

IX.	 Subcommittee Report on Reactor Fuels (Open) 
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A.	 Reconciliation of ACRS Comments and Recommendations 
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• REPORT: 

Report to Nils J. Diaz, Chairman, NRC, from Mario V. Bonaca, Chairman, ACRS: Report 
on the Safety Aspects of the License Renewal Application for the Fort Calhoun Station, 
Unit 1, dated October 9, 2003. 

LETTER: 

Letter to William D. Travers, Executive Director for Operations, NRC, from Mario V. 
Bonaca, Chairman, ACRS: Draft Final Regulatory Guide 1.168, Revision 1, "Verification, 
Validation, Reviews, and Audits for Digital Computer Software Used in Safety Systems of 
Nuclear Power Plants," dated October 8, 2003. 

MEMORANDA: 

Memorandum to William D. Travers, Executive Director for Operations, NRC, from John 
T. Larkins, Executive Director, ACRS: Draft Regulatory Guide DG-1129, "Criteria for 
Independence of Electrical Safety Systems" (Revision 3 to Regulatory Guide 1.75), dated 
October 7, 2003. 

• 
Memorandum to James E. Dyer, Director, Office of Nuclear Reactor Regulation, NRC, from 
John T. Larkins, Executive Director, ACRS: Kewaunee Nuclear Power Plant - Advisory 
Committee on Reactor Safeguards, Review of Stretch Power Uprate Amendment (TAC No. 
MB9031), dated October 9,2003. 

APPENDICES 

I. Federal Register Notice 
II. Meeting Schedule and Outline 

III. Attendees 
IV. Future Agenda and Subcommittee Activities 
V. List of Documents Provided to the Committee 
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MINUTES OF THE 506th MEETING OF THE
 
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

OCTOBER 1-4, 2003
 
ROCKVILLE, MARYLAND
 

The 506TH meeting of the Advisory Committee on Reactor Safeguards (ACRS) was held in 
Conference Room 2B3, Two White Flint North Building, Rockville, Maryland, on October 1-4, 
2003. Notice of this meeting was published in the Federal Register on September 26, 2003 
(65 FR 5564) (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. There were no written statements or requests for time to make oral 
statements from members of the public regarding the meeting. 

• 
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.qov/ACRS/ACNW. 

ATTENDEES 

ACRS Members: ACRS Members: Dr. Mario V. Bonaca (Chairman), Dr. Graham B. Wallis 
(Vice Chairman), and Mr. Stephen L. Rosen, (Member-at-Large), Dr. F. Peter Ford, Dr. Thomas 
S. Kress, Mr. Graham M. Leitch, Dr. Dana A. Powers, Dr. Victor H. Ransom, Dr. William J. 
Shack, and Mr. John D. Sieber. Dr. George E. Apostolakis did not attend. For a list of other 
attendees, see Appendix III. 

I. Chairman's Report (Open) 

[Note: Dr. John T. Larkins was the Designated Federal Official for this portion of the meeting.] 

Dr. Mario V. Bonaca, Committee Chairman, convened the meeting at 8:30 a.m. and reviewed 
the schedule for the meeting. He summarized the agenda topics for this meeting and 
discussed the administrative items for consideration by the full Committee. 
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II. Final Review of the Fort Calhoun License Renewal Application (Open) 

[Note: Mr. Marvin D. Sykes was the Designated Federal Official for this portion of the meeting.] 

The Committee heard presentations and held discussions with representatives of the Omaha 
Public Power District (OPPD) and members of the NRC staff regarding the license renewal 
application and associated NRC Safety Evaluation Report (SER) for the Fort Calhoun Station, 
Unit 1. 

The application requesting renewal of the operating license for the Fort Calhoun Station Unit 1 
for 20 years beyond the current license term, which expires August 9, 2013, was submitted to 
the NRC on January 9,2002 and updated on April 5, 2002. The plant is located on the west 
bank of the Missouri River in Washington County, Nebraska approximately 19 miles north of 
Omaha, Nebraska. The plant consists of a Combustion Engineering pressurized water reactor 
(PWR) nuclear steam supply system licensed to operate 1500 MWt (approximately 475 Mwe.) 

Committee Action 

The Committee issued a report to the NRC Chairman dated October 9,2003, agreeing with the 
staff position that the programs instituted by OPPD to manage age-related degradation are 
appropriate and provide reasonable assurance that the Fort Calhoun Station, Unit 1 can be 
operated in accordance with its current licensing basis for the period of extended operation 
without undue risk to the health and safety of the public. The ACRS recommended that the 
license renewal application for OPPD's Fort Calhoun Station, Unit 1 should be approved. 

III. Interim Review of the AP1000 Design (Open) 

[Note: Dr. Medhat EI-Zeftawy was the Designated Federal Official for this portion of the 
meeting.] 

Dr. Thomas Kress, ACRS Member, stated that the purpose of this session was to hear a 
briefing by representatives of the NRC staff and Westinghouse regarding the resolution of open 
items and related design certification issues for the AP1 000 design. The AP1 000 design is a 
PWR with a power rating of 3415 Mwt with an electrical output of at least 1000 Mwe. The 
AP1000 design contains features that are new in nature. The most significant improvement to 
the design is the use of safety systems that employ passive means such as gravity, natural 
circulation, condensation and evaporation, and stored energy for accident mitigation. These 
passive systems perform safety injection, residual heat removal, and containment cooling 
functions. 

On July 16-18, 2003, the Thermal-Hydraulic Subcommittee and the Future Plant Designs 
Subcommittee held a meeting in Monroeville, PA, and discussed several issues. The 
subcommittee members raised the following significant points during their discussion with 
Westinghouse representatives and the NRC staff: 
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•	 In the thermal-hydraulic area, more discussion is in progress between the NRC staff and 
Westinghouse regarding entrainment, level swell, and boron precipitation. 

•	 In the severe accident environment generated with the MAAP 4 code, more clarification 
is needed for the methodology used for the AP1 000 environment for Lambda 
calculation. 

•	 Clarification of the dominant core damage sequence from probabilistic risk assessment. 

•	 The vessel retention issue-- where and how it breaks through the vessel and how it 
relates to the FCI? 

•	 The squib valve reliability and the lack of actual valve testing. 

•	 The performance of the sump screens and the acceptance of the AP1 000 design to 
tolerate resident debris on screens. 

Mr. Mike Corletti, Westinghouse, stated that the AP1 000 plant has a design objective of 60 
years without a planned replacement of the reactor vessel. However, the design does provide 
for replaceability of other major components, including the steam generator. 

Some features of the AP1 000 design include a longer reactor core design, larger pressurizer, 
an in-containment refueling water storage tank, automatic depressurization system, revised 
main control room design with a digital microprocessor-based instrumentation and control 
system, hermetically sealed canned reactor coolant pump motors mounted to the steam 
generator, and increased battery capacity. 

On March 28, 2002, Westinghouse submitted its application to the NRC for final design 
approval of the AP1 000 design in accordance with Appendix 0 to Part 52 of Title 10 CFR, and 
for standard design certification in accordance with SUbpart B of 10 CFR Part 52. Accordingly, 
the NRC staff has reviewed the design certification application and has developed a draft safety 
evaluation report (DSER). 

Mr. Dan Frederick, CONAX Florida Corporation, briefed the Committee regarding the 
development of the squib valve. Based upon Pyronetics 2-inch ID flow passage valve, General 
Electric concluded that Pyronetics was capable of designing, manufacturing and testing squib 
valve (7-inch ID). Westinghouse AP600 ADS stage 4 is the same as the GE valve. 
Westinghouse AP1000 ADS stage 4 is a scaled-up (9-inch ID) AP600/GE SBWR valve. The 
GE SBWR ADS valve testing included seismic and other dynamic loads that evaluated vibration 
testing and actuation. For the AP1 000 ADS 4 valve, the planned tests include charge sizing, 
inspection, hydrostatic and leak testing, vibration, and actuation. The design shear section is 
standard pyrovalve design feature that meets ASME code Section III, Class I, with 316 
L material which was selected for the shear section. This material is not subject to stress 
corrosion cracking like numerous other materials under high pressure and temperature, and is 
designed for ease of removal for inspection. Mr. Frederick stated that squib valves have high 
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inherent reliability (0.9998169 at 90% confidence). The reliability for smaller valve is applicable 
for larger valves. 

Mr. Selim Sancaktar, Westinghouse, briefed the Committee regarding the reliability of large 
squib valves in the AP1 000 design. There are two types of failures of the ADS 4 squib valves 
that were modeled. These are (1) failure to open after receiving a signal to open (5.8E
04/demand used), and (2) opens spuriously (5.4E-05/year is used leading to large LOCA). 
Three different sources of failure probability were used to establish the AP1 000 squib valve 
reliability in the fail to open mode. These are (1) the ALWR Utility Requirements Document 
(URD) indicating a failure to operate probability of 3E-03 per demand; (2) Sandia Laboratories 
failure probabilities of 2.0E-04, and (3) 3.2E-04 per demand; and a geometric mean of the URD 
and Sandia for a failure probability of 5.8E-04 per demand. This is the value used in the 
AP1000. Mr. Sancaktar stated that the valve reliability information provided by the squib valve 
vendor CONAX indicated that the squib valves have high inherent reliability and the reliability 
for smaller valves is applicable to larger valves. In addition, no failures associated with shear 
section cracking under constant high pressure and temperature are expected. 

For spurious opening failure, the dominant cause on ADS 4 valve is considered a spurious 
signal. Structural failure of the valve is deemed to be much less likely and is not estimated in 
the AP1 000 PRA. The failure frequency of one or more ADS stage 4 squib valves opening due 
to spurious signal generation is estimated to be 5.4E-05/year. The fact that hardware failure of 
the valve leading to gross leakage is considered small compared to this value implies that the 
contribution of failures from this failure mode is deemed to be less than 5E-06/year, or 5.7E
1O/hour for four valves. This translates to 1.4E-1 O/hour failure rate for a single valve. 

Westinghouse used a similar estimate of structural valve failure as a pipe segment. In AP1 000, 
significant leakage from a pipe segment is assigned a failure rate of 8.5E-09/hour. In general, 
Mr. Sancaktar indicated that if the squib valve failure probability to open is doubled, then the 
plant CDF for internal events at power goes from 2.41 E-07/year to 2.77E-07/year, a 15% 
increase; and, if the spurious opening of the ADS failure probability is doubled, the plant CDF 
will increase by 12.3%. 

Westinghouse representatives described the post-LOCA design basis aerosol deposition in 
AP1000 containment. As part of the AP600 design certification a calculation was performed of 
radiological design basis fission product aerosol removal rates (lambda) by natural processes. 
Similar to the AP600, the AP1 000 containment has a large steel shell cooled on the outside, 
leading to higher heat transfer rate and higher natural aerosol removal rate for 'fission product 
aerosols than would exist from sedimentation alone. Since AP1 000 and AP600 have a similar 
design, the calculation is a repetition of the AP600 calculation with AP1000 parameters and 
thermal hydraulics. The AP600 sensitivity study was also referenced to assess possible 
variation of AP1 000 lambdas. The AP1 000 has. compared to AP600, 75% higher thermal 
power, 20% larger containment by volume, and 75% more aerosol mass. 

The calculation procedure included a selection of the AP1000 sequence that has relatively high 
probability and has timing that is similar to the NRC specified Regulatory Guide 1.183 timing for 
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PWR fission product release; calculated containment thermal hydraulic conditions for a 
selected sequence using MAAP4 code; and, calculated containment aerosol removal rates for 
MAAP4 thermal hydraulic conditions and aerosol assumptions using STARNAUA code. The 
STARNAUA code has been documented and benchmarked against experiment. The expected 
results, compared to AP600, higher diffusion and thermophoresis due to higher heat transfer to 
containment shell, similar sedimentation due to similar concentration and well-mixed 
assumption (conservative), and higher containment lambda. Average lambda is 1.1 per hour. 

Mr. Joseph Colaccino, NRC/NRR, stated that the NRC staff has issued a draft safety evaluation 
report (DSER) on June 16, 2003, that contains 174 open items regarding the AP1 000 design 
review. Currently, there are 24 open items that are considered resolved and 34 open items that 
require verification. Ms. Jennifer L. Uhle, NRR, stated that the remaining open items include 
computer code verifications, scaling of test facilities, core level during long term cooling phase, 
boron precipitation, seismic, wind and tornado loadings, and leak-before-break analysis. The 
NRC staff plans to conduct an independent analysis regarding code calculations, data 
comparison, and analytical modeling. The security issue is an open item and will be reviewed 
separately. The NRC staff plans to issue its final safety evaluation report in September 2004. 

Committee Action 

The Committee plans to continue its review of the AP1 000 design during future meetings, with 
a possible interim report during the spring of 2004. 

IV. Proactive Material Degradation Assessment Program (Open) 

[Note: Dr. B.P. Jain was the Designated Federal Official for this portion of the meeting.] 

Mr. Michael Mayfield, Director, and Mr. J. Muscara, Senior Technical Advisor, Division of 
Technology, Office of Nuclear Regulatory Research (RES), provided an informational briefing 
and discussed major activities of its research program associated with the materials 
degradation issues. The staff also provided insights to its proactive materials degradation 
initiative for assessing materials degradation at nuclear power plants. 

Background 

The staff and industry have responded reactively to the occurrence of materials degradation in 
operating plants. For example, the NRC reacted to the discovery of intergranular stress 
corrosion cracks (IGSCC) in BWR piping in the early 1980s by ordering all BWR plants to shut 
down, over a relatively short period of time, to conduct inservice inspections. Another example 
of reactive management of degradation problems relates to the industry response to steam 
generator tube degradation. Materials degradation from known and previously experienced 
mechanisms and from emerging mechanisms affecting different components will continue and 
will likely accelerate as plants age. 
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In recent years, unexpected degradation of materials in components of nuclear power reactors 
has occurred. The most recent examples include the hot leg weld cracking at the V.C. Summer 
plant, the reactor vessel head penetration (VHP) circumferential cracking at the Oconee 
Nuclear Station, and the reactor vessel head degradation at the Davis-Besse Nuclear Power 
Station. All three of these events involved primary water stress corrosion cracking. The event 
at Davis-Besse involved an unprecedented corrosive attack on the reactor vessel head which 
severely compromised safe operation of the plant. In reaction to the Davis-Besse event, the 
NRC convened a Lessons Learned Task Force (LLTF). A major feature of action plans that the 
staff has undertaken to implement LLTF recommendation, has been a focus on proactive 
assessment and management of materials degradation. 

Proactive Approach 

Proactive approaches to the management of material degradation are needed particularly as 
plants age and continue to operate into their 20-year license renewal period. RES has, 
therefore, decided to develop a proactive program for research on materials degradation 
assessment for nuclear power plants. The research would involve a number of steps and 
considerations: 

•	 Identify materials and locations where degradation can reasonably be expected in the 
future. (This is the most technically challenging step in the proactive materials 
degradation research program. Phenomena Identification and Ranking Table (PIRT) 
methodology will be used to address this step.) 

•	 Review and evaluate inservice inspection and continuous monitoring techniques. 

•	 Review and evaluate techniques that could ameliorate the stressors to mitigate or 
prevent the expected degradation, and identify where developments are needed. 

•	 Review and evaluate existing or new materials for replacement in components where 
degradation is expected. 

•	 Review and evaluate repair and replacement techniques for the materials and 
components of interest, and identify where developments are needed. 

•	 Review and evaluate fabrication inspection techniques for the components and 
geometries of interest. 

Dr. Powers, ACRS Member, invited the staff to comment on his understanding of the industry 
role in resolving material degradation issues. In his view, the industry role is to solve the 
problem and the staff's responsibility is to ensure that the proposed solutions are, in fact, 
solutions and, do indeed, solve the problem completely. The staff responded that they 
essentially have a similar understanding of its role and is interacting with the industry 
cooperatively. 
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Dr. Wallis, ACRS Vice Chairman, commented that the material degradation issue is relevant to 
other industries as well and, still, the NRC's research efforts are confined to the nuclear 
industry. The staff responded that the degradation and corrosion mechanisms are environment 
specific. The environment in other industries (e.g., petrochemical) is quite different. The staff 
cannot use much of the data that is available because it is for different systems and different 
environmental conditions. 

Dr. Ford, ACRS Member, commented that the ACRS had asked but did not get a satisfactory 
response to a question 'from the industry regarding probabilities of flaw detection in and 
inspection techniques used for reactor pressure vessel head penetrations. The staff stated that 
the industry needed to do additional work in that area. 

Committee Action 

No Committee action was required on the staff's information briefing. The Committee will 
continue to be involved in the material degradation related staff's research plans and activities. 

V.	 Subcommittee Report on the Interim Review of the License Renewal Application for H.B. 
Robinson Nuclear Power Plant (Open) 

[Note:	 Dr. B.P. Jain was the Designated Federal Official for this portion of the meeting.] 

The Plant License Renewal Subcommittee Chairman, Graham Leitch, presented a report on its 
September 30,2003 Subcommittee meeting on the interim review of the license renewal 
application (LRA) for the H.B. Robinson steam electric plant, Unit 2, known as Robinson 
nuclear plant (RNP). The Chairman stated that the applicant had used the Generic Aging 
Lessons Learned (GALL) process very effectively. In the past, the Subcommittee review 
meetings had been scheduled for a full day. However, to improve the efficiency and 
effectiveness of the license renewal process, this Subcommittee meeting was scheduled for 
only half a day. This is the second application prepared in accordance with the GALL report. 
Following is a summary of highlights presented by the Subcommittee Chairman. 

The current operating licenses for RNP expires on July 31,2010. The RNP, Unit 2 is adjacent 
to Unit 1, a coal-fired steam power plant. The nuclear unit consists of a Westinghouse 
pressurized water reactor nuclear steam supply system designed to generate 2339 MW
thermal, or approximately 769 MW-electric. Several design features unique to RNP are: 
grouted tendons; containment liner insulation; shared site and some systems with older fossil 
unit; and dedicated shutdown diesel fuel oil tank. All systems which are shared with Unit 1 are 
included in the scope of LRA. The LRA was prepared in accordance with the licensee's quality 
assurance program (10 CFR 50, Appendix B) requirements. All NRC performance indicators 
and inspection findings are green. 

All open items and 29 confirmatory items in the draft SER have been discussed with the staff, 
and the applicant has provided acceptable responses to all of them. There are 27 enhanced 
programs, and 10 new programs. The applicant has committed to have 18 of these programs 
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in place by mid 2004. Several of the programs depend upon yet to be developed positions 
which require approval by NRC (e.g., inspection program for Alloy 600, thermal shield, neutron 
instrumentation cable, etc). The applicant stated that all commitments will be identified in 
implementing documents and any change will be controlled by 10 CFR 50.59 process. 

The applicant stated that the groundwater pH is about 4.4 and the concentrations of chloride 
and sulphate ions are of the order of 20 to 30 parts per million (ppm) and the concentration of 
phosphate is also very low, of the order of 0.05 ppm. The applicant has committed to inspect 
the dam spillway and intake structures every ten years. At any time they perform an inspection, 
opportunistic inspection of below grade inaccessible concrete will also be performed. 

In response to containment debris sump clogging issues relative to ensuring long term 
recirculation cooling following a LOCA, the applicant has responded to the recent NRC Bulletin 
on the PWR sump clogging issue. In response to the bulletin, the applicant is making some 
enhancements to its plant operating procedures and these procedures will be implemented by 
the middle of November 2003. In addition, a design review of the containment sump is also 
planned. 

The Region" staff performed the license renewal scoping and screening, aging management 
program (AMP), and commitment tracking system inspections. This process was carried out by 
a consistent team of five staff members who performed three audit and inspections for a total 
period of about four weeks at the plant site. The team looked at the functions of systems, 
structures, and components (SSCs) defined by the licensee, the interfaces between SSCs, and 
the plant design drawings. It verified the consistency of the licensee designations among 
several different drawings. When a discrepancy was identified, the scope of the review was 
expanded, up to a review of the entire system. The inspections also confirmed that material 
condition of the plant was being adequately maintained and the existing AMPs are working well. 

Nine TLAAs were identified by the staff. All issues have been resolved satisfactorily. In the 
case of reactor vessel neutron embrittlement and upper shelf energy, the staff performed its 
own independent calculations and found the applicant's analyses acceptable. 

The Subcommittee has asked the staff and the applicant to provide more details on the 
following topics during the full Committee meeting in March 2004. 

• Operating history and experience 
• Major equipment replacement 
• Major repairs 
• Boric acid inspection program 
• Disposition of relief request for relaxation of the order for reactor vessel head inspection 
• Commitment tracking system 

Committee Action 
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The full Committee will hear presentations by, and have discussions with, representatives of 
the NRC staff and Carolina Power and Light Company in March 2004 regarding the staff's final 
SER for the Robinson Nuclear Power Plant license renewal application. 

VI.	 Subcommittee Report on Fire Protection Matters (Open) 

[Note: Mr. Marvin D. Sykes was the Designated Federal Official for this portion of the meeting.] 

The Fire Protection Subcommittee Chairman provided a report to the ACRS regarding its 
meeting with the staff and industry representatives on September 9,2003. The items 
discussed included: 

•	 Status of the staff's rulemaking effort to revise 10 CFR 50.48 to allow licensee's to 
voluntarily adopt NFPA 805 as an alternative to existing fire protection requirements 

•	 Resolution of post-fire safe shutdown circuit analysis issues 
•	 Staff proposal for rulemaking to address licensee's use of operator manual actions in 

lieu of permanently installed equipment and barriers. 

The staff also discussed development of NUREG 1805, "Fire Dynamics Tools (FDTs) 
Quantitative Fire Hazard Analysis Methods for the U.S. Nuclear Regulatory Commission Fire 
Protection Inspection Program." The NUREG and associated EXCEL spreadsheets were 
developed to assist regional fire protection inspectors in performing fire hazard analysis. Fire 
Protection inspectors may use these tools to perform risk-informed evaluations of credible fires 
that may cause significant damage to essential safe-shutdown equipment. 

Committee Action 

The Committee plans to review the draft final rule language revising 10 CFR 50.48 and other 
fire protection matters during future meetings. 

VII.	 Operating Experience Assessment Report - Effects of Grid Events on Nuclear Power 
Plant Performance (Open) 

[Note: Mr. Marvin D. Sykes was the Designated Federal Official for this portion of the meeting.] 

The Committee heard presentations from the staff on the results of the staff's assessment of 
loss of power (LOOP) experience over two distinct periods of time, before deregulation (1985
1996) and after deregulation (1997-2001). The assessment was performed by RES to identify 
changes to grid performance which could impact the relative safety of nuclear power plants. 
The assessment also provided some numerical measures to characterize grid performance as it 
relates to the frequency and duration of LOOP events before and after deregulation. The staff 
also discussed a few recent grid-related events (2001-present) and their affect on operating 
nuclear power plants. 

Committee Action 
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This was an informational briefing requested by the ACRS. No committee action was taken. 

VIII.	 Draft Final Revision to Regulatory Guide 1.168 (DG-1123), "Verification, Validation, 
Review, and Audits for Digital Computer Software Used in Safetv Systems of Nuclear 
Power Plants" (Open) 

[Note: Dr. Medhat EI-Zeftawy was the Designated Federal Official of this portion of the 
meeting.] 

Mr, John Sieber, ACRS, stated that RES has developed draft Regulatory Guide (DG)-1123 to 
replace the current (1997) version of Regulatory Guide 1.168, "Verification, Validation, Reviews, 
and Audits for Digital Computer Software Used in Safety Systems of Nuclear Power Plants." 
This guide addresses the quality assurance aspects of the use of digital equipment in safety 
related systems and has, as its legal foundation, the provisions of 5 of the 18 criteria set forth in 
10 CFR Part 50, AppendiX B. 

Mr. Roman Shaffer, RES, stated that for safety system software, software verification and 
validation (V&V), reviews, and audits are important parts of the efforts to achieve compliance 
with the NRC requirements. In addition, the use of industry consensus standards is part of an 
overall approach in meeting the requirements of 10 CFR Part 50. Conformance to such 
standards does not guarantee that regulatory requirements will be met. However, conformance 
does ensure that practices accepted within various technical communities will be incorporated 
into the development and quality assurance processes used to design safety systems. 

Revision 1 (August 2003) of Regulatory Guide 1.168 (the draft was issued as DG-1123) 
endorses IEEE Standard 1012-1998, "IEEE Standard for Software Verification and Validation," 
and IEEE Standard 1028-1997, "IEEE Standard for Software Reviews and Audits." 

IEEE Standard 1012-1998 uses a software integrity level approach to quantify software 
criticality. Software integrity levels denote a range of software criticality values necessary to 
maintain risks within acceptable limits. These software properties may include safety, security, 
software complexity, performance, reliability, or other characteristics. This standard uses the 
following four-level software integrity scheme as a method to define the minimum V&V tasks 
that are assigned to each software integrity level: 

•	 High (Level 4)- selected function affects critical performance of the system 

•	 Major (Level 3)- selected function affects important system performance 

•	 Moderate (Level 2)- selected function affects system performance, but work-around 
strategies can be implemented to compensate for loss of performance 

•	 Low (Level 1)- selected function has noticeable effects on system performance, but only 
creates inconvenience to the user if the function does not perform in accordance with 
requirements. 
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To identify the minimum V&V tasks that apply to a different selected software integrity level 
scheme, the user of the standard shall map this standard's software integrity scheme and 
associated minimum V&V tasks to their selected software integrity level scheme. The mapping 
of the software scheme and the associated minimum V&V tasks shall be documented in a 
software verification and validation report. 

IEEE Standard 1028-1997 defines systematic reviews applicable to software acquisition, 
supply, development, operation, and maintenance. This Standard describes how to carry out a 
review. It also provides minimum acceptable requirements for systematic software reviews, 
where "systematic" includes team participation, documented results of the review, and 
documented procedures for conducting the review. Reviews that do not meet the requirements 
of this standard are considered to be nonsystematic reviews. The standard proVides definitions, 
requirements, and procedures for five types of reviews. These reviews are management, 
technical, inspections, walk-throughs, and audits reviews. 

The NRC staff considers that some audits, technical reviews, and software inspections and 
walk-throughs are focused on the V&V of products of the software development process. 
Management reviews and other audits are focused on ensuring that planned activities are being 
accomplished effectively. Regardless of the approach selected for a given V&V task, the 
responsibility for the adequacy of V&V lies with the organization responsible for the 
independent V&V. 

Committee Action 

The Committee issued a letter to the EDO on this matter dated October 8, 2003, recommending 
the issuance of Revision 1 to Regulatory Guide 1.168. 

IX. Subcommittee Report on Reactor Fuels (Open) 

[Note: Mr. Ralph Caruso was the Designated Federal Official for this portion of the meeting.] 

The Subcommittee heard a report on the meeting of the Subcommittee on Reactor Fuels, which 
was held on September 29-30, 2003. The report began with a the history of the high burnup 
fuel research program, and the ongoing activities to assess the acceptance criteria used by the 
industry for high burnup fuel during various transients and accidents. The program has made 
considerable progress towards confirming that current LWR fuel designs are safe to operate up 
to 62 GWD/MTU. Additional work is progressing to support revisions to 10 CFR 50.46 criteria, 
and to generalize the acceptance criteria for new cladding materials. Industry also continues to 
work to improve the operating performance of reactor fuel through the Electric Power Research 
Institute's Robust Fuels Program, and these efforts are intended to support extended burnup 
beyond current regulatory limits. The Committee believes that it is important for the staff to 
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continue to develop its own in-house capability to evaluate fuel performance and behavior. 
Overall, the fuel work represents an accomplishment for RES. 

X. Executive Session (Open)
 

[Note: Dr. John T. Larkins was the Designated Federal Official for this portion of the meeting.]
 

A. Reconciliation of ACRS Comments and Recommendations 

[Note: Mr. Sam Duraiswamy was the Designated Federal Official for this portion of the
 
meeting.]
 

There were no EDO responses for consideration by the Committee during this meeting.
 

B.	 Report on the Meeting of the Planning and Procedures Subcommittee 
(Open) 

The Committee heard a report from the ACRS Chairman and the ACRS Executive Director 
regarding the Planning and Procedures Subcommittee meeting held on October 1, 2003. The 
following items were discussed: 

• Review of the Member Assignments and Priorities for ACRS Reports and Letters for the 
October ACRS meeting 

Member assignments and priorities for ACRS reports and letters for the October ACRS meeting 
were discussed. Reports and letters that would benefit from additional consideration at a future 
ACRS meeting were also discussed. 

Anticipated Workload for ACRS Members 

The anticipated workload for ACRS members through December 2003 was considered. The 
objectives were: 

•	 Review the reasons for the scheduling of each activity and the expected work 
product and to make changes, as appropriate 

•	 Manage the members' workload for these meetings 
•	 Plan and schedule items for ACRS discussion of topical and emerging issues 

During this session, the Subcommittee also discussed and developed recommendations on the 
items included in the Future Activities List. 

Schedule for ACRS Review of Safeguards and Security Matters 
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A list of near-term ACRS safeguards and security activities and the associated schedules were 
provided to the Committee during the September 2003 ACRS meeting. Dr. Bonaca discussed 
plans for the FYs 2004 and 2005 ACRS activities in the safeguards and security area. The 
Planning and Procedures Subcommittee discussed taking a more strategic approach to 
Safeguards & Security issues and decided what matters to review based on value added and 
what advice might be most useful to the Commission. 

ACRS Evaluation of RES Programs 

RES was directed, by the EDO, to establish a process to evaluate the effectiveness and utility 
of its programs. This evaluation is mandated from the Government Results and Performance 
Act and needs to be in place during the next fiscal year. Mike Mayfield discussed this matter 
with the Committee during the September 2003 meeting to find out whether ACRS would be 
interested in undertaking this task. The Committee agreed to assist RES in assessing the 
effectiveness and utility of the NRC research programs. The Committee will provide its views 
on a possible role for ACRS in this assessment to RES in November 2003. Dr. Powers plans to 
provide proposed assessment metrics of the effectiveness and utility of the NRC research 
programs for consideration by the Planning and Procedures Subcommittee and the full 
Committee during their November 2003 meetings. 

Proposed ACRS Meeting Dates for CY 2004 

Proposed ACRS meeting dates for CY 2004 were discussed. These dates should be finalized 
during the November 2003 ACRS meeting. 

Summary Matrix of ACRS Reports and Letters 

Each year, the ACRS office is required to provide the Commission with a Summary Matrix of 
ACRS reports and letters issued during that year. This year's report is due to the Commission 
on December 31,2003. As has been the ACRS policy, the Committee should authorize the 
ACRS Executive Director to summarize the ACRS reports and letters and develop a Summary 
Matrix, which will be sent to the members for feedback prior to submitting to the Commission. 

ACRS Retreat in 2004 

The Committee normally holds a retreat each year to discuss various matters, including process 
issues, operational issues, and self-assessment. Owing to lack of funding, the Committee did 
not hold a retreat in 2003. The Committee should decide whether to hold a retreat in 2004, and 
if so it should decide on the location, topics, and dates for the retreat. 

Steam Generator Action Plan Items to Address ACRS Recommendations on the Differing 
Professional Opinion 
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At the request of the EDO, the Committee reviewed the technical merits of the Differing 
Professional Opinion (DPO) issues on steam generator tube integrity and documented its 
comments and recommendations in NUREG-1740, "Voltage-Based Alternative Repair Criteria." 
The Committee informed the EDO and the Commission that it would like to review the staff's 
resolution of the ACRS comments and recommendations in NUREG-1740. Dr. Powers' 
proposal for dealing with the items declared resolved by the staff was discussed. 

Member Issues 

Subcommittee Activities 
As a part of the Planning and Procedures Subcommittee planning activities, each 
Subcommittee Chairman should provide a listing of proposed/planned Subcommittee meetings 
for the next several months. To the extent possible, the Subcommittee Chairman should note 
the subject of the meeting, its objective and projected outcome. The ACRS Chairman will take 
a few minutes during each meeting to go around the table and query each member on 
proposed upcoming Subcommittee meetings. 

c. Future Meeting Agenda 

• 
Appendix IV summarizes the proposed items endorsed by the Committee for the 507th ACRS 
Meeting, November 5-8, 2003. 

The 506th ACRS meeting was adjourned at 7:00 p.m. on Friday, October 3,2003. 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
WASHINGTON, D.C. 20555-0001
 

December 8, 2003 

MEMORANDUM TO: Sherry Meador, Technical Secretary 
Advisory Committee on Reactor Safeguards 

FROM: Mario V. Bonaca 
Chairman 

/t/I 
. )'~ ..;. 
~ 

SUBJECT: CERTIFIED MINUTES OF THE 506th MEETING OF THE 
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
(ACRS), OCTOBER 1-3, 2003 

• I certify that based on my review of the minutes from the 506th 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. 

•
 



UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
WASHINGTON, D.C. 20555-0001 

November 26,2003 

MEMORANDUM TO:	 ACRS Members 

FROM:	 Sherry Meador ~MJ...·rf~ 
Technical Secretary . 

SUB..IECT:	 PROPOSED MINUTES OF THE 506th MEETING OF THE 
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
OCTOBER 1-3, 2003 

• 
Enclosed are the proposed minutes of the 506th meeting of the ACRS. This draft 

is being provided to give you an opportunity to review the record of this meeting and 

provide comments. Your comments will be incorporated into the final certified set of 

minutes as appropriate, which will be distributed within six (6) working days from the 

date of this memorandum. 

Attachment:
 
As stated
 

•
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only during those portions of the 
meeting that are open to the public. 

Further information regarding this 
•	 meeting can be obtained by contacting 

the Designated Federal Official between 
7:30 a.m. and 4:15 p.m. (ET). Persons 
planning to attend this meeting are 
urged to contact the above named 
individual at least two working days 
prior to the meeting to be advised of any 
potential changes in the agenda. 

Dated: September 17, 2003. 
Sher Bahadur, 
Associate Directorfor Technical Support, 
ACRSIACNW. 
[FR Doc. 03-24359 Filed 9-25-03; 8:45 am] 
BILLING CODE 759G-Ol-P 

NUCLEAR REGULATORY 
COMMISSION 

V~ Advisory Committee on Reactor
 
-t\. Safeguards; Meeting Notice
 

• 

In accordance with the purposes of 
Sections 29 and 182b. ofthe Atomic 
Energy Act (42 U.S.c. 2039, 2232b), the 
Advisory Committee on Reactor 
Safeguards (ACRS) will hold a meeting 
on October 1-4, 2003, 11545 Rockville 
Pike, Rockville, Maryland. The date of 
this meeting was previously published 
in the Federal Register on Monday, 
November 20, 2002 (67 FR 70094). 

Wednesday, October 1, 2003. 
Conference Room T-2B3, Two White 
FlintNorth,Rockville,A1aryland 

10:15 a.m.-1O:20 a.m.: Opening 
Remarks by the ACRS Chairman 
(Open)-The ACRS Chairman will make 
opening remarks regarding the conduct 
of the meeting. 

10:20 a.m.-12 Noon: Final Review of 
the Fort Calhoun License Renewal 
Application (Open)-The Committee 
will hear presentations by and hold 
discussions with representatives of the 
NRC staff and the Omaha Public Power 
District regarding the License Renewal 
Application for the Fort Calhoun Station 
Unit 1 and the associated final Safety 
Evaluation Report prepared by the staff. 

1 p.m.-3 p.m.: Interim Review of the 
AP1000 Design (Openl-The Committee 
will hear presentations by and hold 
discussions with representatives of the 
NRC staff and Westinghouse regarding 
the resolution of open items and related 
matters. 

3:15 p.m.-4:45 p.m.: Proactive 
A1aterial Degradation Assessment 
Program (Open)-The Committee will 

•
 
hear presentations by and hold
 
discussions with representatives of the 
NRC staff regarding the proposed 
proactive research program for assessing 

materials degradation at nuclear power 
plants. . 

5 p.m.-6:15 p.m.: PreparatlOn for 
Meeting with the NRC Commissioners 
(Open)-The Committee will discuss 
the following topics scheduled for the 
ACRS meeting with the NRC 
Commissioners on October 2, 2003: (1) 
Overview by the ACRS Chairman of 
several items of interest including. risk
informing 10 CFR 50.46 and proposed 
10 CFR 50.69; License renewal 
activities; API000 design; 
Preapplication review of ESBWR design; 
and Power uprate review standard. (2) 
Improvement of the Quality of Risk 
Information for Regulatory 
Decisionmaking, (3) Materials 
Degradation Issues, and (4) Reactor 
Oversight Process. 

6:30 p.m.-7:30 p.m.: Preparation of 
ACRS Reports (Open/Closed)-The 
Committee will discuss proposed ACRS 
reports on matters considered during 
this meeting. In addition, the Committee 
will discuss a proposed ACRS report on 
safeguards and security matters 
(Closed). 

Thursday, October 2, 2003, Conference 
Room T-2B3, 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 a.m.: Subcommittee 
Report on the Interim Review of the 
License Renewal Application for H. B. 
Robinson Nuclear Power Plant (Open)
The Committee will hear a report by and 
hold discussions with the Chairman of 
the ACRS Subcommittee on Plant 
License Renewal regarding the review of 
the H. B. Robinson License Renewal 
Application and the staffs draft Safety 
Evaluation Report with open items. 

9 a.m.-9:15 a.m.: Subcommittee 
Report on Fire Protection A1atters 
(Openl-The Committee will hear a 
report by and hold discussions with Fire 
Protection Subcommittee Chairman 
regarding matters discussed at the 
September 9, 2003 meeting. 

9:30 a.m.-11:30 a.m.: A1eeting with 
the NRC Commissioners (Open)-The 
Committee will meet with the NRC 
Commissioners in the Commissioners' 
Conference Room, One White Flint 
North to discuss the matters of mutual 
interest noted above. 

12:30 p.m.-1:30 p.m.: Review of the 
PIRT Process (Open)-The Committee 
will hear a presentation by and hold 
discussions with Dr. Nourbakhsh, ACRS 
Senior Fellow. regarding his review of 
the Phenomena Identification and 
Ranking Table (PIRT) process. 

1:45 p.m.-3:45 p.m.: Operating 
Experience Assessment Report-Effects 
of Grid Events on Nuclear Power Plant 
Performance (Open)-The Committee 
will hear presentations by and hold 
discussions with representatives of the 
NRC staff regarding the staffs report on 
the effects of grid event (1985-2001) on 
nuclear power plant performance and 
related matters. 

4 p.m.-6 p.m.: Format and Content of 
the NRC Safety Research Program 
Report (Open)-The Safety Research 
Program Subcommittee Chairman will 
discuss the format and content of the 
annual ACRS report to the Commission 
on the NRC Safety Research Program as 
well as assignments for the ACRS 
members. 

6:15 p.m.-7:30 p.m.: Preparation of 
ACRS Reports (Open/Closed)-The 
Committee will discuss proposed ACRS 
reports on matters considered during 
this meeting. In addition. the Committee 
will discuss a proposed ACRS report on 
safeguards and security matters 
(Closed). 

Friday, October 3,2003. Conference 
Room T-2B3, 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 a.m.: Draft Final 
Revision to Regulatory Guide 1.168 (DC
1123), "Verification. Validation. Review, 
and Audits for Digital Computer 
Software Used in Safety Systems of 
Nuclear Power Plants' (Open)-The 
Committee will hear presentations by 
and hold discussions with 
representatives of the NRC staff 
regarding the Draft Final Revision to 
Regulatory Guide 1.168. 

10:15 a.m.-1O:45 a.m.: Subcommittee 
Report on Reactor Fuels (Open)-The 
Reactor Fuels Subcommittee Chairman 
will provide a brief report on matters 
discussed during the September 29-30. 
2003 meeting. 

10:45 a.m.-11 :45 a.m.: Future ACRS 
Activities/Report of the Planning and 
Procedures Subcommittee (Open)-The 
Committee will discuss the 
recommendations of the Planning and 
Procedures Subcommittee regarding 
items proposed for consideration by the 
full Committee during future meetings. 
Also. it will hear a report of the 
Planning and Procedures Subcommittee 
on matters related to the conduct of 
ACRS business, including anticipated 
workload and member assignments. 

11:45 a.m.-12 Noon: Reconciliation of 
ACRS Comments and 
Recommendations (Open)-The 
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Committee will discuss the responses 
from the NRC Executive Director for 
Operations (EDO) to comments and 

• recommendations included in recent 
ACRS reports and letters. The EDO 
responses are expected to be made 
available to the Committee prior to the 
meeting. 

1 p.m.-7 p.m.: Preparation ofACRS 
Reports (Open/Closed)-The Committee 
will discuss proposed ACRS reports on 
matters considered during this meeting. 
In addition, the Committee will discuss 
a proposed ACRS report on safeguards 
and security matters (Closed). 

Saturday, October 4,2003, Conference 
Room T-2B3, Two White Flint North, 
Rockvj]]e, Maryland 

8:30 a.m.-9 a.m.: Safeguards and 
Security (Closed)-The Committee will 
discuss issues for inclusion in the ACRS 
report on risk-informed vulnerability 
assessment and risk-informed 
decisionmaking. 

Note: This session will be closed pursuant 
to 5 U.S.C. 552b(c)(1). 

9 a.m.-1 p.m.: Preparation of ACRS 
Reports (OpeniClosed)-The Committee 
will continue discussion of the 
proposed ACRS reports on matters 
considered during its meeting. In 
addition, the Committee will discuss a 
proposed ACRS report on Safeguards 
and Security matters (Closed). 

•	 1 p.m.-l:30 p.m.: Miscellaneous 
(Openl-The Committee will discuss 
matters related to the conduct of 
Committee activities and matters and 
specific issues that were not completed 
during previous meetings, as time and 
availability of information permit. 

Procedures for the conduct of and 
participation in ACRS meetings were 
published in the Federal Register on 
October 11, 2002 (67 FR 63460). In 
accordance with those procedures, oral 
or written views may be presented by 
members of the public, including 
representatives of the nuclear industry. 
Electronic recordings will be permitted 
only during the open portions of the 
meeting. Persons desiring to make oral 
statements should notify the Associate 
Director for Technical Support named 
below five days before the meeting, if 
possible, so that appropriate 
arrangements can be made to allow 
necessary time during the meeting for 
such statements. 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. Information regarding 
the time to be set aside for this purpose 
may be obtained by contacting the 
Associate Director prior to the meeting. 

• 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 Associate Director for 
Technical Support if such rescheduling 
would result in major inconvenience. 

In accordance with Subsection 10(d) 
Pub. 1. 92-463, I have determined that 
it is necessary to close portions of this 
meeting noted above to discuss and 
protect information classified as 
national security information pursuant 
to 5 U.S.C. 552b(c)(1). 

Further information regarding topics 
to be discussed, whether the meeting 
has been canceled or rescheduled, as 
well as the Chairman's ruling on 
requests for the opportunity to present 
oral statements and the time allotted 
therefor can be obtained by contacting 
Dr. Sher Bahadur, Associate Director for 
Technical Support (301-415-0138), 
between 7:30 a.m. and 4:15 p.m., ET. 

ACRS meeting agenda, meeting 
transcripts, and letter reports are 
available through the NRC Public 
Document Room at pdr@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 (ADAMSl 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 & 
ACNW Mtg schedules/agendas). 

Videoteleconferencing 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 
videoteleconferencing link. The 
availability of videoteleconferencing 
services is not guaranteed, 

Dated: September 22, 2003. 
Andrew L. Bates, 

Advisory Committee Management Officer. 
[FR Doc. 03-24360 Filed 9-25-03; 8:45 amI 
BILLING CODE 7590-Q1-P 

UNITED STATES POSTAL SERVICE 
BOARD OF GOVERNORS 

Sunshine Act Meeting 

TIMES AND DATES: 1 p.m., Thursday, 
October 2, 2003; 8:30 a.m., Friday, 
October 3, 2003. 
PLACE: Wilmington, Delaware, at the 
Hotel DuPont, 11th & Market Streets, in 
the King/Sullivan Room. 
STATUS: October 2-1 p.m. (Closed); 
October 3-8:30 a.m. (Open) 
MATTERS TO BE CONSIDERED: 

Thursday, October 2-1 p.m. (Closed) 

1. Financial Update. 
2. Strategic Planning. 
3. Personnel Matters and 

Compensation Issues. 

Friday, October 3-8:30 a.m. (Open) 
1. Minutes of the Previous Meeting, 

September 8-9, 2003. 
2. Remarks of the Postmaster General 

and CEO. 
3. Board of Governors Calendar Year 

2004 Meeting Schedule. 
4. Office of the Governors Fiscal Year 

2004 Budget. 
5. Preview of the 2004 Stamp 

Program. 
6. Report on the Eastern Area and 

South Jersey District. 
7. Tentative Agenda for the November 

3-4,2003, meeting in Washington, DC. 
FOR FURTHER INFORMATION CONTACT: 
William T. Johnstone, Secretary of the 
Board, U.S. Postal Service, 475 L'Enfant 
Plaza, SW., Washington, DC 20260
1000. Telephone (202) 268-4800. 

William T. Johnstone, 
Secretary. 
[FR Doc. 03-24616 Filed 9-24-03; 2:49 pm] 
BILLING CODE 7710-12-#11 

RAILROAD RETIREMENT BOARD 

Computer Matching and Privacy 
Protection Act of 1988; Notice of RRB 
Records Used in Computer Matching 

AGENCY: Railroad Retirement Board 
(RRB).
 
ACTION: Notice ofrecords used in
 
computer matching programs;
 
notification to individuals who are
 
beneficiaries under the Railroad
 
Retirement Act.
 

SUMMARY: As required by the Computer 
Matching and Privacy Protection Act of 
1988, RRB is issuing public notice of its 
use and intent to use, in ongoing 
computer matching programs, civil 
service benefit and payment information 
obtained from the Office of Personnel 
Management (OPM). 



APPENDIX II 
UNITED STATES
 

NUCLEAR REGULATORY COMMISSION
 
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

WASHINGTON, D.C. 20555·0001 

September 17,2003 

SCHEDULE AND OUTLINE FOR DISCUSSION 
506th ACRS MEETING 
OCTOBER 1-4, 2003 

WEDNESDAY. OCTOBER 1. 2003. CONFERENCE ROOM T-2B3. TWO WHITE FLINT NORTH, 
ROCKVILLE, MARYLAND 

1) 10:15 -10:20 A.M.	 Opening Remarks by the ACRS Chairman (Open)
 
1.1) Opening Statement (MVB/JTUSD)
 
1.2) Items of current interest (MVB/SD)
 

II ::5S()JY\ 

2) 10:20 -~ Noon Final Review of the Fort Calhoun License Renewal Application 
(Open) (MVB/GMUMDS/SD) 
2.1) Remarks by the Subcommittee Chairman 
2.2) Briefing by and discussions with representatives of the NRC 

staff and the Omaha Public Power District regarding the 
License Renewal Application for the Fort Calhoun Station Unit 
1 and the associated final Safety Evaluation Report prepared 
by the staff. 

• /(~55a.rn

~-1:00 P.M. ***LUNCH***
 

3:J..G'.pm 
3) 1:00-~.M.	 Interim Review of the AP1000 Design (Open) (TSKIMME) 

3.1) Remarks by the Subcommittee Chairman 
3.2) Briefing by and discussions with representatives of the NRC 

staff and Westinghouse regarding the resolution of open items 
and related matters. 

o:J..s--0 :<.f~ 
..3fOO"-~P.M. ***BREAK*** 
0,'4-.5-5:$' 

4) ~-4:45P.M. Proactive Material Degradation Assessment Program (Open) 
(FPF/BPJ) 
4.1) Remarks by the Subcommittee Chairman 
4.2) Briefing by and discussions with representatives of the NRC 

staff regarding the proposed proactive research program for 
assessing materials degradation at nuclear power plants. 

Representatives of the nuclear industry may provide their views, as 
appropriate.
 

5:;).5-5: <fO
 
~-~.M. ***BREAK***
 

•
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5) Preparation for Meeting with the NRC Commissioners (Open) (MVB 
et al./JTL et al.) 

• 
Discussion of the following topics scheduled for the ACRS meeting 
with the NRC Commissioners between 9:30 a.m. - 11 :30 a.m. on 
October 2, 2003. 
a) Overview by the ACRS Chairman (MVB) 

• Risk-informing 10 CFR 50.46 and proposed 10 CFR 
50.69 

• License renewal activities 
• AP1000 design 
• Preapplication review of ESBWR design 
• Power uprate review standard 
• Future ACRS activities 

b) Improvement of the Quality of Risk Information for Regulatory 
Decisionmaking (TSK) 

c) Materials Degradation Issues (JDS) 
d) Reactor Oversight Process (WJS) 

***BREAK*** 

6) Pre aration of AC Re orts (Open/Closed) 
6.1) Fort. Ca oun License Renewal Applic 

(MVB MLlMDS/SD) 
6.2) Int 1m Review of the AP1 000 D Ign (TSKIMME) 
6.3) oactive Material Degradatio Assessment Program 

•
 (tentative) (FPF/BPJ)
 
6. Safeguards and Securit Closed) (TSKlMVB/RP 

_J'
/ 

,/ // 

THURSDAY. OCTOBER 2. 2003. CONFERENCE ROOM T-2B3. TWO WHITE FLINT NORTH, 
ROCKVILLE. MARYLAND 

7) 8:30 - 8:35 A.M.	 Opening Remarks by the ACRS Chairman (Open) 

8) 8:35 - 9:00 A.M.	 Subcommittee Report on the Interim Review of the License Renewal 
Application for H. B. Robinson Nuclear Power Plant (Open) 
(GMLlBPJ/SD) 
Report by and discussions with the Plant License Renewal 
Subcommittee Chairman regarding the Subcommittee's review of the 
H. B. Robinson License Renewal Application and the staff's draft 
Safety Evaluation Report with open items. 

9) 9:00 - 9:15 A.M.	 Subcommittee Report on Fire Protection Matters (Open) (SLRlMDS) 
Report by and discussions with the Chairman of the Fire Protection 
Subcommittee regarding matters discussed at the September 9, 2003 
meeting. 

• 
9:15 - 9:30 A.M. ***BREAK*** 
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10) 9:30 - 11 :30 A.M.	 Meeting with the NRC Commissioners (Open) (MVB et al./JTL et al.) 
The Committee will meet with the NRC Commissioners in the 

• 11:30 -12:30 P.M. 

11 ) 

12) 

1Cl.:t+S - t:t.fO 
~-1:30P.M. 

I~t../D- 1:55 
~-~P.M. 
/~55-.];t.fO 
1A5-~P.M. 

• 13) 

14) 

0:4-0 '3:SD 
~-4!«rP.M. 

<3:6""1> '5:35 
4':'O(J - 6:00 P.M. 

6:00 - 6:15 P.M. 

6:15 - 7:30 P.M. 

Commissioners' Conference Room, One White Flint North to discuss
 
the matters listed under item 5.
 

***LUNCH***
 

Review of the PIRT Process (Open) (GEAlHPN)
 
Briefing by and discussions with Dr. Nourbakhsh, ACRS Senior
 
Fellow, regarding his review of the Phenomena Identification and
 
Ranking Table (PIRT) process.
 

***BREAK***
 

Operating Experience Assessment Report - Effects of Grid Events
 
on Nuclear Power Plant Performance (Open) (GMUSLR/MWW)
 
12.1) Remarks by the Subcommittee Chairman 
12.2) Briefing by and discussions with representatives of NRC staff 

regarding the staff's report on the effects of grid events (1985
2001) on nuclear power plant performance and related 
matters. 

Representatives of the nuclear industry may provide their views, as 
appropriate. 

***BREAK*** 

Format and Content of the NRC Safety Research Program Report 
(Open) (DAP/SD/HPN) 
Report by and discussions with the Chairman of the Safety Research 
Program Subcommittee regarding format and content of the annual 
ACRS report to the Commission on the NRC Safety Research 
Program as well as assignments for the ACRS members. 

***BREAK*** 

Preparation of ACRS Reports (Open/Closed) 
Discussion of proposed ACRS reports on: 
14.1) Fort Calhoun License Renewal Application 

(MVB/GMUMDS/SD) 
14.2) Interim Review of the AP1000 Design (TSKIMME) 
14.3) Proactive Material Degradation Assessment Program 

(tentative) (FPF/BPJ) 
14.4)	 Operating Experience Assessment Report - Effects of Grid 

Events on Nuclear Power Plant Performance (tentative) 
(GMUSLR/MWW) 

14.5)	 Safeguards and Security (Closed) (TSKlMVB/RPS/RKM) 

•
 



-4

FRIDAY, OCTOBER 3, 2003, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH, 
ROCKVILLE, MARYLAND 

• 15) 

16) 

17) 

• 
18) 

19) 

20) 

8:30 - 8:35 AM. 
quo 

8:35 - .1-e:"OO AM. 

q:/o - q:'-{O 
~ - 19:15 A.M. 
q;t/O - /0:50 
1-9:1"0 - 1D<45 AM. 

/D:SO -Ie:?: IS-/>m 
~-~AM. 

/C!):/.S-~; /7--pm 
~ - 1~...Neo1"l 

1;;:/1-/;/7 
...12f8O"-J.;Q6'"P.M. 

1:00 - 7:00 P.M. 

J :;AO-l:t/-"::; 

Opening Remarks by the ACRS Chairman (Open) (MVB/JTUSD) 

Draft Final Revision to Regulatory Guide 1.168 (DG-1123), 
"Verification, Validation, Review, and Audits for Digital Computer 
Software Used in Safety Systems of Nuclear Power Plants" (Open) 
(JDS/IVIME) 
16.1) Remarks by the Subcommittee Chairman 
16.2) Briefing by and discussions with representatives of the NRC 

staff regarding the Draft Final Revision to Regulatory Guide 
1.168. 

Representatives of the nuclear industry may provide their views, as
 
appropriate.
 

***BREAK***
 

Subcommittee Report on Reactor Fuels (Open) (DAP/RC)
 
Report by and discussions with the Reactor Fuels Subcommittee
 
Chairman regarding matters discussed at the September 29-30, 2003
 
meeting.
 

Future ACRS Activities/Report of the Planning and Procedures
 
Subcommittee (Open) (MVB/JTURPS)
 
18.1) Discussion of the recommendations of the Planning and
 

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

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

Reconciliation of ACRS Comments and Recommendations (Open)
 
(MVB, et al.lSD, et al.)
 
Discussion of the responses from the NRC Executive Director for
 
Operations to comments and recommendations included in recent
 
ACRS reports and letters.
 

***LUNCH***
 

Preparation of ACRS Reports (Open/Closed)
 
Discussion of the proposed ACRS reports on:
 
20.1) Fort Calhoun License Renewal Application
 

(MVB/GMUMDS/SD) 
20.2) Interim Review of the AP1000 Design (TSKIMME) 

• 
20.3) Proactive Material Degradation Assessment Program 

(tentative) (FPF/BPJ) 
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20.4) Operating Experience Assessment Report - Effects of Grid 
Events on Nuclear Power Plant Performance (tentative) 

•
 (GMUSLR/MWW)
 
/,'Lf5-~ I 00 20.5) Draft Final Revision to Regulatory Guide 1.168 (JDS/MME)
 
O? ~ oS-c.f; 4-0 20.6) Safeguards and Security (Closed) (TSKlMVB/RPS/RKM)
 

SATURDAY OCTOBER 4 200 .CONFERENCE ROOM T-2B3 TWO WHITE FLINT NORTH, 
ROCKVILLE, MARYLAND /" // 

21) 8:30 - 9:00 A.M./ Safeguards and Security (Ct6sed) (GEAlMVB/RPS) ,1./ 
./ Discussion of issues for jrk:lusion in the ACRS report o~ risk-informed 

/ vulnerability assess~rt and risk-informed decision~king. 

[NOTE: This ses~ will be closed pursuant to 5,AJ~'S.c. 552b(c)(1)] 
/ /./ ;t/ 

/22) . 9:0 - 1:00 P.M. Pre aration ACRS Re orts (Open) / 
(10:00-1 .15 A.M. BREAK) Continue scussion of the proposed ACR$/reports listed under 

Item 20/ //
/	 /' 

2	 1:00 - 1:30 P.M. Mi ellaneous (Open) (MVB/JTL)/' 
scussion of matters related to the" conduct of Committee 

activities and matters and specif.ic'issues that were not I 

completed during previous m~etings, as time and availabiltt'y 
of information permit. . 

•	 //
NOTE: 

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

•	 Forty-Five (45) copies of the presentation materials should be provided to the ACRS. 

•
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APPENDIX III: MEETING ATTENDEES 

506th ACRS MEETING 
OCTOBER 1-3, 2003 

NRC STAFF (October 1,2003) 
L. Lois, NRR J. Vora, RES J. Costello, RES 
W. Walker, RIV J. Mitchell, RES R. Architzel, NRR 
P. Shemanski, NRR D. Terao, NRR W. Jensen, NRR 
P.T. Kuo, NRR S. Lee, NRR J. Muscara, RES 
R. Anand, NRR S. K. Milton, NRR K. Karwoski, NRR 
B. Lee, NRR P. J. Kang, NRR B. Daws, NRR 
M. Cora, NRR D. Solorio, NRR M. Mayfield, RES 
Q. Nguyen, NRR D. Shum, NRR J. Rowley, NRR 
A. Wang, NRR K. Parczewski, NRR D. Gung, NRR 
B. Elliot, NRR N. Dudley, NRR B. Burton, NRR 
H. Walker, NRR T. Liu, NRR 
D. Frumkin, NRR J. Strnisha, NRR 
M. Mitchell, NRR A. Lee, NRR 
P. Chopra, NRR L. Dudes, NRR
 
Y.C.Li,NRR J. Cocaccino, NRR
 
R. Arrighi, NRR Y. G. Hsii, NRR 
J. Fair, NRR S. B. Sun, NRR 

• 
S. Bailey, NRR J. Uhle, NRR 
A. Gill, NRR J. Wilson, NRR 
D. Allison, NRR A. Cubbage, NRR 
C. Khan, NRR S. Bajorek, RES 

ATTENDEES FROM OTHER AGENCIES AND GENERAL PUBLIC 
M. Fallin, CNS C. Brinkman, W 
J. Gasper, OPPD S. Sancaktar, W 
B. VanSant, OPPD R. Wright, W 
T. Mathews, OPPD B. Brown, W 
S. Gambler, OPPD C. Frepoli, W 
P. Sullivan, DoD B. Smith, Energetics 
G. Twachtman, McGraw-Hili S. Sterrett, Duke University 
E. Cummins, W 
R. Vjjuk, W 
J. Siobel, W 
T. Schulz, W 
R. Kemper, W 

•
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Appendix III 2 
50Sth ACRS Meeting 

NRC STAFF (October 2,2003) 
B. Kemper, OIG S. Mazurnba, RES 
R. Gallucci, NRR W. Beckner, NRR 
J. Flack, RES S. Lee, NRR 
J. Boska, NRR S. Arndt, RES 
M. Stutzke, NRR I. Schoenfeld, OEDO 
C. Holden, NRR 
M. Wegner, RES 
J. Kauffman, RES 
R. Roughley, RES 
D. Dube, RES 
J. Ibarra, RES 
C. Rogue-Cruz, Rill 
T. Koshy,NRR 
J. Mitchell, RES 
J. Vora, RES 
F. Eltawila, RES 
J. Lazeniski, NRR 
R. Jenkins, NRR 

• 
R. Fretz, NRR 
E. Benner, NRR 

ATrENDEES FROM OTHER AGENCIES AND GENERAL PUBLIC 
S. Traiforos, Link Technologies 
A. Tabatabai, Link Technologies 
D. Ritter, Public Citizen/Critical Mass 
B. Hoffman, Public Citizen/Critical Mass 

NRC STAFF (October 3, 2003) 
R. Shaffer, RES 
S. Arndt, RES 
M. Evansm RES 
T. Hsia, RES 

ATTENDEES FROM OTHER AGENCIES AND GENERAL PUBLIC 
P. Sullivan, US DoD 

•
 



APPENDIX IV 
UNITED STATES
 

NUCLEAR REGULATORY COMMISSION
 
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

WASHINGTON, D.C. 20555·0001 

October 22, 2003 

REVISED 
SCHEDULE AND OUTLINE FOR DISCUSSION 

507th ACRS MEETING 
NOVEMBER 5-8, 2003 

WEDNESDAY. NOVEMBER 5. 2003. CONFERENCE ROOM T-2B3. TWO WHITE FLINT 
NORTH. ROCKVILLE. MARYLAND 

1) 10:30 - 10:35 A. M.	 Opening Remarks by the ACRS Chairman (Open)
 
1.1) Opening Statement (MVB/JTLlSD)
 
1.2) Items of current interest (MVB/SD)
 

2) 10:35 - 11 :30 A.M.	 Draft Final Regulatory Guide 1.32, Revision 3, "Criteria for Power 
Systems for Nuclear Plants" (Open) (JDS/I\/IDS) 
2.1) Remarks by the Subcommittee Chairman 
2.2) Briefing by and discussions with representatives of NRC 

•	 
staff regarding the draft final Revision 3 to RegUlatory Guide 
1.32 which endorses IEEE Standard 308-2001, "Criteria for 
Class 1E Power Systems for Nuclear Generating Systems." 

Representatives of the nuclear industry may provide their views, as 
appropriate. 

11 :30 -12:30 P.M. ***LUNCH*** 

WEDNESDAY, NOVEMBER 5,2003 (CLOSED) 

3) 12:30 -12:35 A.M.	 Opening Remarks by the ACRS Chairman (Closed) (MVB/~ITL) 

4) 12:35 - 7:00 P.M.	 Safeguards and Security Matters (Closed) (MVB/GEAlRPS/RKM) 
4.1) Remarks by the Subcommittee Chairman 
4.2) Briefing by and discussions with representatives of the Office 

of Nuclear RegUlatory Research and the Office of Nuclear 
Security and Incident Response regarding safeguards and 
security matters. Also, the Committee will discuss a proposed 
ACRS report on safeguards and security matters. 

•
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• THURSDAY, NOVEMBER 6, 2003, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH, 
ROCKVILLE, MARYLAND 

5) 8:30 - 8:35 AM. Opening Remarks by the ACRS Chairman (Open) (MVB/JTLlSD) 

6) 8:35 - 10:30 AM. Proposed Resolution of Generic Safety Issue 189, "Susceptibility of 
Ice Condenser and Mark III Containments to Early Failure from 
Hydrogen Combustion During a Severe Accident" (Open) 
(TSK/MWW) 
6.1) Remarks by the Subcommittee Chairman 
6.2) Briefing by and discussions with representatives of NRC staff 

regarding the proposed resolution of Generic Safety Issue 
189. 

Representatives of the nuclear industry may provide their views, as 
appropriate. 

10:30 -10:45 A.M. ***BREAK*** 

• 
7) 10:45 -11:45AM. Regulatorv Effectiveness of the Resolution of Unresolved Safety 

Issue (USI)-A45, "Shutdown Decay Heat Removal Requirements" 
(Open) (WJSNHR/MRS) 
7.1) Remarks by the Subcommittee Chairman 
7.2) Briefing by and discussions with representatives of the NRC 

staff regarding the regulatory effectiveness of the resolution of 
USI-A45. 

Representatives of the nuclear industry may provide their views, as 
appropriate. 

11 :45 - 12:45 P.M. ***LUNCH*** 

8) 12:45 - 2:45 P.M. Mixed Oxide (MOX) Fuel Fabrication Facility (Open) (DAP/MWW) 
8.1) Remarks by the Subcommittee Chairman 
8.2) Briefing by and discussions with representatives of NRC staff 

and the license applicant regarding the issuance of the Safety 
Evaluation Report (SER) for the proposed MOX Fuel 
Fabrication Facility. 

2:45 - 3:00 P.M. ***BREAK*** 

• 
9) 3:00 - 5:00 P.M. Advanced Non-Light Water Reactor Licensing Framework (Open) 

(TSK/MRS) 
9.1) Remarks by the Subcommittee Chairman 
9.2) Briefing by and discussions with representatives of NRC staff 

regarding its progress in the development of a technology 
neutral, risk-informed and performance-based approach for 
licensing future non-LWR reactor designs. 

5:00 - 5:15 P.M. ***BREAK*** 
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5:15 - 5:30 P.M. Subcommittee Report - R. E. Ginna License Renewal Application 
• 10) (Open) (MVB/MDS) 

Report by and discussion with the Plant License Renewal 
Subcommittee Chairman regarding the Subcommittee's review of the 
R. E. Ginna License Renewal Application. 

11) 5:30-6:00 P.M.	 Review of the NRC Safety Research Program Report (Open) 
(DAP/SD/HSN) 
Report by the Chairman of the Safety Research Program 
Subcommittee regarding progress to date on the annual ACRS 
report to the Commission on the NRC Safety Research Program. 

12) 6:00 - 7:30 P.M.	 Preparation of ACRS Reports (Open/Closed) 
Discussion of proposed ACRS reports on: 
12.1) Draft Final Regulatory Guide 1.32, Revision 3 (..IDS/MDS) 
12.2) Proposed Resolution of GSI-189 (TSKlMWW) 
12.3) Regulatory Effectiveness of the Resolution of USI-A45 

(WJSNHRIM RS) 
12.4) Mixed Oxide Fuel Fabrication Facility (DAP/MWVV) (tentative) 
12.5) Safeguards and Security Matters (Closed) 

(MVB/GEAlRPS/RKM) 

FRIDAY, NOVEMBER 7,2003, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH, • ROCKVILLE, MARYLAND 

13) 8:30 - 8:35 AM.	 Opening Remarks by the ACRS Chairman (Open) (MVB/JTUSD) 

14) 8:35 - 10:00 AM.	 Early Site Permit Review Standard (Open) (TSKIMME) 
14.1) Remarks by the Subcommittee Chairman 
14.2) Briefing by and discussions with representatives of the NRC 

staff regarding the public comments on the draft standard and 
related matters. 

10:00 -10:15 A.M. ***BREAK*** 

15) 10: 15 - 11: 15 AM.	 Task Force Report on Operating Experience (Open) (SLR/RC) 
15.1) Remarks by the Subcommittee Chairman 
15.2) Briefing by and discussions with representatives of Task 

Force regarding its report on operating experience. 

16) 11:15 - 12:15 P.M.	 ACRS Retreat in 2004 (Open) (MVB/JTL) 
The Committee will discuss scope, topics, dates and location for the 
2004 ACRS Retreat. 

• 12:15 -1:15 P.M. ***LUNCH*** 
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1:15 - 2:00 P.M. Future ACRS Activities/Report of the Planning and Procedures • 17) 
Subcommittee (Open) (MVB/JTLlSD) 
17.1)	 Discussion of the recommendations of the Planning and 

Procedures Subcommittee regarding items proposed for 
consideration by the full Committee during fl.ltl.lre ACRS 
meetings. 

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

18) 2:00 - 2:15 P.M.	 Reconciliation of ACRS Comments and Recommendations (Open) 
(MVB, et al.lSD, et al.) 
Discussion of the responses from the NRC Executive Director for 
Operations to comments and recommendations included in recent 
ACRS reports and letters. 

19) 2:15 - 7:00 P.M.	 Preparation of ACRS Reports (Open/Closed) 
Discussion of the proposed ACRS reports on: 
19.1) Draft Final Regulatory Guide 1.32, Revision 3 (JDS/IVIDS) 
19.2) Proposed Resolution of GSI-189 (TSKlMWW) 
19.3) Regulatory Effectiveness of Resolution of USI-A45 

•
 
(WJSNHR/IVIRS)
 

19.4) Mixed Oxide Fuel Fabrication Facility (DAP/MWW) (tentative)
 
19.5) Early Site Permit Review Standard (TSKIMME) (tentative)
 
19.6) Safeguards and Security Matters (Closed)
 

(MVB/GEAlRPS/RKM) 

SATURDAY, NOVEMBER 8,2003, CONFERENCE ROOM T-2B3, TWO WHITE FLINT NORTH, 
ROCKVILLE, MARYLAND 

20) 8:30 - 1:00 P.M.	 Preparation of ACRS Reports (Open/Closed) 
The Committee will continue discussion of the proposed ACRS 
reports listed under Item 19. 

21) 1:00 -1:15 P.M.	 Miscellaneous (Open) (MVB/JTL) 
Discussion of matters related to the conduct of Committee 
activities and matters and specific issues that were not 
completed during previous meetings, as time and availability 
of information permit. 

NOTE: 

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

Thirty-Five (35) copies of the presentation materials should be provided to the ACRS. 
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MEETING HANDOUTS 

AGENDA DOCUMENTS
 
ITEM NO.
 

1	 Opening Remarks by the ACRS Chairman 
1.	 Items of Interest, dated October 1-4, 2003 

2	 Final Review of the Fort Calhoun License Renewal Application 
2.	 Omaha Public Power District (OPPD) Fort Calhoun Station presentation 

[Viewgraphs] 
3.	 Fort Calhoun Station, Unit 1 License Renewal Application, Final Safety Evaluation 

Report presentation by W. Burton, NRR [Viewgraphs] 

3	 Interim Review of the AP1 000 Design 

• 
4. AP1000 Design Certification Status Review presentation by Westinghouse Electric 

Company [Viewgraphs] 
5.	 AP1000 Design Certification Status presentation by J. Colaccino, Sr. Project 

Manager [Viewgraph] 
6.	 NRC Assessment of Thermal-Hydraulics Issues of the AP1 000 Design presentation 

by J. Uhle, !\JRR 

4	 Proactive Material Degradation Assessment Program 
7.	 NRC Research Addressing Materials Degradation presentation by M. Mayfield, J. 

Muscara, Research [Viewgraphs] 

8	 Subcommittee Report on the Interim Review of the License Renewal Application for H. B. 
Robinson Nuclear Power Plant 
8.	 Robinson L.R. Briefing to ACRS presentation by Graham Leitch, Member 

[Viewgraphs] 

10	 Meeting with the NRC Commissioners 
9.	 Schedule and Background Information for the 9:30 am Commission Meeting 

[Handouts and Viewgraphs] 

11 Review of the PIRT Process 

• 
10. A Review of the PIRT Process presentation by H. Nourbakhsh, Senior Fellow 

[Viewgraphs] 
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12 Operating Experience Assessment Report - Effects of Grid Events on Nuclear Power Plant 
Performance 
11.	 Grid Reliability Issues presentation by W. Raughley, RES [Viewgraphs] 
12.	 Reactor Trip Events Caused by Grid presentation by J. Dozier, NRR 
13.	 Switchyard Initiated Scrams e-mail from Graham Leitch, Member [Handout] 

13	 Format and Content of the NRC Safety Research Program Report 
14.	 Overview of the Research Program presentation by Dana Powers, Member 

[Handouts] 

16	 Draft Final Revision to RegulatorvGuide 1.168 (DG-1123), "Verification, Validation, Review, 
and Audits for Digital Computer Software Used in Safety Systems of Nuclear Power Plants" 
15.	 Regulatory Guide 1.168, Revision 1 "Verification, Validation, Reviews, and Audits 

for Digital Computer Software Used in Safety Systems of Nuclear Power Plants" 
presentation by R. Shaffer, RES [Viewgraphs] 

18 Future ACRS Activities/Report of the Planning and Procedures Subcommittee 
16.	 Future ACRS Activities/Final Draft Minutes of Planning and Procedures 

Subcommittee Meeting - October 1, 2003 [Handout #18.1] 

• 
19 Reconciliation of ACRS Comments and Recommendations 

17.	 Reconciliation of ACRS Comments and Recommendations [Handout #19.1] 

•
 



• 
Appendix V 3 
506th ACRS Meeting 

MEETING NOTEBOOK CONTENTS 

TAB	 DOCUMENTS 

2 Fort Calhoun License Renewal Application 
1.	 Table of Contents 
2.	 Proposed Schedule 
3.	 Status Report 
4.	 List of Open Items and Their Closures 
5.	 NRC Inspection Report 50-285/03-07, Aging Management Program Review, dated 

March 20,2003 
6.	 NRC Inspection Report 50-285/02-07, Scoping and Screening, dated December 20, 

2002 
7.	 Fort Calhoun Station, Unit 1 License Renewal Audit Report, dated April 9, 2003 

3	 Interim Review of the AP1000 Design 
8.	 Table of Contents 
9.	 Proposed Schedule 
10.	 Status Report 

• 
11. ACRS Report, dated March 14, 2002 
12.	 DSER (Open Item Section) 
13.	 July 17-18, 2003, Future Plant Designs meeting minutes 
14.	 July 116-17, 2003, Thermal-Hydraulic meeting minutes 

4	 Proactive Material Degradation Program 
15.	 Table of Contents 
16.	 Highlights of RES presentation on 9/11/2003 
17.	 RES Handout - Proactive Materials Degradation Assessment 
18.	 RES Handout - Proactive Materials Degradation Assessment Phenomena 

Identification and Ranking Table (PIRT) 
19.	 RES Handout - Staff presentation to Chairman Diaz on Materials Degradation 

Management, dated May 16, 2003 

12 Final Report - Effects of Grid Events on Nuclear Plant Power Performance 
20.	 Table of Contents 
21.	 Proposed Schedule 
22.	 Status Report 
23.	 Memorandum dated May 1, 2003, from Farouk Eltawila, RES to John Zwolinski, 

DLPM, Subject: Final Report: Operating Experience Assessment - Effects of Grid 
Events on Nuclear Power Plant Performance 

24.	 Final Report: Operating Experience Assessment - Effects of Grid Events on Nuclear 
Power Plant Performance, dated April 29, 2003 

• 16 Draft Final Revision to R.G. 1.168 (DG-1123) 
25.	 Table of Contents 
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26.	 Proposed Schedule 
27.	 Status Report 
28.	 Memorandum from M. Mayfield to J. Larkins dated August 15, 2003 
29.	 Response to public comments dated June 2003 
30.	 Draft final DG-1123, Revision 1, dated August 2003 
31.	 Technical Basis for Update of Regulatory Guide 1.168, FESSP, dated November 

22, 2002 [DRAFT PREDECISIONAL] 
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OPERATING PLANT ISSUES 

•	 NRC Information Notice 2003-13: Steam Generator Tube Degradation 
at Diablo Canyon, dated August 28, 2003 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-4 

•	 NRC Information Notice 2003-15: Importance of Followup Activities in 
Resolving Maintenance Issues, dated September 5, 2003 . . . . . . . 5-8 

•	 Letter from Luis A. Reyes, Regional Administrator, to Mr. D. M. Jamil, Site Vice 
President, Duke Energy Corporation, Subject: Notice of Enforcement Discretion 
(NOED) for Duke Energy Corporation Regarding Catawba Unit 2, 
August 20, 2003 9-11 

•	 Letter from Geoffrey E. Grant, Director, Division of Reactor Project, Region III, to 
Mr. William R. Kanda, Vice President - Nuclear, Perry, FirstEnergy Nuclear Operating 
Company, Notice of Enforcement Discretion for FirstEnergy Nuclear Operating 
Company Regarding Perry (NOED-03-3-06), September 10, 2003 . . . . . . . . . . .. 12-14 

• • Memorandum and Order In the Matter of Tennessee Valley Authority, Subject: 
Whistleblower Discrimination, August 28, 2003 15-22 

•	 Memorandum and Order In the Matter of Pacific Gas and Electric Company (Diablo 
Canyon Nuclear Power Plant, Units 1 and 2), Subject: Approval of the Transfer of 
Licenses for the two-unit Diablo Canyon Nuclear Power Plant, 
September 8, 2003 23-26 

•	 Memorandum and Order In the Matter of Duke Energy Corporation (McGuire Nuclear 
Station, Units 1&2, Catawba Nuclear Station, Units 1 &2), SUbject: Renewal of Reactor 
Operating License, September 8,2003 27-30 

•	 20/2003 ROP Inspection Findings Summary, last modified: September 5,2003 
............................................................... 31-33 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

OFFICE OF NUCLEAR REACTOR REGULATION
 
WASHINGTON, D.C. 20555
 

August28,2003
 

NRC INFORMATION NOTICE 2003-13: STEAM GENERATOR TUBE DEGRADATION AT 
DIABLO CANYON 

Addressees 

All holders of operating licenses for pressurized-water reactors (PWRs), except those who have 
permanently ceased operations and have certified that fuel has been permanently removed 
from the reactor. 

Purpose 

The U.S. Nuclear Regulatory Commission is issuing this information notice to inform 
addressees about findings from a recent steam generator tube inspection at the Diablo Canyon 
Power Plant, Unit 2 (DCPP-2). The NRC anticipates that recipients will review the information 
for applicability to their facilities and consider taking actions, as appropriate, to avoid similar 
problems. However, no specific action or written response is required. 

Description of Circumstances 

DCPP-2 has four Westinghouse model 51 steam generators (SGs), with 7/8 inch outside 
diameter (OD), mill-annealed Alloy 600 tubing and drilled hole carbon steel tube support plates. 
The model 51 steam generator has 45 rows of tubes, with row 1 having the smallest bend radii 
in the U-bend area. 

During Operating Cycle 11, a small steam generator tUbe leak (less than or equal to 
approximately 6.5 gallons per day) was present at DCPP-2. During the 2003 refueling outage, 
Pacific Gas & Electric (PG&E), the licensee for DCPP-2, performed SG secondary side 
pressure tests to locate the source of the SG leakage. Several potentially leaking SG tubes 
were identified and subsequent eddy current testing identified two contributing degradation 
modes: circumferential primary water stress corrosion cracking (PWSCC) in the U-bend region 
and axial outside diameter stress corrosion cracking (ODSCC) at the tube-to-tube support plate 
intersections. 

Circumferential Indications 

The licensee inspected the U-bend region of all of the active tubes in all four SGs with a 
rotating eddy current probe after finding leaking circumferential flaws in the U-bend region of a 
row 5 tube and identifying other circumferential indications in the U-bend region of other high 
row (above row 3) tubes during the initial examinations. In all, 12 tubes in rows 3 through 10 
were identified with circumferential indications in the U-bend region. The indications were 
short, about 0.25 inch long. They were on the tube flank and originated from the inside of the 
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tube. PG&E concluded that PWSCC was the most probable cause of cracking based on the 
susceptibility of mill-annealed Alloy 600 tubing, the residual stresses from bending the tubes, 
and the exposure of the tubes to primary coolant. It was not practical to remove one of these 
flawed tubes for destructive analysis because of the tubes' location in the SG. All tubes with 
circumferential indications in the U-bend region were pressure-tested in situ and met the 
structural integrity performance criteria. The estimated potential for accident induced leakage 
from these tubes when combined with estimated potential for accident induced leakage from 
other tubes in the SG did not exceed the accident leakage integrity performance criteria. 

AxialODSCC 

All of the axial ODSCC indications identified in the potentially leaking tubes had been detected 
during the previous SG tube inspection. The tubes were left in service in accordance with the 
voltage-based alternate repair criteria (ARC) discussed in Generic Letter (GL) 95-05, "Voltage
Based Repair Criteria for Westinghouse Steam Generator Tubes Affected by Outside Diameter 
Stress Corrosion Cracking," and the plant's technical specifications. During subsequent bobbin 
coil inspections of the SG tubes during the 2003 refueling outage, the licensee detected an 
unexpected number of large bobbin voltage indications (Le., greater than 3 volts), including one 
indication which had a substantially larger voltage than any other indication. This indication 
measured 21.5 volts. The licensee investigated the cause of the 21.5 volt indication and the 
cause of the unexpected number of high voltage (>3 volts) indications. 

The licensee found that the tube with the 21.5 volt indication had been previously identified with 
a 2 volt indication during the 2001 refueling outage. The tube was left in service at that time 
since the bobbin voltage (2 volts) met the plant's technical specification repair criteria for 
remaining in service. PG&E had also inspected the indication with a rotating eddy current 
probe during the 2001 outage and the 2003 outage. During the root cause investigation in 
2003, PG&E used the rotating probe eddy current data to estimate the length and depth of the 
flaw for both outages. The licensee estimated that the flaw was nearly through wall at the time 
of the 2001 refueling outage and that the flaw fully penetrated the tube wall during the enSUing 
operating cycle. This through wall penetration occurred over a significant portion of the crack 
length. Industry data shows that flaw voltage response increases sharply upon initial through 
wall penetration and with subsequent lengthwise growth of the through wall component. Thus, 
the licensee concluded that the large increase in voltage observed for this indication over the 
operating cycle was the result of the crack penetrating entirely through wall over a significant 
length rather than being the result of a significant increase in growth rate of the physical 
dimensions of the flaw. 

The licensee partly attributed the unexpected number of large voltage indications (other than 
the 21.5 volt indication) to the voltage growth rate distribution used in earlier projections. These 
earlier projections were based on the industry methodology outlined in the EPRI report "Steam 
Generator Tubing Outside Diameter Stress Corrosion Cracking at Tube Support Plates 
Database for Alternate Repair Limits." The methodology described in the EPRI report 
recognizes that voltage growth rates can be higher for indications with larger initial voltages. To 
determine the growth rate distribution, the growth rate data is binned based on this initial 
voltage. The industry methodology specifies that each bin (Le., range of initial voltages) should 
have a certain number of growth rate data points. To satisfy this minimum number-of-data
points requirement, the licensee expanded the range of the highest growth rate bin to include 
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the growth rates for indications with lower initial voltages. This reduced the probability that a 
large growth rate would be selected for indications in the upper voltage bin and resulted in 
nonconservative projections of the bobbin voltage. 

The licensee pulled two tubes with axial ODSCC indications for destructive examination: the 
tube with the largest axial ODSCC flaw voltage and a tube with a large voltage axial ODSCC 
flaw. The laboratory burst and leakage test results indicated that both tubes had adequate 
integrity. 

Discussion 

DCPP-2 identified two steam generator tUbe issues during the 2003 refueling outage: 
circumferential indications in the U-bend region out to row 10, and large, increases in bobbin 
voltage associated with axial ODSCC at the tube-to-tube support plate intersections. 

Historically, industry practice has been to inspect the U-bend region of low row tubes for 
indications of circumferential cracking and to expand the inspection to higher row tubes based 
on the results. This practice was developed based on the understanding that the low row tubes 
have higher residual stress levels in the U-bend region due to the tighter bend radii than the U
bend region of higher row tubes. The higher residual stress level makes the U-bend region of 
low row tubes more susceptialble to cracking. Prior to the experience at Diable Canyon, 
operating experience from steam generator inspections has validated this approach. The 
experience from DCPP-2 suggests that the U-bend region of higher row tubes may have a 
similar susceptibility to cracking in the U-bend region as the U-bend region of lower row tubes. 

PG&E's experience with axial ODSCC indications yields two insights. First, collection and 
further evaluation of rotating probe inspection data from axial ODSCC indications may help 
identify indications that could be prone to significant bobbin voltage growth. Second, when 
developing voltage-dependent growth rates through the use of generic industry guidance or 
other methodologies, it is important that the methodology result in conservative growth rates. 

The previously described examples of SG tube degradation illustrates the need for maintaining 
robust steam generator inspection programs. An effective program should sample for 
degradation based on both operating experience and engineering assessments of potentially 
susceptible locations and should be able to conservatively predict degradation growth. 

Related Generic Communications 

The following documents describe other recent reactor operating experience with steam 
generator tubes: 

IN 2003-05, "Failure to Detect Freespan Cracks in PWR Steam Generator Tubes," dated 
June 5, 200~ 

IN 2002-02 and IN 2002-02 supplement 1, "Recent Experience With Plugged Steam 
Generator Tubes" dated January 8, 2002 and July, 17, 2002 

IN 2002-21, "Axial Outside-Diameter Cracking Affecting Thermally Treated Alloy 600 
Steam Generator TUbing" dated June 25, 2002 

[/ 
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• IN 2001-16, "Recent Foreign and Domestic Experience with Degradation of Steam 
Generator Tubes and Internals," dated October 31,2001 

NRC Generic Letter 97-05, "Steam Generator Tube Inspection Techniques," dated 
December 17, 1997 

Inspection Report 50-323/03-09, "Diablo Canyon Power Plant - NRC Special Team Inspection 
Report" dated May 8, 2003 (Adams ML031290198) 

This information notice does not require any specific action or written response. If you have 
any questions about the information in this notice, please contact one of the technical contacts 
listed below or the appropriate project manager in the NRC's Office of Nuclear Reactor 
Regulation (NRR). 

IRA! 
William D. Beckner, Branch Chief 
Reactor Operations Branch 
Division of Inspection Program Management 
Office of Nuclear Reactor Regulation 

• 
Technical contacts: Martin Murphy, NRR Jerry Dozier, NRR 

301-415-3138 301-415-1014 
E-mail: mcm2@nrc.gov E-mail: jxd@nrc.gov 

Attachment: List of Recently Issued NRC Information Notices 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

OFFICE OF NUCLEAR REACTOR REGULATION
 
WASHINGTON, D.C. 20555-0001
 

September 5, 2003
 

!\IRC INFORMATION NOTICE 2003-15: IMPORTANCE OF FOLLOWUP ACTIVITIES IN 
RESOLVING MAINTENANCE ISSUES 

Addressees 

All holders of operating licenses for nuclear power reactors except those who have permanently 
ceased operation and have certified that fuel has been permanently removed from the reactor 
vessel. 

Purpose 

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice to alert 
addressees to recent experience that emphasizes the importance of followup activities in 
resolving maintenance issues in nuclear power plants. It is expected that recipients will review 
the information for applicability to their facilities and consider actions, as appropriate, to avoid 
similar problems. However, suggestions contained in this information notice are not NRC 
requirements; therefore, no specific action or written response is required. 

Background 

Nuclear power plant licensees establish and implement programs to maintain the capability of 
a wide range of components to perform their safety functions and provide assurance of safe 
plant operation. In addition to prescribing planned work activities based on industry standards 
or vendor recommendations, these maintenance programs address component performance 
issues that are identified through plant-specific and industry-wide operating experience, and 
through NRC and industry research activities. As illustrated by the example described herein 
regarding motor-operated valves (MOVs), followup activities to verify implementation of 
corrective actions are an important part of a successful plan to resolve maintenance issues for 
safety-related components at nuclear power plants. 

For the purposes of the example in this information notice, an MOV can be described as a valve 
operated by an actuator gear train driven by an electric motor. In an MOV, motor torque is 
transmitted through a motor pinion gear on the motor shaft to the worm shaft clutch gear in the 
actuator, which uses additional gearing to open or close the valve. The motor pinion gear and 
the motor shaft are connected through a key placed in a recessed keyway in the pinion gear 
and motor shaft. The key is staked to prevent it slipping from the keyway. A set screw in the 
motor pinion gear is located at a recess mark on the motor shaft to prevent axial movement of 
the gear. A lockwire is wrapped around the motor shaft to help the set screw remain in place. 

For many years, MOVs used in nuclear power plants experienced deficiencies in the connection 
of the motor pinion gear to the motor shaft. In some instances, failure to secure the motor 
pinion gear to the motor shaft in an adequate manner has prevented MOVs from opening or 
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• closing. In response to this operating experience, the NRC issued several information notices. 
In addition, the nuclear industry has updated MOV maintenance guidance for securing the 
motor pinion gear to the motor shaft. For example, in 1989 Limitorque Corporation issued 
Maintenance Update 89-1 to provide improved guidance for the installation of the motor pinion 
gear in its MOV actuators. 

Description of Circumstances 

On January 25, 2003, at South Texas Unit 2, an MOV in the residual heat removal (RHR) 
system failed to open upon demand. The licensee determined that the MOV failed because the 
motor pinion gear had moved along the motor shaft until it contacted the MOV declutch 
mechanism. The resulting increased friction loading on the motor shaft caused the motor to 
stall and its electric circuit breaker to trip. The licensee found that the motor pinion set screw 
was not properly installed in the drilled recess on the motor shaft. Although not the cause of 
this MOV failure, the licensee also found that the motor pinion key for the RHR MOV had not 
been adequately staked so that the key had become partially disengaged from its keyway 
(Licensee Event Report [LER] 50-499/2003-01, dated April 18, 2003, ADAMS Accession 
No. ML031150024). 

• 
In determining the cause of the MOV failure, the licensee discovered that the most recent work 
activity on the failed RHR MOV that involved the motor pinion gear was in 1993. The licensee 
corrected an identical deficiency but did not enter it into the corrective action program. The 
licensee stated that the previous work activity involving the motor pinion gear for this MOV 
occurred in 1987 during the Unit 2 construction phase. The 1987 work activity did not ensure 
that maintenance instructions for spot-drilling the motor shaft and properly installing the set 
screw were accomplished. 

The licensee inspected 327 other MOVs installed in South Texas Units 1 and 2 and identified 
deficiencies in the connection of the motor pinion gear to the motor shaft in many of them. 
Deficiencies in 24 of the MOVs required operability evaluations. The licensee determined that 
these deficiencies had not progressed to an extent that rendered the MOVs inoperable. 
However, these deficiencies might have eventually caused some MOVs to be incapable of 
performing their intended functions. For example, one of those MOVs, a flow control valve in 
the auxiliary feedwater (AFW) system, had lost its motor pinion key and was depending solely 
on the set screw to secure the motor pinion gear to the motor shaft. Because the set screw is 
not designed to transfer torque from the motor shaft to the motor pinion gear, the AFW MOV 
might have failed to operate under its design-basis hydrodynamic loading conditions. 

Discussion 

Appendix B, "Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing 
Plants," to Part 50 in Title 10 of the Code of Federal Regulations (10 CFR Part 50) specifies 
requirements applicable to the assessment of operating experience that can reflect the inability 
of safety-related MOVs to perform their design-basis functions. For example, Criterion V, 
"Instructions, Procedures, and Drawings," in 10 CFR Part 50, Appendix B, states, in part, that 
activities affecting quality shall be prescribed by documented procedures of a type appropriate 
to the circumstances and shall be accomplished with these procedures. Criterion XVI, 
"Corrective Action," states, in part, that measures shall be established to assure that conditions 

• 
adverse to quality, such as failures, malfunctions, deficiencies, deviations, defective material 
and equipment, and nonconformances, are promptly identified and corrected. 
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During inspections at nuclear power plants, the NRC identified instances where licensees failed 
to satisfy the criteria in Appendix B to 10 CFR Part 50 with respect to their responses to MOV 
operating experience and other performance information. For example, in reviewing the recent 
RHR MOV failure at South Texas Unit 2, the NRC identified a 10 CFR Part 50, Appendix B, 
Criterion V, issue in that the licensee failed to track implementation of corrective actions 
recommended in Limitorque Maintenance Update 89-1 on applicable MOV actuators (NRC 
Inspection Report 05000498/2003002 and 05000499/2003002, dated August 5, 2003, ADAMS 
Accession No. ML032170569). Similarly, the NRC found that the Comanche Peak licensee had 
not satisfied Criterion V of 10 CFR Part 50, Appendix B, by failing to properly identify the 
applicability of Limitorque Maintenance Update 92-02 and, as a result, failing to evaluate the 
applicability of a change to the criterion for determining the acceptable tolerance for actuator 
torque switch repeatability (NRC Inspection Report 05000445/9310 and 05000446/9310, dated 
May 3, 1993, NUDOCS Accession No. 9305070163). 

When responding to operating experience and other component performance information, it is 
important for licensees to have a clear plan of action to identify specific potentially affected 
components and to address and track to completion those components in a reasonable amount 
of time based on their safety significance. For example, the identification of deficiencies 
associated with the connection of the motor pinion gear to the motor shaft in safety-related 
MOVs at South Texas after the issuance of NRC information notices and vendor guidance over 
a long time period emphasizes the importance of followup activities to verify the implementation 
of revised maintenance procedures. The revision of maintenance procedures will only resolve a 
generic issue if the revised procedures are implemented during work activities associated with 
the applicable components. In particular, if MOV maintenance procedures are revised to 
improve the connection of the motor pinion gear to the motor shaft, the procedures need to 
ensure the removal of the motor from the MOV during the maintenance activity so the motor 
pinion gear connection can be inspected and appropriate corrective action taken. Where 
revised procedures are not implemented in a manner that fully resolves a maintenance issue, 
the potential for common cause failure can continue to exist for affected components in multiple 
plant systems. The importance of a plan when responding to operating experience issues and 
other component performance information is applicable to all components that perform a safety 
function at a nuclear power plant, not just MOVs. 

Addressees are reminded of the quality assurance requirements in 10 CFR Part 50, 
Appendix B, to address operating experience issues and component performance information 
and the maintenance requirements in 10 CFR 50.65 to consider industry-wide operating 
experience and component performance information (inclUding issues described in NRC 
information notices), where practical, when setting goals and performing periodic evaluations. 

Related Generic Communications 

NRC Information Notice 85-67, "Valve-Shaft-to-Actuator Key May Fall Out of Place When 
Mounted Below Horizontal Axis." 

NRC Information Notice 88-84, "Defective Motor Shaft Keys in Limitorque Motor Actuators." 

NRC Information Notice 90-37, "Sheared Pinion Gear-to-Shaft Keys in Limitorque Motor 
Actuators." 

-~ J 
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• NRC Information Notice 94-10, "Failure of Electric Power Train Due to Sheared or Dislodged 
Motor Pinion Gear Key." 

NRC Information Notice 96-48, "Motor-Operated Valve Performance Issues." 

This information notice requires no specific action or written response. If you have any 
questions about this notice, contact one of the persons listed below or the appropriate Office of 
Nuclear Reactor Regulation (NRR) project manager. 

IRA! 
William D. Beckner, Chief 
Reactor Operations Branch 
Division of Inspection Program Management 
Office of Nuclear Reactor Regulation 

Technical contacts:	 Thomas G. Scarbrough, NRR Dr. C. Vernon Hodge, NRR 
301-415-2794 301-415-1861 
Email: tgs@nrc.gov Email: cvh@nrc.gov 

• 
Cornelius F. O'Keefe, Region IV Michael F. Runyan, Region IV 
361-972-2507 817-860-8142 
Email: nfo@nrc.gov Email: mfr@nrc.gov 

Attachment: List of Recently Issued NRC Information Notices 

•
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NOED-03-2-006 - Catawba 2 (Duke Energy Corp.) 

August 20, 2003 

NOED 03-2-006 

Duke Energy Corporation
 
AnN: Mr. D. M. Jamil
 
Site Vice President
 
Catawba Nuclear Station
 
4800 Concord Road
 
York, SC 29745
 

SUBJECT:	 NOTICE OF ENFORCEMENT DISCRETION (NOED) FOR DUKE ENERGY 
CORPORATION REGARDING CATAWBA UNIT 2 

Dear Mr. Jamil: 

By letter dated August 18, 2003, you formally documented a verbal request made on August 16, 
2003, for discretionary enforcement concerning Catawba Nuclear Station Unit 2 Technical 
Specification (TS) Limiting Condition for Operation (LCO) 3.0.3. Your letter addressed the 
information previously discussed with the NRC during a telephone conference on AUgust 16, 2003, 
at 10:30 a.m. The principal NRC staff members who participated in that telephone conference • 
included: B. Mallett, Deputy Regional Administrator, Region II (RII); E. Hackett, Director, Project 
Directorate II (PD2), Division of Licensing Project Management, Office of Nuclear Reactor 
Regulation (NRR); L. Plisco, Director, Division of Reactor Projects (DRP), RII; R. Haag, Chief, 
Branch 1, DRP, RII; R. Martin, Project Manager, PD2-1, NRR; E. Guthrie, Senior Resident Inspector 
- Catawba, DRP, RII; and R. Bernhard, Senior Reactor Analyst, Division of Reactor Safety, RIL 

Catawba Unit 2 was in Mode 1 (Power Operations) when reactor water storage tank (RWST) level 
channels 1 and 3 failed high in response to an apparent lightning strike in the area. The two 
channels were declared inoperable and were placed in bypass at 7:53 a.m., on August 16, 2003. 
With two of the four RWST level channels inoperable and placed in bypass, the automatic suction 
swapover of residual heat removal pumps from the RWST to the containment sump on low RWST 
level was reduced from a 2 out-of 4 to a 2 out-of 2 logic. As TS 3.2.2, Engineered Safety Feature 
Actuation System Instrumentation, and associated TS Table 3.3.2-1 only address one inoperable 
RWST level channel, TS LCO 3.0.3 was entered and Unit 2 subsequently began a load reduction to 
82 percent power at 8:50 a.m. 

To ensure sufficient time for restoring one of the two RWST level channels, you requested an 
extension of the time limit in TS LCO 3.0.3 for Unit 2 to be in Mode 3. TS LCO 3.0.3 requires that 
action be initiated within 1 hour to place the unit, as applicable, in Mode 3 within 7 hours, in Mode 
4 within 13 hours, and in Mode 5 within 37 hours. As such, with two RWST level instruments 
inoperable, Unit 2 would be required to be in Mode 3 (Hot Standby) on August 16, 2003, at 2:53 
p.m. You requested that a Notice of Enforcement Discretion (NOED) be issued pursuant to the 
NRC's policy regarding exercise of discretion for an operating facility, set out in Section VILC, of 
the "General Statement of Policy and Procedures for NRC Enforcement Actions" (Enforcement 
Policy), NUREG-1600, and be effective for an additional 48 hours (from 2:53 p.m., on August 16, 

003) pending restoration of one of the two inoperable RWST level channels. This letter 
ocuments our verbal issuance of the NOED (for an additional 48 hours) during the telephone 

•	 conference on August 16, 2003. However, we recognize that the condition which caused the need 
for this NOED (two inoperable RWST level channels) was subsequently resolved by restoring one 
of the inoperable RWST level channels and exiting TS LCO 3.0.3 prior to 2:53 p.m., on August 16, 
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2003. 

The safety basis in your NOED request letter included a discussion of proposed compensatory 
measures and an evaluation of the potential impact on the public health and safety and the 
environment. Your evaluation concluded that the request for an additional 48 hours to restore at 
least one of the inoperable RWST level channels was overall safety and risk neutral, and • 
represented no net increase in radiological risk. In addition, you concluded that no significant 
hazard consideration was involved. The proposed compensatory measures, which were integral to 
your no net increase in risk determination, include: (1) a dedicated operator in the control room to 
monitor RWST level indication (on the two operable channels) upon receipt of a safety injection 
signal, as well as containment sump level, to ensure swapover occurs as required; and (2) not 
removing from service for maintenance or testing other Unit 2 emergency core cooling system 
related components, trains, or systems during the time in question. 

We reviewed your request and agree that maintaining the plant stable in Mode 1 for an additional 
48 hours (55 hours total) would be preferable to the potential for a plant transient that could 
occur during a plant shutdown to Mode 3 in this instance. Also, we agree that your proposed 
compensatory measures, risk analysis, and safety basis considerations were adequate to 
demonstrate that the additional 48 hours would not involve a net increase in radiological risk and 
would not adversely affect public health and safety. Our decision was based primarily on the 
request being overall safety and risk neutral, and the fact that the two remaining operable RWST 
level channels could perform the safety function (i.e., automatic swapover) of the system. 

On the basis of the staff's evaluation of your request and the information provided in your letter 
dated August 18, 2003, we conclude that issuance of this NOED is consistent with the Enforcement 
Policy and staff guidance, and has no adverse impact on public health and safety. Therefore, as 
indicated verbally on August 16, 2003, it was our intention to exercise discretion not to enforce 
compliance with TS 3.0.3 during the period from August 16, 2003, at 2:53 p.m. until August 18, 
2003, at 2:53 p.m. for two inoperable RWST level channels. Based on your successful repair of 
one of the two RWST level channels at 2:53 p.m. on August 16, 2003, this NOED was not utilized. 
However, as stated in the Enforcement Policy, action will be taken, to the extent that violations 
are involved, for the root cause or causes that led to the request for this NOED. 

• Sincerely, 

lRAI 

Lu is A. Reyes 
Regional Administrator 

Docket No.: 50-414
 
License No.: NPF-52
 

cc: 

•
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NOED-03-3-006 - Perry (FirstEnergy Nuclear Operating 
Co.) 

September 10, 2003 

Mr. William R. Kanda
 
Vice President - Nuclear, Perry
 
FirstEnergy Nuclear Operating Company
 
P. O. Box 97, A210
 
10 Center Road
 
Perry, OH 44081
 

SUBJECT:	 NOTICE OF ENFORCEMENT DISCRETION FOR FIRSTENERGY NUCLEAR OPERATING 
COMPANY REGARDING PERRY (I".JOED 03-3-006) 

Dear Mr. Kanda: 

By letter dated September 8, 2003, your staff requested that the U.S. Nuclear Regulatory 
Commission (NRC) exercise discretion not to enforce compliance with the actions required in 
Technical Specification (TS) 3.7.1 regarding one inoperable emergency service water (ESW) 
division, and TS 3.8.1 regarding an emergency diesel generator which required ESW support to be 
operable. Your letter documented information previously discussed with the NRC in a telephone 

•	 conference which occurred on September 4, 2003, at apprOXimately 12:00 p.m. (All times 
discussed in this letter refer to Eastern Daylight Time). At the time of the telephone conference, 
the Perry nuclear plant was operating in Mode 1 (Power Operation). 

The principal NRC staff members who participated in that telephone conference included: Geoffrey 
Grant, Director, Division of Reactor Projects, RIll; Anthony Mendiola, Section Chief; Stephen 
Sands, Project Manager, Douglas Pickett, Project lV1anager, Division of Licensing Project 
Management, NRR; Steven Unikewicz, Engineer; Thomas Scarbrough, Engineer, Mechanical and 
Civil Engineering Branch, NRR; Patrick Hiland, Acting Deputy Division Director; Mark Ring, Branch 
Chief, Division of Reactor Projects, RIll; Ray Powell, Senior Resident Inspector, Perry; and Sonia 
Burgess, Senior Reactor Analyst, Division of Reactor Safety, RIll. 

Your staff stated that on September 4,2003, at 5: 17 p.m., Perry would not be in compliance with 
Technical Specification 3.7.1, action statement A.l to restore the Division 1 ESW subsystem to 
OPERABLE status within 72 hours and Technical Specification 3.8.1, action statement BA to 
restore the required diesel generator (DG) to operable status within 72 hours. These requirements 
were entered at 5: 17 p.m. on September 1, 2003, when the "A" ESW pump was declared 
inoperable. With the ESW pump not restored in 72 hours, then Technical Specification 3.7.1 
Emergency Service Water (ESW) System - Division 1 and 2, Required Actions B.1 and B.2, and, 
Technical Specification 3.8.1 AC Sources - Operating, Required Actions F.1 and F.2, specified that 
the plant be in MODE 3 in 12 hours and MODE 4 in 36 hours. To preclude a required entry into 
MODE 3 and MODE 4, you requested an additional 72 hours to restore the "A" ESW pump. 

Your staff requested that a Notice of Enforcement Discretion (NOED) be granted pursuant to the 
NRC's policy regarding exercise of discretion for an operating facility, set out in Section VILC, of 
the "General Statement of Policy and Procedures for NRC Enforcement Actions" (Enforcement 
POliCY), NUREG-1600, and be effective for the period of 72 hours from 5: 17 p.m. on September 4, 
to 5: 17 p.m. on September 7, 2003. This letter documents our telephone conversation when we 

• orally granted this NOED on September 4,2003 at approximately 3:30 p.m. We understand that 
you restored the "A" ESW pump to an operable status and exited from the Required Actions of 
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Technical Specifications 3.7.1 and 3.8.1 and from this NOED on September 5,2003, at 6:55 p.m. 

The "A" ESW pump had been declared inoperable on September 1 when low flow alarms were 
received on the ESW system. Disassembly of the pump revealed that a coupling sleeve on the 
pump shaft had broken. Examination of the coupling concluded that improper installation and 
ensuing stress corrosion cracking led to the coupling failure. The time projected for procurement• 
and installation of replacement parts and post maintenance testing exceeded the allowed outage 
time of 72 hours. 

Your staff requested this NOED after consideration of the safety significance and potential 
consequences of a plant shutdown from a probabilistic risk perspective. The risk incurred during 
operation was qualitatively compared to the risk of shutting the reactor down and performing 
repairs off-line. Your evaluation concluded that there was less risk related to operating the plant 
with the "A" ESW pump out of service for an additional 72 hours than the risk associated with 
shutting down the plant with the "A" ESW pump out of service. The change in risk associated with 
the large early release probability (LERP) for operating an additional 72 hours with the "A" ESW 
pump unavailable was determined by your staff to be small (3.6 E-10) and less than the LERP for 
a reactor scram. 

For compensatory measures, during the additional time that the ESW pump was inoperable, your 
staff committed to the following: (1) alternate trains of AC/DC electrical systems, ESW, residual 
heat removal, high pressure core spray, the motor feed pump, the diesel fire pump, Bus L 10, and 
the reactor core isolation cooling system would be posted as protected in the plant and control 
room; (2) all scheduled work would be reviewed for current plant risk; (3) access to risk sensitive 
areas would be restricted; (4) all Division 2 and 3 equipment would be maintained operable; (5) 
your staff would notify the load dispatcher to suspend work that could affect the stability of offsite 
power to the Perry switchyard; and (6) shiftly briefs of the operators would be conducted on the 
enforcement discretion, ESW system status, and contingency requirements. The Resident 
Inspector staff verified that these compensatory measures were implemented while this NOED was 
in effect. 

The NRC reviewed your written request for enforcement discretion dated September 8, 2003, and 
verified consistency between your oral and written requests. The written request confirmed that 

•	 the plant oversight review committee had approved the NOED request for 72 hours instead of the 
48 hours initially proposed. The NRC's basis for this discretion considered (1) that the failure of 
the "A" ESW pump was adequately understood, and the Divisions 2 and 3 ESW pumps were not 
likely in a similar condition, (2) the compensatory measures taken to reduce the probability of a 
plant transient while ensuring the availability of other risk significant equipment; and (3) the 
qualitative risk evaluation determined that the risk of continued operation with the "A" ESW pump 
out of service for an additional 72 hours did not result in an increased risk over shutting down the 
unit. 

Although the NRC does not have a plant specific shutdown risk analysis, we did perform a 
qualitative evaluation of this issue. The NRC determined that the risk of continued operation with 
your compensatory measures for the additional 72 hour period of the NOED did not result in an 
increased risk over shutting down the unit with the "A" ESW pump inoperable. The basis of our 
decision was that there was no net increase in risk associated with extending the allowed outage 
time for TS 3.7.1 from 72 hours to a total of 144 hours. Based on this qualitative evaluation the 
NRC accepted your staff's safety rationale. 

The NRC's qualitative determination that the risk of continued operation for the additional 72 hour 
period did not result in an increased risk over shutting down the unit considered the compensatory 
actions you took. Other risk perspectives that you provided were useful in deciding on the 
acceptability of your safety rationale. Your comparison of the compensated incremental conditional 
core damage probability (ICCDP) with the scram conditional core damage probability (CCDP) 
provided some insight. However, it should be noted that these two metrics were not readily 
comparable. Notwithstanding this point, we found your safety rationale acceptable. 

Based on the above considerations, the NRC staff concluded that Criterion B.2.1.1.a and the 
apPlicable criteria in Section C.4 to NRC Manual Chapter 9900, "Technical Guidance, Operations 
Notices of Enforcement Discretion," were met. Criterion B.2.1.1.a states that for an operating

•	 plant, the NOED is intended to avoid unnecessary transients as a result of compliance with the 
license condition and, thus, minimize potential safety consequences and operational risks. 
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On the basis of the NRC staff's evaluation of your request, we concluded that granting of this
 
NOED is consistent with the Enforcement Policy and staff guidance, and had no adverse impact on
 
PUbliC health and safety. Therefore, we exercised discretion from 5:17 p.m. on September 4, to
 
5:17 p.m. on September 7,2003, not to enforce compliance with TS 3.7.1 and 3.8.1. As noted
 
earlier, we understand that you restored the pump to an operable status and exited from this
 • 
NOED on September 5, 2003, at 6:55 p.m. 

As stated in the Enforcement Policy, action may be taken, to the extent that violations were
 
involved, for the root cause that led to the noncompliance for which this NOED was necessary.
 

Sincerely, 

lRAI 

Geoffrey E. Grant, Director 
Division of Reactor Projects 

Docket No. 50-440
 
License No. NPF-58
 

cc w/encl: 
G. Leidich, President - FENOC 
K.	 Cimorelli, Acting Director,
 

Maintenance Department
 
V. Higaki, Manager, Regulatory Affairs 

e J. Messina, Director, Nuclear
 
Services Department
 

T.	 Lentz, Director, Nuclear
 
Engineering Department
 

T. Rausch, Plant Manager, 
Nuclear Power Plant Department
 

Public Utilities Commission of Ohio
 
Ohio State Liaison Officer
 
R. Owen, Ohio Department of Health 
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Tennessee Valley Authority ) Docket Nos. 50-390-CivP; 50-327-CivP 
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Sequoyah Nuclear Plant, Units 1 & 2 ) 50-260-CivP; 50-296-CivP 

Browns Ferry Nuclear Plant, Units 1, 2 & 3) ) 

--------------) 

CLI-03-09 

MEMORANDUM AND ORDER 

The Tennessee Valley Authority (TVA) seeks discretionary Commission review of the 

Atomic Safety and Licensing Board's Initial Decision1 pursuant to 10 C.F.R. § 2.786(b)(4). In that 

• decision, a majority of the three-member Board upheld the NRC Staffs finding that TVA had 

discriminated against a whistleblower employee, but reduced the civil monetary penalty 

assessed by the Staff. The third member of the Board filed a separate opinion, concurring in 

part and dissenting in part.2 We grant TVA's Petition for Review. Also, on our own motion, we 

have decided to review the question whether the Board applied the proper standard in reducing 

the civil penalty assessed by the Staff. 

BACKGROUND 

This case arises out of the NRC Staff's issuance of a Notice of Violation and, later, an 

order imposing a $110,000 civil monetary penalty against TVA. The Staffs order found that TVA 

1 LBP-03-10, 58 NRC _ (June 26,2003). 

2 See 58 NRC at _-_, slip op. at 71-83. • 
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had violated 10 C.F.R. § 50.7 by retaliating against an employee for having engaged in protected 

(i.e., "whistleblowing") activities three years earlier.3 

In 1996, TVA had declined to select Mr. Gary Fiser for a competitive position. According 

to Mr. Fiser and the NRC staff, TVA's decision constituted discrimination in response to certain 

"protected conduct" in which Mr. Fiser engaged in 1993. TVA claimed that its decision was 

instead motivated solely by business considerations associated with a massive reorganization 

that eliminated or modified the duties of thousands of its employees. TVA's motivation in not 

selecting Mr. Fiser was the key issue in determining whether TVA had violated section 50.7.4 

Following a 25-day eVidentiary hearing, the Atomic Safety and Licensing Board issued an 

initial decision (over a dissent by Judge Young) agreeing with the NRC Staff that TVA unlawfully 

discriminated against Mr. Fiser: 

the Staff has demonstrated by a preponderance of the evidence that Mr. Fiser's 
nonselection was motivated to some degree as retaliation for engaging in 
protected activities -- including his having filed two complaints of discrimination 
before the Department of Labor ... concerning his treatment at TVA for attempting 
to raise nuclear safety issues (albeit in a manner not conforming to the 
prescribed internal procedures for raising such safety concerns), and his 
contacting (along with two other TVA employees) a U.S. Senator concerning TVA 
employees raising safety issues.... [C]opies of the letter to the U.S. Senator were 
also sent to NRC officials, so as to constitute a whistleblowing complaint before 
the NRC.5 

The Board, however, reduced the penalty amount by 60 percent, to $44,000, on two grounds: 

"TVA has what appeared to it as seemingly significant performance-oriented reasons that 

366 Fed. Reg. 27,166 (May 16, 2001). 

4 See 10 C.F.R. § 50.7(d) ("The prohibition applies when the adverse action occurs 
because the employee has engaged in protected activities. An employee's engagement in 
protected activities does not automatically render him or her immune from discharge or 
discipline for legitimate reasons or from adverse action dictated by non-prohibited 
considerations") . 

5 LBP-03-10, 57 NRC at _, slip op. at 1-2. 
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apparently played a large part (although not the sole part) in its non-selection of Mr. Fiser for the 

position he was seeking"6 and "TVA appears not to have been provided adequate notice (at least 

at the time of the non-selection of Mr. Fiser in 1996) of NRC's interpretation of 10 C.F.R. § 50.7 

as including adverse actions motivated in any part (not necessarily a substantial part) by an 

employee's engagement in protected activities.'11 

• 

TVA now seeks Commission review of this order on the grounds that the Board made 

clearly erroneous factual findings, reached legal conclusions that were contrary to law and 

without governing precedent, and raised substantial and important questions of law, policy and 

discretion.8 TVA points to nine factual findings of discriminatory intent that TVA considers 

"clearly erroneous."9 The thrust of TVA's factual challenge is that the Board's findings of 

discriminatory intent are based on inferences drawn from circumstantial evidence rather than 

direct testimony, that even the circumstantial evidence on which the Board relies does not 

support either an inference of discriminatory intent or the conclusion that TVA violated section 

50.7, and that the record does not support the Board's conclusion that there was a pattern of 

discrimination likely orchestrated by persons in authority to end Mr. Fiser's career.10 

TVA also challenges the Board's interpretation of section 50.7. More specifically, TVA 

argues that the Board applied an inappropriate test in determining whether the NRC Staff had 

met its burden of proof regarding discrimination under section 50.7;11 that the Board incorrectly 

6 Id. at _. slip op. at 2. See also id. at _, slip op. at 67-68.
 

7 Id. at _, slip op. at 3.
 

8 See TVA's Petition for Review of Initial Decision in LBP-03-10, dated July 16, 2003, at 1.
 

9 See id. at 3-6.
 

10 See id. at 3. 

• 11 See id. at 6-7. 
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held that, in a dual-motive case, section "50.7 is violated by finding 'any' discriminatory motive 

without making a quantitative determination as to whether that motive affected or caused the 

decision;"12 that the Board should instead have required "a showing, by the preponderance of the 

reliable evidence, that the protected activity was in fact a contributing factor in the specific 

adverse action at issue;"13 and that the Board erroneously interpreted the term "protected 

activities" in section 50.7 to include participation in the resolution of a previously-identified safety 

issue.14 

• 

Further, TVA sees prejudicial procedural error in the Board's reliance on certain allegedly 

protected activities that had not been included in the Staffs Notice of Violation.15 And finally, TVA 

argues that the Board's decision raises substantial questions of law and policy, viz., the proper 

legal and evidentiary standard that would support a finding of violation under section 50.7, and 

the Board improperly injecting itself into the discretionary domain of management and second

guessing the management's reasonable business decisions.16 

The Staff disagrees with TVA's assertions regarding factual error and the absence of 

precedent. It does not, however, object to Commission review with respect to the following 

substantial questions: (i) the scope of protected activities, (ii) the standard for determining 

whether prohibited discrimination occurred, (iii) the applicability of 10 C.F.R. § 50.9 (regarding 

completeness and accuracy of information submitted to the Commission) to a discrimination 

case in which the Staff had rebutted all the licensee's alternative explanations for its allegedly 

12 Id. at 7. 

131d. at 7. 

14 See id. at 8-9. 

151d. at 8 n.7. 

• 16 See Id. at 9-10. 
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discriminatory action, and (iv) the standards by which a Licensing Board should mitigate a civil 

penalty in a discrimination case. 17 The Staff, pointing out that all but the final of these issues 

have already been thoroughly briefed before the Board, implies that we need only seek appellate 

briefs on that last issue. 

The Nuclear Energy Institute (NEI) participated in the proceeding before the Board as an 

amicus curiae,18 and now seeks to file an answer in support of TVA's position.19 NEI raises 

many of the same issues as TVA. 

DISCUSSION 

Review of an initial decision such as LBP-03-10 is purely discretionary with the 

Commission, giving due weight to the existence of "a substantial question" regarding: 

(i) A finding of material fact is clearly erroneous or in conflict with a finding as to 
the same fact in a different proceeding; 

(ii) A necessary legal conclusion is without governing precedent or is a departure • from or contrary to established law; 

(iii) A substantial and important question of law, policy or discretion has been 
raised; 

(iv) The conduct of the proceeding involved a prejudicial procedural error; or 

(v) Any other consideration which the Commission may deem to be in the public 
interest.20 

17 See Staff Response to TVA's Petition for Review of Initial Decision in LBP-03-10, dated 
july 25, 2003, at 2. 

18 See LBP-03-10, 57 NRC at _, slip op. at 9. 

19 See Request of NEI for Leave to File an Answer in Support of Commission Review of 
Initial Decision in LBP-03-10, dated July 28,2003; !'JEI's Answer in Support of TVA's Petition for 
Review of Initial Decision in LBP-03-10, dated July 28,2003. 

• 20 10 C.F.R. § 2.786(b)(4). 

I il 
I i 
! i 
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We grant TVA's Petition for Review on the ground that this proceeding presents 

"substantial questions" of first impression regarding this agency's enforcement regulations and 

policies. Also, we deny NEl's request for leave to file an answer to TVA's petition.21 However, 

consistent with our past practice under such circumstances, we will allow NEI, without further 

motion, to participate in this appellate phase of the proceeding to the extent set forth in the filing 

schedule below.22 

• 

The Staff is correct to point out that many of TVA's issues have already been briefed 

before the Board. We believe, however, that the Initial Decision should enable the parties to 

focus their attention on the key issues more sharply than was possible in the trial briefs that 

were submitted prior to the issuance of LBP-03-10. We therefore decline to adopt the Staffs 

suggestion that we limit briefing to solely the issue of the standard for mitigating civil monetary 

penalties. 

The Staff, in raising the mitigation issue, was not responding to any arguments raised in 

TVA's Petition for Review. The Staff was instead presenting an entirely unrelated question -- the 

kind of question which the Staff should have proffered in a Petition for Review of its own. By 

waiting to present the mitigation issue in its Answer, the Staff effectively deprived TVA of its right 

under our regUlations to respond.23 Despite the irregular way the Staff raised the mitigation 

21 See Louisiana Energy Servo (Claiborne Enrichment Ctr.), CLI-97-7, 45 NRC 437, 
438-39 (1997) ("Our rules contemplate amicus curiae briefs only after the Commission grants a 
petition for review, and do not provide for amicus briefs supporting or opposing petitions for 
review"). See also 10 C.F.R. § 2.715(d) (permitting the filing of amicus curiae briefs addressing 
an initial decision "[i]f [the] matter is taken up by the Commission pursuant to § 2.786"). 

22 See Claiborne, CLI-97-7, 45 NRC at 439. 

•
 
23 Compare 10 C.F.R. § 2.786(b)(3) ("Any other party to the proceeding may, within ten ...
 

days after service of a petition for review, file an answer supporting or opposing petition review")
 
with id. ("The petitioning party shall have no right to reply [to an Answer], except as permitted by
 
the Commission").
 



•
 

•
 

•
 

-7

issue, we recognize that it is significant and that the Commission has not previously addressed 

it. We therefore, on our own motion, add the mitigation question to the issues that the parties 

and NEI should address in their briefs before us. 

We request that the parties and NEI file briefs discussing the issues raised in TVA's 

Petition for Review and the Staffs Answer. Accordingly, we establish the follOWing filing 

schedule: 

1. Within 30 days after service of this Order, TVA may file an initial brief no longer than 40 
pages addressing the issues presented in its Petition for Review. If it chooses, NEI may 
simultaneously file an amicus curiae brief no longer than 20 pages addressing those 
same issues. The NRC Staff may simultaneously file an initial brief no longer than 15 
pages addressing the mitigation issue which it raised in its Answer. 

2. Within 30 days after service of TVA's brief or NEl's brief, whichever is later, the NRC 
Staff may file a single brief responding to the arguments of TVA (and, if appropriate,I\IEI). 
The Staffs responsive brief shall not exceed 40 pages unless NEI has filed an amicus 
brief. In that case, the NRC Staffs brief shall not exceed 50 pages. Also within those 
same 30 days, TVA may file a brief of no more than 15 pages responding to the 
arguments of the NRC Staff regarding the mitigation issue. NEI may file an amicus brief 
on that issue of no more than 5 pages. 

3. Within 15 days after service of the Staffs responsive brief, TVA may file a reply brief 
no longer than 20 pages addressing the arguments presented in the NRC Staffs 
response brief. Also within those same 15 days, the NRC Staff may file a reply brief of 
no more than 5 pages addressing the arguments presented in TVA's response brief 
(and, if filed, NEI's amicus brief) on the mitigation issue. 

Parties should file their briefs in a manner that ensures arrival at the Commission no later 

than 4:15 p.m. (Eastern Time) on the due date. Each brief longer than 10 pages must contain a 

table of contents, with page references, and a table of cases (alphabetically arranged), statutes, 

regulations, and other authorities cited, with references to the pages of the brief where they are 

cited. Page limitations on briefs are exclusive of pages containing a table of contents, table of 

cases, and of any addendum containing statutes, rules, regulations, etc.24 

24 See Cleveland Elec. Illuminating Co. (Perry Nuclear Power Plant, Unit 1), CLI-96-4, 43 
NRC 51, 52 (1996). 
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It is so ORDERED. 

For the Commission 

IRAI 

Annette L. Vietti-Cook 
Secretary of the Commission 

Dated at Rockville, Maryland
 
this 28th day of August, 2003.
 

• 

•
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CLI·03·10 

MEMORANDUM AND ORDER 

On June 2, 2003, the California Public Utilities Commission (CPUC) and San Luis 

• Obispo County asked the Commission to stay the effect of an NRC Staff order issued on May 

27, 2003. The Staff order approved the transfer of licenses for the two-unit Diablo Canyon 

Nuclear Power Plant. Pacific Gas and Electric Co. (PG&E), the licensee for the Diablo Canyon 

facilities, opposes the stay application, but requests that we hold the proceeding in abeyance in 

light of a tentative settlement of a related bankruptcy proceeding. CPUC supports the abeyance 

request. The County opposes it and continues to demand a stay of the license transfer order. 

In view of the tentative bankruptcy settlement, we have decided to hold the stay application in 

abeyance, as requested by PG&E. 

This proceeding involves PG&E's application for authorization to transfer its licenses for 

Diablo Canyon in connection with a comprehensive Plan of Reorganization which PG&E filed 

under Chapter 11 of the United States Bankruptcy Code. In response to the Federal Register 

•
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notice of PG&E's license transfer application,1 we received five petitions to intervene and 

requests for hearing. The petitioners included CPUC and the County. On June 25, 2002, we 

issued an order denying the intervention petitions of CPUC and the County (and a third 

petitioner) but granting them "governmental participant" status (entitling them to participate in the 

proceeding if, but only if, we were subsequently to grant a hearing to another petitioner).2 On 

February 14,2003, we issued a second decision denying the remaining petitions to intervene 

and terminating the proceeding.3 A few months later the NRC Staff issued an order approving 

the license transfer application, albeit with conditions.4 As noted above, CPUC and the County 

sought to stay the effectiveness of the Staff order. 

• 
Subsequently, CPUC and PG&E announced a tentative settlement agreement between 

them on bankruptcy-related matters. The proposed bankruptcy settlement requires satisfaction 

of a number of conditions, but if consummated, the settlement would eliminate the need for the 

Diablo Canyon license transfer. PG&E, with CPUC's support, requests the Commission to hold 

the remaining aspects of this license transfer proceeding in abeyance.5 The County, however, 

opposes abeyance and renews its application for a stay of the Staffs transfer order. 

1 See 67 Fed. Reg. 2455 (Jan. 17,2002). 

2 CLI-02-16, 55 NRC 317,345,349 (2002), petition for judicial review pending, No. 
02-72735 (9th Cir.). 

3 CLI-03-2, 57 NRC 19 (2003), petition for judicial review pending, No. 03-1038 (D.C. 
Cir.). 

4 See "Pacific Gas and Electric Co. (Diablo Canyon Nuclear Power Plant, Units 1 and 2); 
Order Approving Transfer of Licenses and Conforming Amendments," 68 Fed. Reg. 33,208 
(June 3,2003), announcing Staff order dated May 27,2003. 

5 Only the stay application and the motion to hold it in abeyance are on our docket at this 

• 
time. As recounted in the text, earlier this year the Commission terminated the adjudication, and 
the NRC Staff issued an order approving the license transfer. 
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The County's continued demand for a stay notwithstanding, we see no reason not to 

grant the request of the chief bankruptcy contestants, PG&E and CPUC, that we take no further 

action during the pendency of their tentative settlement. Notably, both courts of appeals 

currently considering challenges to NRC decisions on the Diablo Canyon license transfer have 

issued orders holding judicial proceedings in abeyance to await further action on the potential 

settlement.6 Neither those judicial abeyance orders nor our decision today to issue our own 

abeyance order will cause any conceivable harm to the County. The fact is that the NRC Staff's 

approval of the Diablo Canyon license transfer has no immediate effect on anyone, including the 

County, because the Staff approval cannot be implemented absent (among other things) 

bankruptcy court approval of the transfer. 

• 
The law favors settlements. Where, as here, we are asked to postpone a decision in 

order to accommodate a possible settlement, we ordinarily will grant the request, absent harm to 

third parties or to the public interest. As noted above, neither the County nor anyone else 

requires an immediate Commission decision on whether to stay the !\IRC Staffs license transfer 

order because, in practical terms, that order has no current effect. Indeed, if the currently 

contemplated settlement is consummated, the license transfer controversy will be rendered 

moot, and neither the Commission nor the reviewing courts will have to consider the matter 

further. 

For the foregoing reasons, we grant PG&E's motion to hold the proceeding (i.e., the stay 

application) in abeyance. We also direct PG&E to notify us immediately upon final approval or 

rejection of the tentative settlement agreement. If appropriate, we will reactivate consideration of 

the stay application at that time. 

6 California Public Utility Commission v. NRC, No. 02-72735 (9th Cir., abeyance order 

• 
entered JUly 28,2003); Northern California Power Agency v. NRC (D.C. Cir., abeyance order 
entered Aug.1, 2003). 
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IT IS SO ORDERED. 

For the Commission 

IRAI 

Annette L. Vietti-Cook 
Secretary of the Commission 

Dated at Rockville, Maryland,
 
this 8th day of September, 2003.
 

• 

•
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CLI·03·11 

MEMORANDUM AND ORDER 

In 1998, the Commission issued a "Statement of Policy on Conduct of Adjudicatory 

• Proceedings," re-emphasizing the need for a disciplined hearing process.1 As we noted in our 

policy statement, the Commission expects that in the next few years a number of lengthy and 

complex adjudicatory proceedings may be instituted. These may include an expected 

application to license the Yucca Mountain high-level waste depository, and further applications to 

transfer, or, as in this case, to renew reactor operating licenses. Indeed, a "leading 

considerationI]" of our policy statement was the necessity of managing license renewal 

proceedings in a fair and efficient way, given the potential for "large numbers of utilities to seek 

license renewal soon."2 Faced with limited adjudicatory resources, the Commission cannot 

overemphasize the need to avoid unnecessary delay in our adjudicatory process. 

1 "Statement of Policy on Conduct of Adjudicatory Proceedings," ClI-98-12, 48 NRC 18 
(1998); 63 Fed. Reg. 41,872 (Aug. 5,1998). 

• 
2 Baltimore Gas and EJec. Co. (Calvert Cliffs Nuclear Power Plant, Units 1 & 2), CLI-98

25,48 NRC 325, 339 (1998). 
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The Commission therefore has emphasized that Licensing Boards must "establish 

schedules for promptly deciding the issues before them," must issue "timely rulings on 

prehearing matters," and, in short, must "ensure a prompt yet fair resolution of contested 

issues."3 Not all proceedings, however, including this one, have moved forward as expeditiously 

as we had intended. 

• 

At the very outset of this proceeding, as in all other license renewal proceedings, the 

Commission called upon the Licensing Board to fairly, promptly, and efficiently resolve contested 

issues.4 The Commission's goal in contested license renewal cases is the "issuance of a 

Commission decision on the pending application in about 2~ years from the date that the 

application was received."s To that end, we directed the Board to achieve particular milestones. 

Among these milestones was a Licensing Board decision on late-filed contentions "[w]ithin 50 

days of the issuance of [the] final SER [Safety Evaluation Report] and FES [Final Environmental 

Statement]."6 In this case, the NRC staff published the final environmental impact statements 

for the Catawba and McGuire nuclear stations in December 2002.7 The staff completed and 

served the SER in January 2003.8 

3See Policy Statement, 48 NRC at 20; see also Calvert Cliffs, 48 NRC at 339-40. 

4 Duke Energy Corp. (McGuire Nuclear Station, Units 1 & 2; Catawba Nuclear Station, 
Units 1 &2), CLI-01-20, 54 NRC 211, 215 (2001). 

sid. at 214. 

61d. at 215 (emphasis in original). 

7 See NUREG 1437, "Generic Environmental Impact Statement for License Renewal of 
Nuclear Plants," Supplement 8 (Regarding McGuire Nuclear Station, Units 1 &2)(Dec. 2002); 
NUREG 1437, "Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants," Supplement 9 (Regarding Catawba Nuclear Station, Units 1 &2)(Dec. 2002). 

8 The SER was formally published in March 2003, but nonetheless was completed and 
served upon the Board and parties in January. See Letter from Susan L. Uttal, NRC staff, to 

• 
Administrative Judges (Jan. 10, 2003); Letter from Susan L. Uttal, NRC staff, to Administrative 
Judges (Jan. 14, 2003). 
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Obviously, many months have passed after the issuance of the FEIS and SER. Given 

when the FES and SER became available, and the Commission's clear expectation that license 

renewal cases would be decided expeditiously, it is unclear why threshold decisions on the 

admissibility (and mootness) of contentions remain pending in this case. 

It has been nearly nine months since the Commission remanded to the Board three 

questions related to the intervenors' original and amended "SAMA" contention:9 

(1) whether the draft SEISs render the original SAMA contention 
moot, which the Commission itself stressed "appears to be the 
case."lO 

(2) whether the intervenors' amended SAMA contention raises 
timely, adequately supported, and otherwise admissible genuine 
material disputes for litigation; and 

(3) whether there is any basis for the intervenors' demand for access to Duke's 
PRA [probabilistic risk assessment] analysis. 

• The Commission expected that these questions could be resolved without extensive deliberation 

or delay, and indeed our decision provided extensive guidance to the Board. In addition, on April 

11, 2003, the intervenors requested reinstatement of a previously-dismissed contention on the 

environmental impacts of using Mixed Oxide ("MaX") fuel. 11 The reinstatement question, too, 

remains undecided. 

We therefore direct the Board to inform the Commission when it expects to issue a 

decision on the remaining contentions, to provide the Commission with an explanation of the 

reasons for the delay thus far, and to explain the measures the Board will take to restore the 

9 See CLI-02-28, 56 NRC 373, 388 (2002). The acronym "SAMA" refers to "Severe 
Accident Mitigation Alternatives." 

10 Id. at 378. 

11 See CLI-02-14, 55 NRC 278, 294-97 (2002). • 
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proceeding to the original schedule reflected in the Commission's order, CLI-01-20, 54 NRC at 

215-16. The Board should provide this information within three business days. 

It is so ORDERED. 

For the Commission 

IRAI 

Annette L. Vietti-Cook 
Secretary of the Commission 

Dated at Rockville, Maryland,
 
this 8th day of September 2003.
 

• 

•
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Plant Operating Status
 
• Currently in refueling outage after breaker
 

to breaker run (~468 days)
 

• All NRC Performance Indicators are Green
 

•	 NRC Problem Identification & Resolution
 
Inspection completed May 8: no Green or
 
higher findings
 

• Recognized for Industry Operating
 
Excellence by INPO
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Strategy
 

Vision: Keeping the Nuclear Energy
 
Option Alive to 2033 and Beyond
 

C - Critical self-assessments and broad and lasting corrective actions
 

H - Human performance is exemplary
 

o - Operations are event-free throughout the organization
 

I - Initiatives in high visibility areas have strong performance
 

C - Cost-effective producer of electricity
 

E - Excellence in materiel condition
 

10/1/03 5 
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Status of ReS Inspections
 

• Control Element Drive Mechanisms 
• No indications found in 2002 inspection 

• No indications found in 2003 inspection 

• Reactor Vessel Head 
• No indications found in 2002 inspection 

• No indications found in 2003 inspection 

• More inspections planned for 2005 

• Replacement in 2006 
10/1/03 7
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License Renewal
 
Implementation
 

• 10 CFR 54.4 criteria met for in-scope
 
safety related and non-safety related
 
SSCs ~Appendix B criteria applied
 

• Configuration control procedures being
 
revised to meet 10 CFR 54.37
 
requirements for existing and new SSCs
 

fif,f-l......".,..".. 
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License Renewal
 
Implementation
 

• LR Commitments 
• Listed in SER and to be in USAR
 

> New Programs
 

> Program Enhancements
 

> TLAA Evaluations
 

• Identified and tracked using existing FCS 
regulatory commitment system 

• Implementing procedures annotated to flag 
commitments 

10/1/03 9III fil 
.........""""#IIIIiIrIII
 



License Renewal
 
Implementation
 

• Training will be provided as part of 
procedure and other document revisions 

• LR requirements will be ongoing and 
incorporated into documents, databases, 
and training for future plant staff 

10/1/03 10[ ,! ! 1 , ..............
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ACRS LICENSE RENEWAL FULL COMMITTEE
 

FORT CALHOUN STATION, UNIT 1
 
LICENSE RENEWAL APPLICATION
 

FINAL SAFETY EVALUATION REPORT
 

OCTOBER 1, 2003
 

WILLIAM BURTON
 
PROJECT MANAGER
 

NRR
 

cg
 



• • • 
COMPARISON TO PREVIOUS LlCENSE-RENEWAL APPLICATONS 

FIRST APPLICANT TO FULLY IMPLEMENT THE GENERIC AGING LESSONS 
LEARNED (GALL) PROCESS 

FIRST PLANT TO INCLUDE CONFIRMATION OF GALL CONSISTENCY IN 
STAFF REVIEW 

PART OF AMR INSPECTION 

FIRST PLANT TO UTILIZE AN SER TEMPLATE 

T() AID IN THE PERFORMANCE AND DOCUMENTATION OF THE 
STAFF'S REVIEW 

3
 



• • • 
SCOPING AND SCREENING METHODOLGY
 

METHODOLOGY USED TO IDENTIFY STRUCTURES, SYSTEMS, AND COMPONENTS 
(SSCs) WITHIN THE SCOPE OF LICENSE RENEWAL AND SUBJECT TO AN AGING 
MANAGEMENT REVIEW 

METHODOLOGY SHOULD MEET SCOPING AND SCREENING REQUIREMENTS IN 
10 CFR PART 54 AND BE CONSISTENT WITH THE LRA 

STAFF IFlEVIEW SUPPLEMENTED BY METHODOLOGY AUDIT 

4 METHODOLOGY REQUESTS FOR ADDITIONAL INFORMATION (RAls) 

FUNCTIONAL REALIGNMENT 

NO OPEN ITEMS 

1 CONFIRMATORY ITEM (RESOLVED) 
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• • • 
SCOPING AND SCREENING REVIEW RESULTS 

STAFF REVIEW SUPPLEMENTED BY SCOPING AND SCREENING INSPECTION 

69 RAls ASSOCIATED WITH SCOPING AND SCREENING RESULTS 

3 SCOPING AND SCREENING OPEN ITEMS (ALL ARE RESOLVED) 

oCONFIRMATORY ITEMS 
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• • • 
SCOPING AND SCREENING REVIEW RESULTS
 

CONCLUSION
 

THE FCS STRUCTURES, SYSTEMS, AND COMPONENTS WITHIN THE SCOPE OF LICENSE 
RENEWAL HAVE BEEN IDENTIFIED, AS REQUIRED BY 10 CFR 54.4{a) 

THE FCS STRUCTURES AND COMPONENTS WITHIN THE SCOPE OF LICENSE RENEWAL 
AND SUBJECT TO AN AGING MANAGEMENT REVIEW HAVE BEEN IDENTIFIED, AS 
REQUIRED BY 10 CFR 54.21 (a){1) 
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• • • 
AGING MANAGEMENT PROGRAMS 

DEVIATIONS FROM GALL: 

CLARIFICATIONS - 4 
EXCEPTIONS - 6 
ENHANCEMENTS -10 

NUMBER OF GALL AMPs THAT ARE REFERENCED IN THE LRA - 33 

38 RAls 

NO OPEN ITEMS 

1 CONFIRMATORY ITEM (RESOLVED) 

STAFF ALSO REVIEWED USAR SUPPLEMENTS 
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• • • 
AGING MANAGEMENT PROGRAMS
 

CONCLUSION
 

APPLICANT HAS DEMONSTRATED THAT AGING MANAGEMENT PROGRAMS WILL 
EFFECTIVELY MANAGE AGING IN STRUCTURES AND COMPONENTS SO THAT THEIR 
INTENDED FUNCTIONS WILL BE MAINTAINED CONSISTENT WITH THE CURRENT 
LICENSING BASIS FOR THE PERIOD OF EXTENDED OPERATION, AS REQUIRED BY 10 
CFR 54.21 (a)(3) 

THE USAR SUPPLEMENTS PROVIDE AN ACCEPTABLE SUMMARY DESCRIPTION OF THE 
PROGRAMS AND ACTIVITIES FOR MANAGING THE EFFECTS OF AGING FOR THE 
PERIOD OF EXTENDED OPERATION, AS REQUIRED BY 10 CFR 54.21 (d) 
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• • • 
TIME-LIMITED AGING ANALYSES (TLAAs) 

8 TLAAs IDENTIFIED IN LRA
 

13 RAls ISSUED
 

2 CONFIRMATORY ITEMS (BOTH ARE RESOLVED)
 

2 OPEN ITEMS (BOTH ARE RESOLVED)
 

1 OPEN ITEM WAS AN ADDITIONAL TLAA THAT WAS IDENTIFIED FOLLOWING ISSUANCE 
OF THE SER WITH OPEN ITEMS 

ALLOY 600 WELD REPAIR IN PRESSURIZER LOWER SHELL TEMPERATURE 
NOZZLE 

APPLICANT CHOSE TO DEFER THE TLAA EVALUATION. IN ACCORDANCE WITH 
NEI 95-10, THE APPLICANT PROVIDED INFORMATION TO ALLOW STAFF TO 
CONCLUDE THAT 10 CFR 54.21(C}(1}(iii} HAS BEEN MET 
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• • • 
TLAAs 

REACTOR VESSEL NEUTRON EMBRITTLEMENT 

PRESSURIZED THERMAL SHOCK (PTS) 

STAFF PERFORMED INDEPENDENT CALCULATIONS 

APPLICANT'S ANALYSIS OF PTS PROJECTED TO END OF EXTENDED OPERATING 
PERIOD 

PTS SCREENING FCS STAFF 
CRITERIA {Degrees {Degrees 
(Degrees Fahrenheit) Fahrenheit) 

Fahrenheit) 

PLATES/FORGINGS/AXIAL 
WELDS 

270 268 269 

CIRCUMFERENTIAL WELDS 300 243 260 
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• • • 
INSPECTIONS AND AUDITS
 

SCOPING AND SCREENING METHODOLOGY AUDIT JULY 8 - 12, 2002
 

RESULTS DOCUMENTED IN SER SECTION 3.0.4
 

SCOPING AND SCREENING INSPECTION NOVEMBER 4 - 8, 2002
 

4 INSPECTION OPEN ITEMS WERE IDENTIFIED
 

RESULTS DOCUMENTED IN INSPECTION REPORT 50-285/02-07, ISSUED ON 
DECEMBER 20, 2002
 

AGING MANAGEMENT REVIEW INSPECTION AND CONCURRENT AUDIT JANUARY 6 -10
 
AND JANUARY 20 - 23, 2003
 

INSPECTION REPORT DISCUSSES RESOLUTION OF THE 4 INSPECTION OPEN
 
ITEMS IDENTIFIED DURING THE SCOPING AND SCREENING INSPECTION
 

INSPECTION RESULTS DOCUMENTED IN INSPECTION REPORT 50-285/03-07
 

AUDIT RESULTS DOCUMENTED IN LETTER DATED APRIL 9, 2003
 

REGION CONCLUDED THAT OPTIONAL FINAL INSPECTION WAS NOT NEEDED
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• • • 
OPEN AND CONFIRMATORY ITEMS
 

11 OPEN ITEMS 

3 RELATED TO SCOPING AND SCREENING 

6 RELATED TO AGING MANAGEMENT 

2 RELATED TO TLAAs (1 WAS IDENTIFIED AFTER THE SER WITH OPEN ITEMS WAS 
ISSUED. ACRS SUBCOMMITIEE WAS BRIEFED ON THIS OPEN ITEM ON JUNE 11, 
20(3) 

ALL ARE RESOLVED 

4 CONFIIRMATORY ITEMS 

1 RELATED TO SCOPING AND SCREENING 

1 RELATED TO AGING MANAGEMENT 

2 RELATED TO TLAAs 

ALL ARE RESOLVED 
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• • • 
3.0-1 APPLICANT MADE REVISIONS TO LRA TABLES. 

STAFF HAD TO REVIEW THE REVISIONS 
CLOSED: 

STAFF FINISHED ITS REVIEW AND FOUND 
REVISIONS SATISFACTORY 

THIS WAS OPEN AT THE ACRS SUBCOMMITTEE 
MEETING 

3.3.2.4.1.2-1 IMPACT ON CVCS PERFORMANCE OF 
DEGRADATION OF REGENERATIVE HEAT 
EXCHANGER TUBES 

CLOSED: 

LOSS OF TUBE INTEGRITY WOULD NOT IMPACT 
ABILITY TO INJECT, WOULD NOT RESULT IN 
CONTAINMENT BYPASS, NOR WOULD RESULT IN 
BORON DILUTION 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 

3.6.2.3.1.2-1 REVISE USAR SUPPLEMENT TO REFLECT CHANGE 
TO NON-EQ CABLE AMP 

CLOSED: 

USAR SUPPLEMENT WAS REVISED 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 

3.6.2.4.3.2-1 STAFF REQUESTED APPLICANT TO PROVIDE AMP 
TO MANAGE BUS BAR AGING 

CLOSED: 

AGING MANAGEMENT WILL BE PERFORMED WITH 
EXISTING AMP (PERIODIC SURVEILLANCE AND 
PREVENTIVE MAINTENANCE). NO NEW AMP 
NEEDED 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 

3.6.2.4.4.2-1 STAFF REQUESTED APPLICANT TO PROVIDE AMP 
TO MANAGE AGING IN HIGH-VOLTAGE 
CONDUCTORS OR JUSTIFY WHY AMP NOT NEEDED 

CLOSED: 

APPLICANT PROVIDED JUSTIFICATION (AMPLE 
STRENGTH MARGIN TO ENSURE CORROSION WILL 
NOT PREVENT TRANSMISSION CONDUCTORS 
FROM PERFORMING THEIR INTENDED FUNCTION 
DURING EXTENDED OPERATING PERIOD) 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 
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• • • 
CONFIRMATORY ITEM SUMMARY
 

CONFIRMATORY ITEM SUBJECT STATUS 

2.1.3.1.2-1 SAFETY INJECTION TANK LEVEL AND PRESSURE 
INDICATORS SHOULD BE IN SCOPE 

CLOSED: 

INDICATORS BROUGHT INTO SCOPE AND 
SCREENED OUT AS ACTIVE COMPONENTS 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 

3.0.3.12.1-1 SPENT FUEL POOL COOLING SYSTEM SHOULD BE 
BROUGHT INTO SCOPE OF THE "GENERAL 
CORROSION OF EXTERNAL SURFACES" AMP 

CLOSED: 

SYSTEM ADDED TO THE SCOPE OF THE AMP 

DISCUSS DURING ACRS SUBCOMMITTEE MEETING 

4.3.2-1 APPLICANT SHOULD SUBMIT AMP DETAILS BY 
LICENSE AMENDMENT IF ENVIRONMENTALLY
ASSISTED FATIGUE IN THE LIMITING PRESSURIZER 
SURGE LINE WELDS WILL BE MANAGED FOR 
AGING 

CLOSED: 

APPLICANT WILL PROVIDE THE REQUESTED 
INFORMATION BY LICENSE AMENDMENT IF THIS 
OPTION IS CHOSEN 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 

4.3.2-2 SAMPLING PIPING MAY EXCEED USAS 831.1 LIMIT 
OF 7000 EQUIVALENT FULL-RANGE THERMAL 
CYCLES DURING EXTENDED PERIOD. CYCLES 
WILL BE TRACKED BY FATIGUE MONITORING 
PROGRAM (FMP). FMP WILL ALSO ANALVZE 
PIPING AND PERFORM STRESS CALCULATION TO 
DETERMINE THERMAL STRESS RANGE. 
APPLICANT SHOULD CONFIRM THAT RESULTS 
WILL MEET USAS B31.1 

CLOSED: 

APPLICANT CONFIRMED THAT RESULTS WILL 
MEET USAS B31.1 

DISCUSSED DURING ACRS SUBCOMMITTEE 
MEETING 
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• • • 
LESSONS LEARNED
 

LINKAGE BETWEEN SECTION 2 AND SECTION 3 OF LRA 

INITIAL SUBMITTAL (JANUARY 9,2002) DID NOT LINK LRA SECTIONS 2 AND 3 
(STAFF AND APPLICANT HAD AGREED TO THIS LACK OF LINKAGE DURING THE 
GALL DEMONSTRATION PROJECT) 

WITHOUT THE LINKS BETWEEN LRA SECTIONS 2 AND 3, STAFF COULD NOT 
DETERMINE WHETHER APPLICANT HAD IDENTIFIED ALL THE AGING EFFECTS OR 
WAS PROPERLY CREDITING GALL FOR AGING MANAGEMENT OF PLANT 
STRUCTURES AND COMPONENTS 

STAFF REQUESTED APPLICANT TO LINK LRA SECTIONS 2 AND 3 

APPLICANT PROVIDED LINKAGE IN APRIL 5, 2002 SUBMITTAL 

SUBSEQUENT LICENSE RENEWAL APPLICATIONS CONTAIN LINKAGE 
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• • • 
LESSONS LEARNED 

DEFINITION OF "CONSISTENT WITH GALL" 

APPLICANTS AND STAFF NOT IN AGREEMENT ON WHAT "CONSISTENT WITH 
GALL" MEANS 

REACHED AGREEMENT ON DEFINITION 

FA,RLEV WILL BE FIRST APPLICATION TO USE THE AGREED-UPON DEFINITION 
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• • • 
LESSONS LEARNED
 

VERIFICATION OF CONSISTENCY OF APPLICANT'S AGING 
MANAGEMENT PROGRAMS WITH GALL AGING MANAGEMENT 
PROGRAMS 

AMR INSPECTION WAS EXPANDED TO INCLUDE CONFIRMATION OF APPLICANT'S 
CLAIM OF AMP CONSISTENCY WITH GALL 

PROVED TO BE EXCESSIVE BURDEN ON THE INSPECTION TEAM 

PROCESS HAS BEEN REVISED TO HAVE CONFIRMATION OF CONSISTENCY 
PERFORMED BY HEADQUARTERS STAFF 

NE.W PROCESS BEGAN WITH ROBINSON LRA 
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• • • 
ENVIRONMENTAL REVIEW
 

STAFF'S EVALUATION DOCUMENTED IN NUREG-1437, SUPPLEMENT 12, "GENERIC 
ENVIRONMENTAL IMPACT STATEMENT FOR LICENSE RENEWAL OF NUCLEAR POWER 
PLANTS, SUPPLEMENT 12, REGARDING FT. CALHOUN STATION, UNIT 1," PUBLISHED 
ON AUGUST 15, 2003 

CONCLUSION
 

THE ADVERSE ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL FOR FORT CALHOUN 
STATION, UNIT 1, ARE NOT SO GREAT THAT PRESERVING THE OPTION OF LICENSE 
RENEWAL FOR ENERGY-PLANNING DECISION MAKERS WOULD BE UNREASONABLE. 
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• • • 
STAFF CONCLUSION 

THE APPLICANT HAS MET THE REQUIREMENTS FOR LICENSE 
RENEWAL, AS REQUIRED BY 10 CFR 54.29: 

ACTIONS HAVE BEEN IDENTIFIED AND HAVE BEEN OR WILL BE 
TJ!~KEN SUCH THAT THERE IS REASONABLE ASSURANCE THAT 
AC;TIVITIES WILL CONTINUE TO BE CONDUCTED IN THE RENEWAL 
TERM IN ACCORDANCE WITH THE CURRENT LICENSING BASIS 

THE APPLICABLE REQUIREMENTS OF 10 CFR PART 51 HAVE BEEN 
SATISFIED 

MATTERS RAISED UNDER 10 CFR 2.758 HAVE BEEN ADDRESSED 
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• WESTINGHOUSE NON-PROPRIETARY CLASS 3 ==-...., 

AP1000 Design Certification Status Review 
Westinghouse Electric Company 

Presentation to 

Advisory Committee on Reactor Safeguards 

October 1, 2003 

Westinghouse 

• WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Today's Agenda 

• AP1000 Overview 

• Design Certification Status 

• Technical Presentations Requested by ACRS 
- ADS-4 Squib Valve Reliability 

- AP1 000 Post-LOCA Aerosol Deposition Calculation 

ACRS Full CommiUee - Oct 2003 Slide 2 

• 
eBNFL Westinghouse 



..
 

WESTINGHOUSE NON·PROPRIETARY ClASS 3 

AP1000 Design Features  • 
Same as AP600 

•	 Retain AP600 Design Detail and Design Maturity 

•	 Retain AP600 Basis for Cost Estimate, Construction Schedule and 
Modularization Scheme 

•	 Integrated Power Plant Design 

•	 Simplified RCS Loops with Canned Motor Pumps 

•	 Simplified Passive Safety Systems 

•	 Microprocessor, Digital Technology Based I&C 

•	 No Requirement for Safety Related AC Power 

•	 Compact Control Room, Electronic Operator Interface 

•	 Optimized Plant Arrangement 

- Construction, Operation, Maintenance, Safely, Cost 

•	 Extensive Use of Modular Construction 

•	 No Plant Prototype Required 

ACRS Full Commincc - Oct 2003 Slide 3 Westinghouse 

WEST INGHOUSE NON·PROPRI ETARY ClASS 3 •e'OOO 
Proven APl 000 Reactor Coolant System 
•	 Proven Reactor Design/Fuel
 

- Similar to Doel 4, Tihange 3, S. Texas
 
- No bottom-mounted instrumentation
 
- Improved materials· 60 yr. life
 

•	 Steam Generators· L\125
 
- Similar to large W/CE SGs in operati
 
- System 80; ANO RSG
 

•	 Reactor Coolant Pump
 
- Canned motor pumps, no shaft seals
 

-	 Naval reactors, early commercial
 
reactors (Shippingport; Yankee Rowe)
 

•	 Simplified Main Loop
 
- Reduces welds 50%
 

•	 CRDM, Reactor Vessel and Internal
 
- Typical Westinghouse design
 

•	 Pressurizer 
-	 50% larger than operating reactors of
 

similar power rating
 

ACRS hll Comminee • Ocl 2003 Stidf 4 Westinghouse 

•
eBNFl 
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•	 WESTINGHOUSE NON-PROPRIETARY ClASS 3 

~,ooo 

APl 000 Approach to Safety
 

• Passive Safety-Related Systems 
- Use "passive" process only, no active pumps, diesels, .... 

- One time alignment of valves 
- No support systems required after actuation 

- Reduced dependency on operator actions 
- Mitigate design basis accidents without nonsafety systems 
- Meet NRC safety goals without use of nonsafety systems 

•	 Active Nonsafety-Related Systems 
- Reliably support normal operation 

- Redundant equipment powered by onsite diesels
 

- Minimize challenges to passive safety systems
 
- Not required to mitigate design basis accidents
 

•
 

•
 

8BNFL	 ACRS Full ConuniUee - Oct 2003 Slide 5 

WESTINGHOUSE NON-PROPRIETARY ClASS 3 

AP1000 Retains AP600 Passive 
Decay Heat Ren10val System 

CONTAINMENT 
CQM)ENSATE 

PRESSURIZE.R 

STEAM 

GEN. 

,,"
STAGE 

'"" 
HI

REACTOR• PRHR HX Design 
VESSEL 

- Same configuration as AP600
 

- Same elevations as AP600
 
- Larger pipe sizes (14-inch vs 10-inch)
 
- Increased HX surface (more I longer horizontal tubes)
 

ACRS Full Conunittee - Otl200) Slide 6 

Westinghouse 

~'()()O 
··'U\l;('ili,'''7.-·~ 

"....UNE 

FEEDWATER 
UNE 

Westinghouse 
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WESTINGHOUSE NON-PROPRIETARY CLASS 3 

AP1000 Passive Safety Injection 

PRESSURIZER 

ACCUM 
(1 OF- 2) 

CORE MAKEI..'" 
TAIUI; (1 OF 2) 

Westinghouse 

Tl 
to. 

IRWllT 

"" m".. 
(IOF2) 

ACRS foil Commi''''' -Ocl 2003 Slid. 7 

~------' 

""St..c£81-S 
,.aJJi 

• Passl"" Safety Injection 

- Same configuration as AP600 

- Same elevations as APOOO 
- Larger CMT and GMT flow luning orifice 
_ Larger IRWST, Retire, ADS 4 pipe sizes 

•
 

WESTINGHOUSE NON-PROPRIETARY CLASS 3 • 
Passive Containment Cooling System 

Pees gravity drain 
water tank
 

Water film evaporation -


Otnside cooling air intake 

Steel containment vessel 

Air battle 

.Same configuration as AP600 

.Heat removal capacity increased 
- Larger, high pressure containment 

- Larger water storage lank 

- Added 3rd, diverse, drain valve 

ACRS FuJI Comminec - Dcl 2003 Slide 8 8BNFL Westinghouse 

• 
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• WESTINGHOUSE NON-PROPRIETARY ClASS 3 

AP1000 Provides Safety and 
Investment Protection
 

AP1000 
U.S. NRC	 Current Utility Results 

Safety Goal	 Plants Requirements 

1 X 10'" 5 X 10.5 1 xl O·s 4 X 10.7 

Core Damage Frequency per Year 

ACRS Full Committee· Oc12003 Slide 9 Westinghouse 

•	 WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Severe Accidents Addressed 
• Invessel Retention
 

- Ex-vessel cooling
 

- Provides reliable means of cooling
 
damaged core
 

- AP600 tests and analysis of IVR
 
reviewed by U-S. NRC - additional tests
 
for AP1000 completed
 

- Prevents core-concrete interaction
 

• High Pressure Core Melt
 
- Eliminated with ADS
 

• Hydrogen Detonation 
-	 Prevented by igniters and passive
 

autocatalytic recombiners
 

• Steam Explosions
 
- ADS eliminates high pressure
 

- IVR eliminates low pressure
 

ACRS Full Committee· 0,12003 Slide 10 

•	 
Westinghouse 
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WESTINGHOUSE NON·PROPRIETARY ClASS 3 

tp~~ • 
Physical CorTiparison Sizewell/APl 000
 

"" Class 1Ecable Tunnels _ SoparaIiM Ilayo 

:...1!. __ -1.l -

ACRS Full Committee - Oct 200) Slick II Westinghouse 

WESTINGHOUSE NON·PROPRIETARY ClASS 3 

AP1000
l:_

Design Certification Schedule 

Past Milestones Target Schedule Status 

1. AP1000 Pre-Certification Review 12101 ·3/02 ~ 
2. W Submits DCD Application (DCD / PRA) 3/28/02 ~ 
2. Staff Issues All RAI 9/30/02 ~ 
3. W Provide Responses to All RAI 1212102 ~ 
4. NRC Identify Potential DSER Open Items 2128/03 ~ 
4. W Addresses Potential DSER Open Items 4115/03 ~ 
5. NRC Issues DSER 6/16/03 ~ 

DSER Contains 174 Open Items - AP600 had over 1300 at DSER Stage 

6. ACRS Future Plant / T&H Subcommittee Meetings 7/03 ~ 
Westinghouse / NRC have been working to resolve DSER Open Items
 

Approximately 60 Technically Resolved
 

ACRS Full Committee· Oct 2003 Slide 12eBNFL &WestinghOUSe 

•
 

•
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•	 WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Draft Safety Evaluation Report
 

• Key Issues Identified in DSER 
- Thermal-hydraulic issues associated with SB LOCA 

- Structural design of nuclear island critical structures 

- Acceptance of LBB for AP1 000 

- Miscellaneous PRA items 

- RTNSS uncertainty sensitivity study, squib valve reliability 

- Sump performance 

- Security 

- Dose analysis 

- Control room x/a, Post-LOCA aerosol deposition
 

- 10 CFR 50.44
 

- Miscellaneous ITAAC items
 

8BNFL	 ACRS Full Commiuee - Ocl2003 Slide J3 Westinghouse 

•	 WESTINGHOUSE NON-PROPRIETARY CLASS 3 

SBlOCA and l TC Open Items 

•	 Upper Plenum and Hot Leg Entrainment 

during SBLOCA 

• WCOBRAfrRAC Modeling for Long Term 
Cooling 

•	 Boron Precipitation during Long Term Cooling 

•	 
8BNFL ACRS Full Comminee· OtI200) Slide 14 Westinghouse 
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TheAPEXTestingF1IC1ll1y 

WESTINGHOUSE NON-PROPRIETARY ClASS 3 

~1000OSU Testing Performed to Address •"<tj;, .. 

Entrainment Issues
 

• APEX-1000 Testing at 
Oregon State University 

- Facility Description Report 

- Scaling Report 

- Test Reports/Data for five tests 

-	 Tests behavior same as 
APEX-600 

• NOTRUMP Simulation of 
APEX-1000 Tests 

- Simulations show good 
agreement 

-	 No core uncovery for DBA 
tests 

ACRS Full Committee - Ocl 2003 Slide IS Westinghouse 

WESTINGHOUSE NON·PROPRIETARY CLASS 3 •
AP1000 

Entrainment Open Item 

•	 Bounding AP1 000 sensitivity studies performed 
- NOTRUMP analysis to assess the effect of using a homogeneous 

flow assumption for the flow from core exit through the ADS4 lines 

- No core heatup 

•	 Validation of level-swell model 
-	 Validation of core void fraction correlation used in NOTRUMP 

relative to full scale bundle test data 

•	 First principles analysis (Simple Model) completed 
- Assess integrated system equilibrium condition during 

ADS411RWST transition period 

- sensitivity to distribution parameter Co for core void equation 

- sensitivity to slip ratio for flow from core exit through ADS4 

ACRS Full Commince· Oc12003 Slide 16 Westinghouse 

•
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• WESTINGHOUSE NON·PROPRIETARY ClASS 3 

Entrainment Open Item Resolution
 

• NRC Requested Additional Test Data to Support 

Resolution of Entrainment Issue 

• APEX-1000 Tests Completed 

• NOTRUMP Validated Against APEX-1000 Tests 

• Sensitivity Analysis and Simplified Model Supports 

Predicted Safety Performance 

• NOTRUMP AP1000 DCD Analysis Confirmed 

ACRS Pull Committee· Ocl 2003 Slide J7 Westinghouse 

• WESTINGHOUSE NON·PROPRIETARY ClASS 3 

~1000
Il_.

WCOBRA/TRAC LTC Model Open item 

• Additional Information provided to address 

this item: 

- Validation of WCOBRAfTRAC level swell prediction 

relative to full scale bundle tests 

- More detailed WCOBRAfTRAC model for AP1 000 Long 

Term Cooling analyses 

- Model description 

- Results with more detailed model incorporated in Chapter 15 

• 
ACRS Full Comminee - Del 2003 Slide 18 Westinghouse 

9 



WmlNGHOUSE NON-PROPRIETARY CLASS 3 • 
Boron Open Item
 

•	 Additional Information provided to address 

this item: 
- WCOBRAITRAC LTC analysis for decay heat level at 

14 days after LOCA 

- First principles analysis to assess amount of liquid flow 

through ADS4 in long term 

- Comparison to WCOBRAITRAC result 

- Calculation of core boron concentration and core inlet 

temperature as a function of time during long term 

cooling 

ACRS Fall Coaunin« • Ott 2003 Slide 19 Westinghouse 

WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Status of T/H Open Items 

AP10004, _ 
• 

• NRC provided 30 follow-on questions on 9/16/03 and 

these were discussed with Westinghouse in a telecon 

to reach an understanding of how each will be 

addressed 

• Responses to 27 of the 30 questions have been 

submitted 

•	 StafflWestinghouse Meeting tomorrow to further 

develop basis for addressing these questions and 

reaching resolution 

ACRS Full Coouninee • OCI 2003 Slide 208BNFl	 Westinghouse 

•
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• WESTINGHOUSE NON·PROPRIETARY CLASS 3 . " 
~100d 
C.-.· 

AP1000 Final Safety Evaluation Report
 

• Westinghouse & NRC Must Resolve Remaining DSER 
Open Items 
- Upcoming meetings scheduled 

- T&H meeting at NRC 10/2/03 

- LBB meeting at NRC 10/2/03 

- Structural audit at Westinghouse 10/6/03 - 10/10103 

• NRC Completes Supplemental DSER 

• ACRS Letter Required for FSER 

Original NRC Schedule for FSER - September 2004
 

NRC to issue schedule with key milestones after upcoming meetings
 

ACRS full Committee· Ocl2003 Slide 21 Westinghouse 

• WESTINGHOUSE NON-PROPRIETARY CLASS 3 

Background 

• ACRS Requested Additional Justi'fication of 
ADS 4 Squib Valve Reliability Assumed in 

AP1000 PRA 

• Today's Discussion 
- Squib valve design [valve vendor, CONAX]
 

- Squib valve reliability [West. PRA]
 

- Independent reliability evaluation [Sandia]
 

ACRS Full Comminee· Oct 2003 Slide 22 

• 
Westinghouse 
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WESTINGHOUSE NON-PROPRIETARY ClASS 3 • 
ADS 4 Valve Type Selection 

•	 Squib Valves Were Selected for ADS Stage 4 
- Very reliable to open on demand (better than AOVs, MOVs) 

- Ability to add independent actuation circuits (use 2 PMS, 1 DAS) 

- Diverse from ADS stage 1/2/3 MOVs 

- Very low chance of inadvertent opening 

- Zero leakage during normal operation 

- Simplified 1ST, lSI, maintenance 

- Reduced capital cost 

- Reduced development costs / uncertainties 

- Compact size, weight 

- Supported by U.S. utilities 

ACRS PMlI Committee - Oct 2(0) Stide 23 Westinghouse 

WESTINGHOUSE NON-PROPRIETARY ClASS 3 •
AP1000 

AP1000 Squib Valve Actuation Circuits·· 

• SUMMARY 
- ADS 4 actuation circuits are highly-reliable to actuate 

- 3-way redundant (2 PMS divisions and DAS for each ADS 4 valve) 
- 2-way diverse (PMS/DAS) 

- ADS 4 actuation circuits have low probability of spurious 

actuation 

- 2-out-of-4 voting for automatic actuation 

- Squib valve controller circuit minimizes likelihood of hot short 
causing spurious actuation 

- Energize-to-actuate 
- Two-pole, ungrounded 
- Controller has no power during normal operation 
- In containment, no adjacent cables have sufficient energy for 

actuation 

ACRS Full Commil1et - Ocl 2003 Slide 24 eBNFL	 Westinghouse 

•
12 



•
 
SQUIB VALVE
 

Dan Frederick
 
Vice-President Engineering
 

CDMAS florida 
1I CODlJampic company

Page 1 

• 
BACKGROUND 

• General Electric large squib valve design for SBWR 

• Requested bids from 7 established valve vendors 

• Squib valve (Pyronetics) judged best design 

• Scale up from 2" to 7" 

• GE surveyed Pyronetics customers 

• General Electric concluded OEA Pyronetics was 
capable of designing, manufacturing and testing squib 
valves (7" ID) 

• Valves were built and successfully tested 

·Westinghouse application of Pyronetics for Squib Valves 

• AP600 ADS 4 is same ID as GE valve 

• AP1000 ADS 4 requires larger ID (9" vs 7') 

CDMAX florida 
1I CODlJampic company 

• 
Page 2 
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•ADS SQUIB VALVE DESIGN 

Testing Performed (SBWR) 

-Acceptance Tests 

-Closed Bomb Tests 

- Lab Sample Tests 

-Radiation Testing 

-Accelerated Thermal Aging 

-Reliability Testing 

-Seismic and other dynamic 
loads evaluated 

- Vibration testing 

- Actuation I Flow \ 
'- rU!l....ClPl.I:O~I~ SMl'H"lI 

COli/AX florida 
A C"bblUll pIt:' t:Y1mjlMlT 

• 
HIGH RELIABILITY REQUIRED 

- Our customers require high reliability
 
Life Support programs
 
Aerospace programs
 
Consequences of failures are high
 

• Conax procedures control high reliability 

- Custom Valve Designs I Up-Scaling is Standard Process
 
Simple valve design reduces problems
 
Development process delivers highly reliable valves
 

UPCO reliability of: Conax reliability of:
 
.999568 at 90% confidence .9998169 at 90% confidence
 
.999437 at 95% confidence Based upon:
 

Valves manufactured: 64,690 Total Initiators > 25,000
 
Total quantity fired: 5,324 Valves manufactured: >25,000
 

COli/AX florida 
A C"bJJlUn pIt:' t:'DmpanT

Page4 

•
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•
 HIGH RELIABILITY BUlL T IN 

Design I Analysis 

•	 Past experience with similar products (lessons learned) 
•	 Design analysis of new design 
•	 Examination and analysis of drawings 
•	 FMEA 
•	 Reliability analysis 

Testing 

•	 Development and prototypes units 
•	 Margin testing (over and under loaded boosters) 
•	 Acceptance and qualification 
•	 On propellants (powder form and in initiators and booster) 

Quality Assurance: ISO 9001 Certification 

CDNAX florida 
.A CobhampJc company

Page 5 

• 
ADS SQUIB VALVE DESIGN SUMMARY 

•	 Squib valves have high inherent reliability 

- Reliability for smaller valves applicable for larger valves 

•	 Same design standards established 

> Engineering Analysis 

> Proof and Leak Testing 

> Over and under loaded boosters used during testing 

> Design concept similar (shearing material) in all cases. 

> No failures associated with shear section cracking under constant high 

pressure and temperature 

CDNAX florida 
.A Cobhampic compaDY 

• 15 



WESTINGHOUSE NON-PROPRIETARY QASS 3 • 
Reliability of Squib Valves 

in AP1000 Design 

Selim Sancaktar 

Fellow Engineer 
Reliability and Risk Assessment 

Westinghouse 

• 
Squib Valve Reliability Evaluation 

Center for System Reliability
 

Sandia National Laboratories
 

Ruby Lathon, Ph.D.
 

Senior Member of the Technical Staff
 

•16 



Product D-Tests Stockpile Evaluation 
MCNo. System Development Lot No. No. NMLT/SLT NMFT/SFT 

Tests 
3006 V\f76 143 110 554 192 126 
3205 V\f79 354 45 318 311 83 
3206 W79 194 33 210 164 88 
3294 B83 

97 72 162 47 85
3784 37 79 1 
3295 B83 41 45 113 47 101 
3297 B83 70 14 227 47 101
3785 40 422 
3298 B83 65 38 176 48 60 
All t W84 60 604 311 80 
3570 W87 40 87 119
4232 59 

13 46 
54 

4241 W87 0 33 59 37 14 
TOTALS: 1083 3057 1324 792 

GRAND TOTAL WITHOUT DEVELOPMENT TESTS = 5173 

• 
Sandia -Evaluation 

Why Sandia National Laboratories? 
- Sandia has successfully developed & tested thousands of squib 

valves 

Sandia has produced nwnerous high reliability squib valves for use 
in nuclear weapons 

Sandia has extensive experience and expertise in the design and 
reliability of pyrotechnically actuated valves 

AP 1000 Evaluation 
- APlOOO Functional Requirements 

- CONAX proposed ADS-4 Squib Valve Design 

- Available Valve Reliability Data 

• 
ave Test Data (2002) 

No Observed Failures 
Current Failure Rate Assessment: 0.00013 

• 
t Includes 4 valves: MC3425fA. MC3427/A. MC3428/A. MC3604/A 

17 



• 
Conclusions 

•	 The AP 1000 valve design is a basic design that has been 
used extensively for many smaller squib valves. 

•	 Existing fleets of smaller valves have been successfully 
utilized in similar and harsher environments than that 
proposed for use in the APlOOO. 

•	 Evaluations by subject matter experts indicate that 
reliability information from smaller valves has 
applicability to larger valves when scaling the design. 

•	 Given that standard mechanical engineering design 
practices are followed, the reliability performance of the 
larger valve will be consistent with that of smaller valves. 

WESTINGHOUSE NON·PROPRlfTARY ClASS 3 •
t!'ooo 

Summary of Reliability Data 

• The following data is used either for AP1 000 failure to 

open calculations or is obtained recently: 

Source Failure to Open on demand 

EPRI 3.0E-03 * 

Sandia 1 2.0E-04 

Sandia 2 3.2E-04 

AP600 & AP1000 PRA 5.8E-04 (calculated from above) 
-----;-:Uc=p-=C-=O:------------c4:-:.3:-:::2:-::E:-:-O::-c4=-

Conax 1.83E-04 

Sandia(2002) 1.30E-04 
• - EPRI data is based on MOV failure probability from NUREG/CR-4550 

ACRS Full Comminee • Dcl 2003 Shde 36 Westinghouse 

•
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•
 WESTINGHOUSE NON·PROPRIETARY CLASS 3 

e~ 
PRA Sensitivity to Squib Valve Reliability 

•	 If the Squib valve failure probability {FTO} is doubled, then the
 
plant CDF for internal events at power goes from 2.41 E-07/yr to
 
2.77E-07/yr - a 15% increase
 

•	 The contribution of spurious ADS opening initiating event to
 
plant CDF is 12.3%. If the spurious opening of ADS failure
 

probability is doubled, the plant CDF will increase by 12.3%
 

•	 The importance of ADS Squib valves in AP1000 plant risk is
 
recognized and design and operational precautions are already
 
built in to assure their reliability
 

ACRS FuJI Committee - Ocl 2003 Slide 37 Westinghouse 

•	 WESTINGHOUSE NON·PROPRIETARY CLASS 3 

~1000 
ll;1o_ .. ~/ 

Conclusions 

•	 Recent information obtained from different sources support the 
AP1000 PRA treatment of the ADS 4 squib valves 

- Failure probabilities used for squib valves in AP1000 PRA are reasonable 

- Are consistent with operating experience 

- Are expected to be achievable for the AP1 000 squib valves 

-	 Up-scaling of squib valves would not negatively affect their historical high 

reliability 

- Operational environment is not seen as an important contributor to valve 

failure probability 

- The conclusions of the AP1 000 PRA with respect to spurious failure of 

ADS 4 squib valves are valid 

ACRS FilII Committee - Ocl 2003 Slide 38 

•	 
Westinghouse 
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WESTINGHOUSE NON·PROPRIETARY ClASS 3 • 

AP1000 Post-LOCA Aerosol Deposition 

James H. Scobel
 
Containment and Radiological Analysis
 

412-374-5030 scobeljh@westinghouse.com
 

Westinghouse 

WESTINGHOUSE NON·PROPRIETARY ClASS 3 •
~1000 

AP1000 and AP600 Comparison 

• AP1000 has, compared to AP600: 

- 75% higher thermal power.
 

- 20% larger containment by volume.
 

- 75% more aerosol mass.
 

• Expected results, compared to AP600: 
- Higher diffusio- and thermophoresis due to higher heat transfer to
 

containment shell.
 

- Similar sedimentation due to similar concentration and well-mixed
 

assumption (conservative).
 

- As a result. higher containment lambda.
 

ACRS FuJI Commiuee . Oct 200) Slide 40 Westinghouse 
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 WESTINGHOUSE NON·PROPRIETARY CLASS 3 

"'1000 
C},!;".._..... 

Calculation Procedure 

•	 Select the AP1000 sequence 

- high frequency in PRA 

- timing that is similar to the NRC specified RG 1.183 timing for PWR fission 

product release. 

•	 Containment thermal hydraulic conditions: MAAP4 code. 

•	 Containment aerosol removal rates: Polestar QA code 
STARNAUA. 

•	 STARNAUA 

- documented and benchmarked against experiment, 

- applied as part of AP600 design certification, 

- recently been applied to numerous operating plant DBA alternate source 

term aerosol calculations 

ACRS Full Commillee • Del 2003 Slide 41 eBNFL	 Westinghouse 

•	 WESTINGHOUSE NON·PROPRIETARY CLASS 3 

AP1000
L 

Accident Sequence Definition 

•	 Dominant core damage sequence from PRA 
- Break in a direct vessel injection line (fails 1 train of passive 

injection) 

- Full ReS depressurization 

- failure of gravity injection 

- successful cavity flooding and in-vessel retention of core debris 

- vessel reflooding through break 

- hydrogen igniters 

• Severe accident environment generated with MAAP4 
- conservative conditions for lambda calculation 

- methodology used for AP600 Environment for Lambda calculation 

ACRS Full Committee - Del 1003 Slide 42 

•	 
Westinghouse 
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WESTINGHOUSE NON·PROPRIETARY ClASS 3 •~~~ 
T&H Parameters for lan,bda Calculation 

• NAUA code T&H input parameters
 
- containment pressure
 

- containment gas temperature
 

- containment steam mole fraction
 

- condensation rate on heat sinks
 

- total heat transfer to heat sinks
 

ACRS Fan Commjtlee • Ott 2003 Slide 43 Westinghouse 

WESTINGHOUSE NON·PROPRIETARY ClASS 3 • 
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T&H Parameters for lambda Calculation 

Containment Temperature 

I 
I-AP600 I 
I-AP10OOI 

I I I 

~~ II 

o 
o 4 8 12 16 20 24 

Time (hour) 

ACRS Full Comminec - Oct 2003 Slide 44 Westinghouse 
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• WESTINGHOUSE NON-PROPRIETARY ClASS 3 

~~_ood 
T&H Parameters for Lan,bda Calculation 

Containment Pressure 

3 

2.5 AP600 

!-AP10001\tw-~2 

E 1,. 1.5 \. --- ••• 
~ 

1 

0.5 

0 

0 4 8 12 16 20 24 

Time (hour) 

ACRS Full Committee - Oct 2003 Slide 4SeBNFL f!jWestinghouse 

• WESTINGHOUSE NON-PROPRIETARY CLASS 3 

IJ'P'OOO 
~~,c.,' ' 

T&H Parameters for Lambda Calculation 

Steam Mole Fraction 

0.6 -,---------------------------: 

.n.(\-\-----::-
0.5 Tr\\ /'-.....,'--' '"'

----jI-AP600 1'-----------1
I I'-AP1000 

0.4 \ 

0.3 \ 

0.2 ""./0.1 +----"'-J'-----------------------{ 

o +----,--------,------,-------.-----,---------{ 

o 4 8 12 16 20 24 

Time (hour) 

ACRS FuH Commiuee - DCI 2003 Slide 46 
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Westinghouse 
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WESTINGHOUSE NON-PROPRIETARY ClASS 3 

~~ooo 
T&H Parameters for lambda Calculation 

Condensation Rate 

~ 
\ 1 

AP600.1 

\ \ 
AP1000 

1\ \ I I I I 
~ IIJU I I 

~ ~ 
/ 

"'-.J.I' 
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o 
o 4 8 12 
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16 20 24 

ACRS Full ComaUlicc - Dcl 2003 Slide 47 Westinghouse 

WESTINGHOUSE NON-PROPRIETARY ClASS 3 

e~ooo 
T&H Parameters for lambda Calculation 

Total Heat Transfer Rate 
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•
 

•
 

•
24 



•
 WESTINGHOUSE NON-PROPRIETARY CLASS 3 

tp-1exKt 

5TARNAUA Calculation Results 
~_. 

Containment Lambda 

2 

1.8 

.. 1.6 
5 1.4 
:I: 
.. 1.2 
Ql 

D.. 1 
c 
o 0.8 
~ 
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[\ I-AP600 I 

I-AP1000 I 

\ 
I~ ------

1\ 

r-..F 

0.2 

o 
o 4 8 12 16 20 24 

Time (hour) 

ACRS Full Committee· Ocl 2003 Slide 49 Westinghouse 

• WESTINGHOUSE NON-PROPRIETARY ClASS 3 

~1000 
·¥ih'!'\ ..... _.~· 

Calculation Results {cont.} 

Aerosol Removal by Different Mechanisms 

70% 

60% 

Ql 50% 
Cl 
J9 40% c 
Ql 
U 30%.. 
Ql 

D.. 20% 

10% 

0% 
AP1000 AP600 

.. Sedimentation 10% 27% 

II Diffusiophoresis 31% 36% 

II Thermophoresis 59% 37% 

•
 
ACRS Full Commiuee - Oc12003 Slide 50
 Westinghouse 
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WESTINGHOUSl: NON·PROPRIETARY ClASS 3 • 
Discussion (cont.)
 

• Conservatisms 
- Hygroscopicity neglected. 

- Hygroscopic particles grow bigger and settle faster. 

- Inertial impaction on wet surface neglected. 

- Retention of aerosols in leak paths neglected. 

- Experiment (e.g.• LACE) shows that aerosols tend to form sticky 

material that either be retained in narrow path or fall quickly to the 
ground. if they resuspened. after leaving the path. 

- Smaller than usual particle size (mmd=1.3Jlm) used. 

- Mass mean diameters used in NUREG/CR-5966 for the analysis of 

natural aerosol removal rates range from 1.5 to 5.5 ~m. 

ACRS Full Comminee . Ocl 2003 Slide 51 Westinghouse 

WESTINGHOUSE NON·PROPRIETARY ClASS 3 • 
Conclusions 

• Average lambda is 1.1 per hour. 

• Result is quite robust due to combination of 
removal mechanisms «±25% variation on 
"exaggerated" sensitivities). 

• The results are conservative. 

ACRS Full Commin~~ • Otl 2003 Slide: S2 Westinghouse 
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AP1000 Design Certification Status 
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SUllllllary of NRC Review 

NRC Review Team • 
Steve Bajorek (RES) •

•	 Gene Hsii
 
Walt Jensen
 • 
Lambros Lois • 
Summer Sun • 
Len Ward• 

Independent Analysis • 
NRC Code Calculations • 
Data Comparison • 
Analytical Modeling • 

• Draft Safety Evaluation Report Open Items 
•	 Identification of Limiting SBLOCA Transient
 

-+ Containment Backpressure
 
•	 NOTRUMP/RELAP5 Comparison 
•	 Core Level During ADS4/1RWST Transition Phase 
•	 APEX-1000 Test Series
 

-+ Scaling
 
-+ NOTRUMP Validation
 

•	 Core Level During Long Term Cooling Phase
 
-+ WCOBRAfTRAC Validation
 

•	 Boron Precipitation
 
-+ RELAP5 or WCOBRNTRAC sensitivity study
 

2 
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NRC Research Addressing Materials Degradation 

October 1, 2003
 
Rockville, MD
 

US NRC Office of Nuclear Regulatory Research
 
Division of Engineering Technology (DET)
 

M. E. Mayfield, Director, DET, (301) 415-5678 

J. Muscara, Senior Technical Advisor, (301) 415-5844 

W. H. Cullen, Jr., Senior Materials Engineer, (301) 415-7510 

October 1, 2003 Page 1 
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• • • 
RES' Materials Degradation Research Programs
 

•	 EAC research an important element of RES program since 1977 
•	 Program has been adjusted over time to respond to current 

degradation issues 

•	 IGSCC 

•	 IASCC 
•	 Fatigue Life for Piping 
•	 Fatigue Crack Growth in RPV and Piping 

•	 Steam Generator Tube Degradation 

•	 PWSCC 
•	 Boric Acid Corrosion 

•	 Recent emphasis on proactive research 

October 1, 2003	 Page 2 
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Sample of Significant Materials Degradation Issues in U.S. Nuclear Power Plants 

(Excluding Steam Generators) 

Degradation/Issue 

Radition Embrittlement of RPVs 

1970 1980 1990 .. 2000 

IGSCC in BWR Piping 

BWR Internals Cracking 
- Core Spray Piping 

.. 
- Jet Pumps 
- Top Guide 
- Core Shrouds 

PWSCC in PWRs 
- Pressurizer Penetrations 

.. 
- Vessel Head Penetrations 
- Primary System Piping 
- "Other" Penetrations 

Boric Acid Corrosion 

IASCC in PWRs =Vibratory Fatigue 

Thermal Fatigue 

Erosion/Corrosion 
.. 

October 1, 2003 Page 3 
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RES' Materials Degradation Research Programs 

•	 Major Activities 
•	 Environmentally-assisted Cracking in Light-Water Reactors

, 

•	 Corrosion of Pressure Boundary Materials in Concentrated 
Boric Acid Solutions 

•	 Examination of North Anna 2 Nozzles & J-Welds 

•	 Other Tasks 
•	 Vessel Penetration Conference - Sept. 29 ~ Oct. 2, 2003 

•	 Alloy 600 Issues Task Group 
•	 Formation of Int'I Coop Group on PWSCC and NDE 
•	 Proactive Materials Degradation Initiative 

October 1, 2003	 Page 4 



• • • 
Reliability of NDE for In-Service Inspection
 

•	 Research on NDE Reliability was Initiated in 1977 

•	 lSI Reliability and Code Requirements 
•	 Evaluation of surface roughness effects 

•	 SCC in reactor internals 

•	 Evaluation of performance demonstration programs and results 

•	 Evaluation of parallel international research 

•	 Inspection of Cast SS, DMWs and Assessment of Advanced NDE 
Methods 

•	 Determine the effectiveness and reliability of improved UT for coarse-grained 
material structures (cast & welded structures) 

•	 Continued Development of lSI Programs 

•	 Assess improvements to lSI requirements and programs 

•	 Support ASME Code and industry activities 

•	 Development and assessment of NDE techniques for complex and tight 
cracks in stainless steels, nickel-base alloys, and dissimilar metal welds 

October 1, 2003	 PageS 



• • • 
International Cooperative Project on PWSCC & NDE
 

•	 Cooperative project being developed 
•	 Significant international activities in this area 
•	 Opportunity to benefit from collaboration 
•	 Leverage a small budget 

•	 Informal meetings held with potential participants from US, 
France, Sweden, Netherlands, etc. 

•	 Information and kick-off meeting to be held at Vessel Head 
Penetration Conference, Oct. 1, 2003 

October 1, 2003	 Page 6 



• • • 
Elements of EAC in LWR Program at Argonne 

• Fatigue Life Evaluation - PWR & BWR Environments 
• Carbon and Low-Allay Steels (NUREG/CR-6583) 

• Stainless Steels (NUREG/CR-5704, CR-6787) 

• IASCC for Stainless Steels in BWR & PWR Coolant 
Environments 

• CGRs in Nickel-Base Materials 
• Alloys 600, 182, 690, 152 

• Samples taken from former Davis-Besse Head 

• Code Committee/Rule Making Involvement 

October 1, 2003 Page 7 



• • • 
Degradation of Fatigue Life Due to Surface Roughness
 

and Coolant Environment
 

A106 Gr BCamon $teel	 o /Jk, O.OO4%i$ 
A /Jk,O.01%1$ _ 1.0' 289"C 

.... 0 ..700 mb 00 Wafer."# .. ~	 o.OO4%i$', - .... .. ~". v	 5 mb 00 Water,rI 
" .. ~ o.OO4%i$.» 

<>flO ~ .... ~ 0·...	 '" 8est-Rl. Curve'4 .... ..... RTAr 

I 
~ /- ...... .. .. "'

A_' ~ 
ASME Code -.0 .... • A·' ..'I:( 
t»~nCul\lG	 ...... ~-r::: . .... "-. .. ..'i3 .... 

"' 
Open Synt!ds: Smooth Specimens 
ClOSed Symbols: Rough StMfac&. 50 grit paper 

in O.1 

A533 GrB low-Aloy Steel o AW,o.a)4'~'. 

28VC A AW,0-4%'$.. <> ..700_ roW.«,... ...	 0-004%11,1; 
.... ... ... ~ .... 
~ ..... A .........
.» .... 06. ... /' B$$t-Fit CUrve _ ...... RTAW 

J 
B ....'",., ..... _ ...6"'~. 

o ..,. .6 ~:A· ... 
ASMEC(Jde /. ' ..........,;:- ••• -.~


i De8V'o..M1 ......... -.. 'fJ) 0.1 

102 103 1<f 105 106 102 10' 10" 105 106 

Fatigue life (Cycles)	 Fatigue Ute (Cycles) 
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289°C 

o 304 SS (Heat C3) 0.9xlO"21 
10-7 L <> 304 SS (Heat C3) 2.0xlO"21 

D. 316 SS (HeaLCI6) 2.0xlO"21 

I I I 
Open Symbols: High-DO 

10-8 b-----l--Closed Symbols: Low-DO 

! 
~ 
u 10 -9 L " I I Qh.e....==..1 
3 
~ 
'C -$10 -10 ~ 7/I ,.. ~ .. ,.. .. -, I 

,. •
•11 , I I I I

10 L~:!=J--i-~-~------=--l--• 
NUREG-0313
 

Curve
 
I I , , I ,10-12,5 , . .. , , , I , J , , I JI , , 

10 15 20 25 

Stress Intensity K (MPa·ffi 112) 

• In NWC BWR environment, 
CGRs from present study 
are a factor of =5 higher than 
NUREG 0313 curve for 
auste'nitic SSs 

J 

• CGRs decreased by more 
than an order of magnitude 
in low-DO water 

:J 

~ 
• Decrease in DO appears to 

have no effect on CGRs of 
Heat C3 Irradiated to 2.0 x 
1021 n/cm2 

30 

, , 
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• • • 
" ~~ ~ 

Summary of IASCC Effects for Stainless Steels 
(BWR Coolants) 

• CGR data have been obtained under genJle cycling and 
constant load in simulated BWR environments for Type 304 
& 316 55 irradiated up to 2.0 x 1021 n/cm2 (3.0 dpa) at 288°C 

• In NWC BWR environment, CGRs of irradiated steels are a 
factor of ==5 higher than NUREG 0313 curve for non
irradiated austenitic 55s 

• In low-DO BWR environments, CGRs of irradiated steels 
are decreased by more than an order of magnitude; 
beneficial effect of decreased DO level not observed for 
Type 304 55 Heat C3 irradiated to 2.0 x 1021 n/cm2 

October 1, 2003 Page 10 



• • • 
Degradation of Fracture Toughness of Stainless Steels Due to
 

Irradiation Damage
 

~ 
600 

500 

5 

~ 835 kJlcm 2 

\ I 1 
I Types 304 SS\ 

I Irradiation Temp: 288°C 
I 

Test Temp: 288°C 

\ 

kNLHeats II 

\ 
I 

\ V C19I 

() L20

\ I 
\ A C16\ 

~ 
\. 

I 

\ 0 L2 
JAPEIC Data 

\ 
\ • Bend Bar \ 

\ 
A- CT Specimen\ 

\ + Short Rod .. 
'il \ GEData 

~ 
\ . 0 CT Specimen

~ 
\ 

n , 

':>'" I 
, 

... _--- --- ----
-.... -	

-
o ·l~. --- --- ----- --------

~400 

-.. 
C'l 

..§ 
~ 300 -
'-' 

So! ..... 

200 -

100 

o 
o	 10 15 20 25 

Neutron Exposure (dpa) 

• Fracture toughness J-R curve data 
obtained on several heats of austenitic 
SSs irradiated to ~0.3, 0.9, and 
2.0 x 1021 n/cm2 (0.45, 1.35, & 3.0 
dpa) at 288°C 
• Neutron irradiation at 288°C 
decreased the toughness of all steels 

• commercial steels exhibit superior 
fracture toughness 
• poor toughness of laboratory 
heats reflected in their fracture 
behavior 

• The results for commercial heats falls 
within the scatter band for data obtained 
from higher temp irradiations 

October 1, 2003	 Page 11 



• • • 
Planned Research on IASCC Effects for Stainless Steels 

(PWR Coolants) 

•	 Irradiations to 4 dose levels: 5, 10, 20 & 40 dpa 
•	 In BOR-50 reactor, at -300°C (5 & 10 dpa:doses completed) 

•	 Examination of C, S & 0 effects in commercial and model 
304,316,347,348 & cast stainless steel 

•	 SCC, tensile, shear-punch tests 
•	 Microstructural characterization (precipitates, RIS, grain 

boundary chemistry) 
•	 Characterization of crack tip chemistry 

•	 Development of quantitative modeling and IASCC 
projections for PWR coolant environments 

October 1, 2003	 Page 12 



• • • 
Sept. '03 Conference on CRDM and related Issues 

• Five main session topics 
•	 Structural Analysis and Fracture Mechanics Issues, 

•	 Inspection technologies, disposition &sizing of flaws, new 
developments 

•	 Crack growth rates for relevant nickel-base alloys & welds 
•	 Mitigation & Foreign Experience 
•	 Continued Plant Operation 

• Sept. 29 - Oct. 2 At Gaithersburg-Marriott 
•	 220 attendees (11 countries) & participants 
• Proceedings issued as CD and NUREG/CP 

October 1, 2003	 Page 13 
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Harvesting of Head for Additional Research 

•	 Nozzle #3 and surrounding low-alloy steel at 
BWXT-Lynchburg 

• Optical & SEM Microscopy of Cavity Surface 
• Cladding Properties, Microstructure, etc. 

• Nozzles #2 and #46 - removed in June 
• Sent to PNNL for exam of cavity and research on "anomalous" UT indications 
• Additional nozzles for crack growth rate testing 

•	 Crack Growth Rate Testing of Alloy 600 (Nozzle #3)and Alloy 182 
(J-weld, from Nozzle #11) soon underway 

• North Anna Unit 2 Head Being Harvested by Industry 
• NRC/Industry Coordination of NA2 Research 
• Program combines NDE, stress analysis and SCC studies 

October 1, 2003	 Page 14 



• • • 
Character of PWSCC cracks in J-weld of Nozzle #3
 

Optical image (left) and metallographs (below) 
are mirror images of each other. 

10 of bore at 1800
 

Non-leaking crack at 1800
 

Dual etch (phosphoric/nital)
 

Tip of one of many
 
branches of the leaking
 

crack at 100
 

October 1, 2003 Page 15
 



• • • 
Content of New Boric Acid Corrosion
 

Research Program
 

•	 1. Crack Growth Rates of Alloys 600 & 182 fr9m Davis-Besse Head 
•	 Specimens Fabricated, Supporting Tests underway, complete by 1.2/03 

•	 2. Computational Model, Probabilistic Assessment of: 
•	 Statistics of Initiation, Probability of Detection & Accuracy of Sizing 
•	 Crack Growth Rate Variations, Stress Intensity Factor Gradients 
•	 Electrochemical Potential and Polarization Measurements of Low-Alloy 

Steel, Alloys 600 & 182 in Concentrated Boric Acid Solutions 

•	 Measure Ecp and wastage rates for range of solution compositions, 
temperatures & pressure boundary materials 

•	 Tests at boiling point temps. nearly complete 

October 1, 2003	 Page 16 



• • • 
Status of North Anna 2 Discarded Head Exams 

• Part of NRC/Industry Collaboration on Alloy 600 Issues 
• Seven nozzles removed in late June, shipped to PNL 
• Several NDE teams will re-examine nozzles for: 

• Confirmation of flaw indications 
• Laboratory-based level of exam - compare to field results 
• Independent exam by NRC contractor 

• Destructive exams to follow 
• Confirmation of defects, types of cracking 

• pwscc, TGSCC, fatigue (?), how initiated 

• Leak paths (or absence thereof !) 
• Materials for crack growth studies, residual stress analysis 

October 1, 2003 Page 17 
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Proactive Materials Degradation Initiative 
-, 

•	 Identify materials and locations where degradation can 
reasonably be expected in the future 
•	 PIRT-like process 

•	 Review and evaluate inservice inspection and continuous 
monitoring techniques for the detection, characterization, and 
evaluation of degradation 

•	 Review and evaluate techniques that could ameliorate the 
stressors to mitigate or prevent the expected degradation 

•	 Identify where developments are needed 

•	 Review and evaluate existing or new materials for replacement 
in components where degradation is expected 

•	 Review and evaluate repair and replacement techniques for the 
materials and components of interest, and identify where 
developments are needed 

•	 Review and study potentially new degradation mechanisms 
•	 Industry and international interaction 

October 1, 2003	 Page 20 
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Robinson L.R.
 

Briefing to ACRS
 
10/01/03
 

9/30/03 Subcommittee Meeting
 
Leitch, Bonaca, Sieber, Rosen, Barton (Consultant) 

Rather than full day - were able to in Y2 day 

Robinson	 Initial License 7/31/70, Current Power 2339MWT presenting no plans for 
further power uprate 

Used GALL process 
Prepared using Appendix B 

Easier to review 
RAI increased to approx. 330 Draft SER had 

2 open items - Since resolved 
3 confirmatory items - resolution being formally documented 

Robinson unique in several ways 

• 
Shares site with older fossil unit (some shared systems 
Has grouted tendons 
Dedicated Shutdown Diesel 
Containment Liner Insulation 

Rap 
All PI green 
No inspection findings greater than green 

Scope 
Initially not all offsite power necessary for SBO Recovery included in scope 
resolved 
All system share with Unit 1 considered for inclusion in scope 
Included: Lake, Dam, Spillway, Fuel Oil Tankage Five Water 
Not Include: H2 . Supply, Sewage, Telephone, PA, Training Bldg, Warehouse, 
Waste oil, Rail Road Access Road. 

Pressurizer Spray Nozzles - Not included now getting more operational 
experience information. Exclude based on not a safety function. 

AMPs
 
10 Existing Programs
 
27 Enhanced Programs
 
1Q New Programs
 
47 Total
 

• 
18 will be in place by mid 2004 
More detail on how this and remaining work to be managed will be provided at Full 
Committee. 
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• 
Several depend on yet to be developed positions which require approval by NRC; e.g., Alloy 
600, neutron instr. Cables offer electrical cables, one time inspection program, thermal shield 
inspection program. 

Current Industry Issues 

Head Inspection (Upper)
 
Visual in 2001 - no problems
 
Visual and U.T in 2002 - no problems
 
Apply for relief in 2004 - want to just do bare metal visual
 
Replace head in 2005
 

Head Inspection (lower)
 
Plan remote bare metal visual.
 

Sum Debris Issue Response 
Compensatory Do Proc. 
Housekeeping Improvements 
Analysis - Were interested in containment liner insulation. They don't think it's a 
problem 

AMPs 
Concrete Inspection Program - due to aggressive ground water, pH less than 5.5 
Containment S.1.T every 10 years due to grouted tendons 

• TLAA 
AFW line expanded - New CUF limit calculations will be redone based on actual cycle 
data. Will either be replaced or reanalyzed with NRC approval. 

Sure Line - One of 4 options. If analysis, it must be approved by NRC 

NRC Inspection of L.R Activities 
Initially found L.R.- not integrated into plant tracking 
Boric Acid Corrosion - linkage to plant 
Procedures weak Fuel Oil System Boundary drawings inconsistent 
Items were resolved on sub inspection 
Tree inspections were performed 
Also did Audit to verify conformance with GALL 
Could not completely inspect containment liner due to insulation on liner. Some 
pitting is known to exist where wall meets base, Applicant has dispositioned 

Full; ACRS Meeting - Approx March 2004. 

GML - 10/02103 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

•	 
WASHINGTON, D.C. 20555-0001 

September 24, 2003 

MEMORANDUM TO:	 Annbtte L. Vietti-Cook
 

Secretary of t~c~~
 

FROM:	 John T. Larkins, ~ cu' irector 
Advisory Committee on Reactor Safeguards 

SUB..IECT:	 ADVISORY COMMITTEE ON REACTOR SAFEGUARDS MEETING 
WITH THE U. S. NUCLEAR REGULATORY COMMISSION, 
OCTOBER 2,2003 -- SCHEDULE AND BACKGROUND 
INFORMATION 

The ACRS is scheduled to meet with the NRC Commissioners between 9:30 a.m. and 11 :30 
a.m. on Thursday, October 2,2003, to discuss items listed below. Background materials 
related to these items are enclosed. 

ESTIMATED TIME* 
INTRODUCTION - NRC Chairman Nils J. Diaz 5 minutes 

• 
ACRS PRESENTATIONS 

1. Overview - Mario Bonaca - ACRS Chairman	 15 mins. 
• License Renewal 
• Risk-Informing 10 CFR 50.46 
• Proposed 10 CFR 50.69 
• AP1000 Design Certification Review 
• GElESBWR Preapplication Review 
• Power Uprate Review Standard 
• Future ACRS Activities 

2. Materials Degradation Issues - John Sieber	 15 mins. 
• Current Issues 
• Industry Response 
• Regulatory Response 
• ACRS Activities 
• ACRS Conclusions and Recommendations 
• Proactive Life Management of Materials Degradation Issues 

3. Reactor Oversight Process - William Shack	 15 mins. 
• ROP Improvements Over SALP 
• ACRS Letters 
• Is the ROP effective? 
• Remaining ACRS Issues 

•
 



,', .
 

4.	 Improvement of the Qualilty of Risk Information 10 mins. 
for Regulatory Decisionmaking - Thomas Kress •	 

2 

• May 16, 2003 Report
 

CLOSING REMARKS - NRC Chairman Nils J. Diaz
 

*NOTE: Estimated times are for presentation only and do not include the time set aside for 
Commission questions and answers. 

• 

•
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LICENSE RENEWAL
 

•	 Reviewed three applications since· 
April 2003 

• Will review another three 
applications between October and 
December 2003 

•	 Responded to SRM on 
improvements to generic license 
renewal guidance documents 
June 2003 

2 
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LICENSE RENEWAL (Cont'd) 

• Will review five applications in
 

CY 2004
 

•	 Exploring means to further
 
streamline the ACRS review of
 
license renewal applications
 

3 
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RISK-INFORMING
 
10 CFR 50.46
 

• ACRS was briefed on the Use of 
Expert Elicitation Process to 
Develop LOCA Frequencies 

• Will review results of elicitation in 
Fall 2003 

4
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RISK-INFORMING 10 CFR
 

50.46 (Cont'd) 

• Will review proposed rulemaking 
in response to March 31, 2003 
SRM prior to it being forwarded to 
the Commission 

• Will work with the Staff to 
reconcile challenging technical 
•Issues 

5 
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PROPOSED 10 CFR 50.69
 

• Provided comments and 
recommendations on the 
proposed 10 CFR 50.69, 

March 19, 2002 

• Discussed with Commission on 
July 10, 2002 

6 
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PROPOSED 10 CFR 50.69
 
(Cont'd)
 

•	 Meeting planned in Fall 2003 to 
discuss: 

- Draft Final 10 CFR 50.69 

- Staff's resolution of public comments 

- Staff's resolution of ACRS comments 
and recommendations 

-	 NEils implementation guidance and 
staff's endorsement 

7
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APi 000 DESIGN
 

CERTIFICATION REVIEW
 

•	 Held four Subcommittee meetings 
and one Full Committee meeting to 
discuss APi 000 design aspects, 
PRA, Thermal-Hydraulic issues, and 
DSER open items 

8 
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AP1000 (Cont'd)
 

•	 Reliability of ADS-4 Squib Valve 
still a question 

• Significant number of open items 
remain to be resolved 

• ACRS Full Committee meeting 
10/2003 to discuss status of 
resolution of open items 

• ACRS Full Committee Review of 
FSER 7/2004 

9 
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GE/ESBWR PRE

APPLICATION REVIEW
 

•	 ESBWR Design is based on GE/SBWR 
and ABWR Designs with Passive Decay 
Heat Removal system 

•	 Elimination of recirculation pumps, jet 
pumps, and associated valves and 
piping reduces the number of locations 
where reactor coolant system leakage 
could potentially occur 

10 
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GE/ESBWR (Cont'd) 

•	 Held one Subcommittee meeting and 
one full Committee meeting to review 
thermal-hydraulic issues and design 
aspects 

•	 Will continue to revie\N ESBWR design 
aspects and associated Staff revie\N 
efforts 

11 
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POWER UPRATE REVIEW
 
STANDARD
 

•	 Reviewed draft final extended power 
uprate revie\N standard - ACRS Report 
dated September 24, 2003 

•	 Expect to revie'ftf up to seven pO\Ner 
uprate applications in CY 2004 

•	 Revise ACRS revie\N criteria for PO'ftfer 
Uprate Applications (>5% 

) after Staff's 
implementation of review standard 

12
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FUTURE ACRS ACTIVITIES 

•	 Risk-Informed and Performance
Based Regulation 

• Advanced Reactor Designs 
- Design Certification Of APi 000 

- Pre-application Reviews 

- Early Site Permit 
ProcesslAppl ications 

•	 Thermal-Hydraulic Codes 

13
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FUTURE ACRS ACTIVITIES.
 
(Cont'd)
 

•	 Materials Degradation Program 

•	 Steam Generator Action Plan 

•	 Mixed Oxide Fuel Fabrication 
Facility 

•	 License Renewal and Core Power 
Uprate Applications 

14
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FUTURE ACRS ACTIVITIES
 

(Cont'd)
 
•	 High-Burnup Fuel Issues 

•	 Safeguards and Security Matters
 

•	 Resolution of Generic Safety 
Issues 

•	 Significant Reactor Operating 
Events 

•	 Safety Research Program 

•	 Fire Protection Matters 
15 
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ACRONYMS 

• ABWR  Advanced Boiling Water 
Reactor 

• ADS-4  Automatic 
Depressurization System 

• DSER 
Report 

Draft Safety Evaluation 

• ESBWR  Economically Simplified 
Boiling Water Reactor 

• 

• 

FSER  Final Safety Evaluation 
Report 
GE  General Electric 

16 
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ACRONYMS (cont'd) 

•	 LOCA - Loss of Coolant Accident 

•	 NEI - Nuclear Energy Institute 

•	 PRA - Probabilistic Risk Assessment
 

•	 SBWR - Simplified Boiling Water 
Reactor 

•	 SRM - Staff Requirements 
Memorandum 

17
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UNITED STATES
 

NUCLEAR REGULATORY COMMISSION
 
ADVISORY COMMITIEE ON REACTOR SAFEGUARDS
 

WASHINGTON. D.C. 20555·0001
 

June 24, 2003 

The Honorable Nils J. Diaz
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555-0001
 

SUBJECT:	 UPDATE TO LICENSE RENEWAL GUIDANCE DOCUMENTS: RESPONSE 
TO STAFF REQUIREMENTS MEMORANDUM DATED JULY 17,2002 

Dear Chairman Diaz: 

In a Staff Requirements Memorandum (SRM) dated July 17, 2002, the Commission stated 
that, "The ACRS should consider providing a recommendation as to how license renewal 

• 
guidance documentation should be updated to reflect supporting information, particularly with 
regard to time-limited aging analyses that should, as a minimum, be included in license 
renewal applications to maximize the efficiency of the review process and minimize requests 
for additional information." 

The staff has been developing Interim Staff Guidances (ISGs) on various license renewal 
issues based on the insights gained from its review of several license renewal applications 
(LRAs). To date, the staff has developed 16 such ISGs in coordination with NEI, except the 
one on Standardized Format for License Renewal Applications, which was developed by NEI 
and approved by the staff. In developing our recommendations, we have taken into account 
these ISGs and other staff initiatives associated with enhancing the license renewal process. 
In addition to addressing the issue raised in the SRM, we also include recommendations to be 
considered in updating the license renewal guidance documents and enhancing the license 
renewal process. 

We met with representatives of the NRC staff and NElon June 13,2003, to discuss the ISG 
process and several specific ISGs. Our Subcommittee on License Renewal met with 
representatives of NElon June 11, 2003, to obtain their views on the Standardized Format for 
License Renewal Applications. We also had the benefit of the documents referenced. 

RECOMMENDATIONS 

1.	 We agree with the guidance provided in ISGs 1 • 16. The ISG process is a major step 
toward improving the efficiency of the review process and reducing the number of 

• 
requests for additional information (RAls). The staff should continue to provide 
guidance on emerging license renewal issues through the ISG process and incorporate 
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such guidance into the future revisions of the generic Iiense renewal guidance 
documents. 

2.	 Proposed ISG 16, "Time-Limited Aging Analyses Supporting Information for License 
Renewal Applications," was developed in response to our concem that some of the 
LRAs do not include sufficient information on time-limited aging analyses (TLAAs). 
This ISG is particularly responsive to the SRM, in that it directly addresses the 
supporting information on TLAAs that needs to be included in LRAs. ISG 16 should be 
finalized and issued for use by the applicants. 

3.	 The Generic Aging Lessons Learned (GALL) Report specifies limits for sulfate ion 
concentrations in below-grade water to avoid decrepitation of concrete. The staff 
should consider whether similar limits and guidance are needed for phosphate ion 
concentration. 

DISCUSSION 

• 
In the SRM, the Commission asked that we consider ways to maximize the efficiency of the 
license renewal review process and minimize the number of RAls. 

In some areas, the staff has found it necessary to submit similar RAls to several applicants. 
This indicates that the guidance may be inadequate in these areas. The staff has, therefore, 
undertaken an effort to prepare ISGs to further define or clarify these areas. The intention is to 
incorporate these ISGs into future revisions of the guidance documents. The ISG process will 
improve the efficiency of the license renewal process and reduce the number of RAls. The 
staff should continue with the ISG process to provide guidance on emerging license renewal 
issues. 

To date, in coordination with NEI the staff has developed 16 ISGs to address various license 
renewal and process issues. Of these, proposed ISG 16 is developed in response to the 
concern expressed in our report of December 18,2002, on the LRA for the North Anna and 
Surry Nuclear Power Stations. In that report, we stated that the applicant had not submitted its 
evaluations of the reactor vessel margins for pressurized thermal shock and upper shelf 
energy, and that such critical parameters should be included in future LRAs. This ISG also 
deals with the issue raised in the SRM with regard to supporting information on TLAAs that 
should be included in the LRAs. This has been a troublesome area in that lack of specifics in 
the application has necessitated a number of RAls. The staff should finalize ISG 16 and issue 
it for use by the industry in preparing future LRAs. 

In advance of completion of ISGs, we would expect applicants to be aware of the staff's RAls 
on previous LRAs and address them, as appropriate, before submitting their applications. 
Such a practice would reduce the number of RAls. We are beginning to see this occurring in 

• 
more recent applications. 
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We are currently reviewing the LRA for the Ft. Calhoun Station Unit 1, which is the first 
application to be entirely based on the generic license renewal guidance documents. We see 
a moderately reduced number of RAls and a more streamlined application. We expect further 
efficiencies as the staff gains more experience in reviewing LRAs prepared in accordance with 
these documents. 

We believe that the efficiency of the license renewal process will greatly improve as a result of 
incorporating the ISGs into the guidance documents, reviewing RAls on previous applications, 
and preparing LRAs in accordance with the gUidance documents and the recently issued 
Standardized Format for License Renewal Applications. 

The GALL Report specifies limits for sulfate ion concentrations in below-grade water to avoid 
concrete decrepitation. Such decrepitation occurs when ionic reactions convert calcium 
hydroxide to a more voluminous species such as calcium sulfate hydrate. Reactions with 
phosphate ion could lead to similar degradation. Conversion to the very stable species 
hydroxyapatite (Cas (P04)3 OH) is of particular concem. The phosphate ion concentrations 
necessary to cause conversions to hydroxyapatite are not specified in the literature, but can be 
estimated from known aqueous thermochemistry. These estimates suggest that relatively low 
concentrations of phosphate could cause decrepitation of concrete. These estimates are 

• based on thermodynamic considerations and could be conservative if the kinetics of the 
reactions are slow. Still, the potential for decrepitation by phosphate ions indicated by the 
thermodynamics should be addressed by the staff. 

Between approval of the LRA and entering the period of extended operation, the staff has a 
substantial inspection workload to ensure that the licensees appropriately implement the 
commitments made during the review process. The staff has made an effort to identify this 
workload in Inspection Procedure 71003. Many licensees begin to implement these 
commitments soon after approval of their extended licenses. The staff needs to anticipate the 
resultant workload. 

There are several cases in which licensees have committed to perform activities in accordance 
with technologies and methodologies that are still under development. Relevant examples 
include (1) a method for identifying incipient cable failure due to moisture treeing and 
(2) improved methodologies for inservice inspection methodologies of reactor coolant piping, 
with the sensitivity to detect flaws such as those identified at the Virgil C. Summer Nuclear 
Station only after they led to leakage. The staff should continue to keep abreast of these 
developing methodologies, evaluate them, and conduct inspections to ensure that licensees 
are complying with their commitments. 

Current performance is of little value in predicting licensee performance many years in the 
future. Nevertheless, a review of the current findings of the reactor oversight process (ROP) 
for a given plant may yield some insights about the areas of licensee strengths and areas for 

• 
future improvement and may help focus future inspection activities in areas critical to the 
success of license renewal (e.g., corrective action and preventative maintenance programs). 



l . 

•	 4 

In response to our request, the staff is now providing the current status of the ROP findings, as 
well as a broad assessment of the current material condition of the plant, during our review of 
each LRA. 

We believe that the actions already taken or in progress, and those additional actions 
described here will improve the efficiency of the license renewal process and reduce the 
number of RAls. 

Dr. William Shack did not participate in the Committee's deliberations regarding this matter. 

Sincerely, 

~~.h~ 
Mario V. Bonaca 
Chairman 

References: 

•
 
1. Staff Requirements Memorandum, dated July 17, 2002, from Anette L. Vietti-Cook,
 

Secretary of the Commission, to John T. Larkins, ACRS, Subject: Meeting with ACRS
 
on July 10, 2002.
 

2.	 Memorandum dated May 21,2003, from P. T. Kuo, Office of Nuclear Reactor 
Regulation, to John T. Larkins, ACRS, transmitting the following Interim Staff 
Guidances (ISGs): 
•	 ISG-01, GALL Report presenting one acceptable way to manage aging effects 

for license renewal 
•	 ISG-02, Scoping of equipment relied on to meet the requirements of the station 

blackout (SBO) rule for license renewal 
•	 ISG-03, Aging management program of concrete 
•	 ISG-04, Aging management of fire protection system for license renewal 
•	 ISG-05, Identification and treatment of electrical fuse holders for license renewal 
•	 ISG-06, Identification and treatment of housing for active components for 

license renewal 
•	 ISG-07, Scoping of fire protection equipment for license renewal 
•	 ISG-08, Updating the improved license renewal guidance documents-ISG 

process 
•	 ISG-09, Identification and treatment of structures, systems, and components 

which meet 10 CFR 54.4(a)(2) 
•	 ISG-10, Standardized format for license renewal applications 
•	 ISG-11, Aging management of environmental fatigue for carbon/low alloy steel 
•	 ISG-12, Operating experience with cracking of Class 1 small bore piping 
•	 ISG-13, Management of loss of preload on reactor vessel internals bolting using 

•	 
the loose parts monitoring system 

•	 ISG-14, Operating experience with cracking on bolting 
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•	 ISG-15, Revision to generic aging lessons learned aging management program 
(AMP) XI.E2 
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applications 

3.	 NRC Inspection Manual, Inspection Procedure 71003, "Post-Approval Site Inspection 
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Surry Power Station Units 1 and 2. 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

•	 
WASHINGTON, D.C. 20555-0001 

September 17, 2003 

The Honorable Nils J. Diaz
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555·0001
 

SUBJECT:	 REPORT ON THE SAFETY ASPECTS OF THE LICENSE RENEWAL 
APPLICATION FOR THE ST. LUCIE NUCLEAR PLANT UNITS 1 AND 2 

Dear Chairman Diaz: 

• 
During the 505lh meeting of the Advisory Committee on Reactor Safeguards on 
September 10-13,2003, we completed our review of the License Renewal Application 
(LRA) for the S1. Lucie Nuclear Plant Units 1 and 2, and the related final Safety 
Evaluation Report (SER) prepared by the NRC staff. Our Plant License Renewal 
Subcommittee reviewed this LRA and the staff's initial SER during a meeting on April 9, 
2003. During our review, we had the benefit of discussions with representatives of the 
NRC staff and Florida Power and Light Company (FPL or the applicant). We also had 
the benefit of the documents referenced. 

CONCLUSION AND RECOMMENDATION 

1.	 The programs instituted by FPL to manage age-related degradation are 
appropriate and provide reasonable assurance that S1. Lucie Units 1 and 2 can 
be operated in accordance with their current licensing bases for the period of 
extended operation without undue risk to the health and safety of the public. 

2.	 The FPL application for renewal of the operating licenses for S1. Lucie Units 1 
and 2 should be approved. 

BACKGROUND AND DISCUSSION 

This report fulfills the requirement of 10 CFR 54.25, which states that the ACRS should 
review and report on all license renewal applications. S1. Lucie Units 1 and 2 are 
2700 MWt Combustion Engineering-designed pressurized water reactors in large dry 
containments. In its application, FPL requested renewal of the operating licenses for 
St. Lucie Units 1 and 2 for 20 years beyond the current license term, which expires on 
March	 1, 2016 for Unit 1 and April 6, 2023 for Unit 2. St. Lucie Unit 1 was licensed 

• 
approximately 7 years before S1. Lucie Unit 2. During these 7 years, significant events 
occurred at operating nuclear plants, including the Three Mile Island Unit 2 event and 
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the Browns Ferry Fire event. The lessons learned from these events resulted in design 
differences between St. Lucie Unit 1 and Unit 2, which are appropriately reflected in the •

2 

LRA. 

The final SER documents the results of the staff's review of the information submitted 
by the applicant, including commitments that were necessary to resolve open items 
identified by the staff in the initial SER. In particular, the staff reviewed the 
completeness of the applicant's identification of structures, systems, and components 
(SSCs) that are subject to aging management; the integrated plant assessment 
process; the applicant's identification of the possible aging mechanisms associated with 
passive, long-lived components; and the adequacy of the applicant's aging 
management programs. 

The staff also conducted several inspections at St. Lucie, including an audit of the 
adequacy of the scoping and screening methodology and its implementation to ensure 
that SSCs within the scope of license renewal have been appropriately identified; an 
inspection of the aging management programs to confirm that existing programs are 
functioning well and to examine the applicant's plans for establishing new and 
enhanced aging management programs; and a walkdown of plant systems to assess 
how the systems are being maintained. 

• 
On the basis of our review of the final SER, LRA, and the inspection report, we 
conclude that the process implemented by the applicant to identify SSCs that are within 
the scope of license renewal was effective, the applicant performed a comprehensive 
aging management review of such SSCs, and the staff and the applicant appropriately 
identified all SSCs that are within the scope of license renewal. The applicant stated 
that it plans to implement 70 to 80% of the commitments for license renewal prior to the 
issuance of the renewed licenses. We agree with the staff's conclusion that all open 
and confirmatory items have been closed appropriately and there are no issues that 
preclude renewal of the operating licenses for St. Lucie Units 1 and 2. 

The groundwater at the St. Lucie site is characterized by high concentrations of 
chlorides and sulfates that create an aggressive environment for concrete structures. 
The applicant has committed to enhance those elements of the St. Lucie's Systems 
and Structures Monitoring Program that deal with inspections of accessible and 
inaccessible concrete structures. This Program will be enhanced to include specific 
provisions consistent with industry standards and inspection guidelines for monitoring 
concrete structures. The monitoring plan for inaccessible concrete structures includes 
inferring material conditions of inaccessible structures from inspection of accessible 
structures exposed to groundwater and opportunistic inspections of below-grade 
concrete. The applicant stated that during construction, concrete of sufficient quality 
was used to inhibit degradation of concrete and protect the embedded reinforcing steel. 
No concrete degradation has been found during opportunistic inspections of 
inaccessible concrete structures performed in 1997 and 2002. Based on this 
information, we agree with the staff that the enhancements proposed by the applicant 

• 
provide reasonable assurance that the integrity of concrete structures at St. Lucie will 
be adequately monitored during the period of extended operation. 
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S1. Lucie's Alloy 600 Inspection Program includes provisions and commitments for 
inspecting reactor pressure vessel (RPV) head penetration nozzles. The applicant has 
performed visual and ultrasonic inspections of the RPV heads of both units, and no 
evidence of leakage has been identified. An "axial flaw was identified and repaired in 
two control element drive mechanism penetrations of Unit 2. The applicant has ordered 
replacement heads for bot!'"1 units. The applicant will continue to participate in the 
industry program for assessing and managing primary water stress corrosion cracking 
(PWSCC) in Alloy 600 RPV head penetration nozzles, and has committed to perform 
inspections as recommended by this program. Based on the applicant's responses to 
related NRC bulletins and its commitment to participate in the industry's program for 
assessing and managing PWSCC of the RPV head penetration nozzles, there is 
reasonable assurance that the integrity of S1. Lucie Units 1 and 2 RPV heads will be 
adequately monitored and maintained. 

The applicant identified those components at S1. Lucie Units 1 and 2 that are supported 
by time-limited aging analyses (TLAAs) and provided data to demonstrate that the 
components have sufficient margin to operate properly during the period of extended 
operation. 

Two of the TLAAs are unique to S1. Lucie because they qualify repairs of long-lived 
passive components for the period of extended operation. The first addresses the 

• 
repairs that took place at S1. Lucie Unit 1 to deal with damage identified in 1983 in the 
core support barrel (CSB) and thermal shield assemblies. The thermal shield was 
permanently removed. Four lugs were found to have separated from the CSB and 
through-wall cracks were found adjacent to the lug areas. These cracks were arrested 
with crack-arrestor holes that were sealed by inserting expandable plugs. The repairs 
were qualified for the remaining life of the plant and have been repeatedly inspected 
and found to be effective. In order to qualify these repairs for 60-years life, the fatigue 
analysis of the CSB middle cylinder and the acceptance criterion for the expandable
plugs preload based on irradiation-induced stress relaxation had to be repeated to 
cover 60-years of operation. The staff performed a thorough review of this TLAA and 
found it acceptable. The work presented by the applicant and the staff, and the 
inservice inspections to which the CSB will continue to be subjected provide reasonable 
assurance that the integrity of the CSB will be adequately monitored and maintained 
during the period of extended operation. 

The second TLAA involves the 1994 half-nozzle repair of four leaking pressurizer 
instrument nozzles at Unit 2 and the 2001 half-nozzle repair of one leaking hot leg 
instrument nozzle at Unit 1. These repairs need to be qualified for the extended period 
of operation. The staff's review of the supporting analyses, which includes a request 
for relief from certain requirements of the American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code, is still under way. The applicant has 
committed that if the acceptability of the half-nozzle design cannot be demonstrated for 
the period of extended operation, then this TLAA will be dispositioned by other means, 
possibly including appropriate nozzle replacement to comply with ASME Code 

• replacement criteria. This commitment ensures that these repairs will be adequately 
qualified for the period of extended operation. 



The applicant and the staff have identified plausible aging effects associated with 
passive, long-lived components. Adequate programs have been established to •	 

4 

manage the effects of aging so that S1. Lucie Units 1 and 2 can be operated in 
accordance with their current licensing bases for the period of extended operation 
without undue risk to the health and safety of the public. 

Sincerely, 

11~ v:~ 
Mario V. Bonaca 
Chairman 

References: 
1.	 U.S. Nuclear Regulatory Commission, NUREG -XXXX, "Safety Evaluation Report 

Related to the License Renewal of S1. Lucie Nuclear Plant, Units 1 and 2," 
July 2003. 

2.	 U.S. Nuclear Regulatory Commission, "Safety Evaluation Report with Open 
Items Related to the License Renewal of S1. Lucie Nuclear Plant, Units 1 and 2," 
February 2003. 

• 
3. Letter dated November 29,2001 from J. A. Stall, Florida Power and Light 

Company, to U.S. Nuclear Regulatory Commission, transmitting Application to 
Renew the Operating Licenses of S1. Lucie Nuclear Plant, Units 1 and 2. 

4.	 U. S. Nuclear Regulatory Commission, Region II Inspection Report No. 
50-335/03-03, 50-389/03-03. 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITIEE ON REACTOR SAFEGUARDS
 
WASHINGTON, D.C. 20555-0001 

September 24, 2003 

The Honorable Nils J. Diaz 
Chairman 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555-0001
 

SUBJECT:	 DRAFT FINAL REVIEW STANDARD FOR EXTENDED POWER 
UPRATES, RS-001 

Dear Chairman Diaz: 

During the 5051h meeting of the Advisory Committee on Reactor Safeguards, September 
10-13, 2003, we met with representatives of the NRC staff to discuss the draft final 
Review Standard for Extended Power Uprates, RS-001, that was prepared as indicated 
in SECY-02-0106. We also had the benefit of the documents referenced. 

RECOMMENDATION AND CONCLUSION 

• 
1. The Review Standard should be released for use in review of future applications 

for extended power uprates. 

2. We commend the staff for the development of an excellent review standard. 

DISCUSSION 

Power uprates have been of three general magnitudes: (1) measurement uncertainty 
recapture of 1 to 2 percent, (2) stretch uprates up to about 7 percent, and (3) extended 
power uprates up to 20 percent. This Review Standard is intended only for use in 
review of extended power uprate applications. The staff has assigned uprate reviews a 
high priority and considers them to be among the most significant current licensing 
actions. We agree with this assessment and reiterate our view that a Review Standard 
is essential for maintaining efficiency and thoroughness of the review process. In 
addition, the Review Standard can facilitate the transfer of knowledge from one 
generation of reviewers to the next through lessons learned, critiques, feedback, and 
future updates. 

In several letters related to uprate applications, we recommended that the staff develop 
a Standard Review Plan for uprate reviews. These recommendations arose from our 
concerns about: (1) the potential for synergistic effects when uprates are combined with 
other plant licensing actions, (2) potential safety margin reductions, and (3) the 
adequacy of agency uprate review procedures. The staff documented a plan for uprate 
reviews in SECY-02-0106 dated June 14, 2002. In this document, the staff committed 
to prepare a review standard that would include: (1) a clear definition of the review 

• 
scope, (2) references to existing review criteria, and (3) template BWR and PWR safety 
evaluations. 



:' . 

During our review, we identified two concerns. First, there was considerable variation 
from section to section in the requirements for independent calculations. Some sections •	

2 

even went so far as to state that independent calculations were not expected. This 
concern was resolved in the final standard by establishing guidance for when 
independent calculations are appropriate. Our second concern was that the criteria for 
integral system transient testing were vague. We agree with the final staff pos;tion that 
integral system transient testing should be performed unless licensees can provide an 
adequate justification for not performing them. 

We have expressed a concern about synergistic or compounding effects of uprates with 
other regulatory actions. While such effects are difficult to identify explicitly, the 
application of the Review Standard will help call attention to such effects. This is 
particularly true for areas with materials concerns where flow accelerated corrosion, fluid 
structure interaction, fatigue, and stress corrosion cracking can interact and shorten 
component life. 

Sincerely, . 

Mario V. Sonaca 
Chairman 

• References: 
1.	 Memorandum dated August 1, 2003, from Ledyard S. Marsh, Office of Nuclear 

Reactor Regulation, NRC, to John T. Larkins, ACRS/ACNW, transmitting Review 
Standard RS-001, "Review Standard for Extended Power Uprates," with pUblic 
comments, ACRS Comments, and SRP Sections. 

2.	 Memorandum dated JUly 9, 2001, from William D. Travers, Executive Director for 
Operations, NRC, for the Commissioners, SECY-01-0124, SUbject: Power 
Uprate Application Reviews. 

3.	 Memorandum dated December 20, 2001, from Annette L. Vietti-Cook, Secretary 
of the Commission, to John T. Larkins, ACRS, SUbject: Staff Requirements 
Meeting with ACRS December 5, 2001. 

4.	 Memorandum dated June 14, 2002, from William D. Travers, Executive Director 
for Operations, NRC, for the Commissioners, SECY-02-0106, Policy Issue 
Information, SUbject: Review of ACRS Recommendation for the Staff to Develop 
a Standard Review Plan for Power Uprate Reviews. 

•
 



• Commissioner's Presentation 

Materials Degradation Issues 

Slide 1 

While the phenomena of corrosion and cracking of metals has been 
occurring since time immemorial, some recently recognized cracking 
phenomena in the fleet of reactors in the US and world wide have 
raised concerns. Today, I will concentrate on the most recent 
materials issues, namely the Davis Besse VHP cracking and cavity 
formation and the STP bottom head penetration leakage. In addition, 
I would like to describe where we are as an industry and agency and 
describe some steps that the agency might contemplate in the future. 

• Slide 2 

Cracking has occurred in the Alloy 600 Control Rod Drive Mechanism 
(CRDM) nozzles in some PWRs in the United States and elsewhere, 
and the phenomenon has been known and observed in CRDM 
penetrations for over ten years. Both axial and circumferential 
cracking have been observed along with some leakage of borated 
primary coolant through the cracks. 

Initially, circumferential cracking of Vessel Head Penetration nozzles 
was considered to be more serious type of cracking since a long 
through-wall circumferential crack could lead to separation of the 
nozzle from the pressure vessel head and control rod ejection could 
occur, accompanied by a small break Loss:-Of-Coolant-Accident. The 
Industry developed an algorithm which would rank the susceptibility 
of plants to VHP nozzle cracking with the intention of prioritizing the 
use of inspection resources to those plants which are believed to be 

• 
most susceptible to cracking. 



• A visual inspection at Davis Besse in February 2002 showed that 
leakage had occurred on the RPV head. Subsequent investigation 
showed that boric acid corrosion from the leaks had caused major 
wastage of the carbon steel material of the RPV head. This 
discovery brought a greater sense of urgency to the inspection of the 
entire domestic fleet of PWRs. Since that time, more inspections 
have been performed at PWRs and more cracks have been found. 

~~=~~.ateIY, none of these ~rackt: ::;~: ;:::::atDavis-
In	 addition, cracks were found in two bottom head penetrations of the 
RPV at South Texas when the Licensee undertook a bottom head 
visual inspection on its own initiative earlier this year. Based on the 
increasing sensitivity of Alloy 600 to crack at temperatures above 
600F, cracking was not anticipated to occur in the cooler bottom 
head, especially in such a new plant as South Texas. SOl the 
cracking kinetics at South Texas was-clearly different in some 
respects from that observed at Davisa'esse. 

!j <_,--Jere. 

• There are a variety of locations in the reactor coolant system 
pressure boundary where Alloy 600 and its related alloys are used as 
part of the pressure boundary or as weldment alloys to join ferritic 
material to stainless or nickel based components and piping 
connections. Concern has intensified related to cracking of these 
materials in these applications. 

Slide 3 

The Industry response to these issues was to task EPRI, through its 
Materials Reliability Program to: 

•	 Develop a susceptibility algorithm for penetration cracking and 
boric acid corrosion. 

•	 Develop an inspection protocol. 
•	 Track industry inspection results data. 
•	 Develop a prediction methodology for VHP boric acid corrosion 

• 
The susceptibility algorithm that EPRI developed is empirical and is 
based on the time that the reactor was at operating temperature and 



• what the head temperature of the RPV head was during.power 
operation. 

It is well known that other factors also in'nuence Alloy 600 cracking, 
including alloy material composition and heat number, stress 
intensity, local surface chemistry, heat treatment and welding 
techniques used. However, the factors assumed to be most 
important are time at power and head temperature. We conclude that 
the current industry susceptibility algorithm is "good enough" to serve 
its purpose in prioritizing inspection resources for the near term. 

In developing the inspection protocol, the important factors include: 

• When to inspect, 
• How often to inspect, 

(These two factors require a detailed quantitative knowledge of the 
governing factors for cracking and boric acid wastage) 

• Which combination of inspection techniques to use. 

• The choice of inspection techniques is complex, since each technique 
has its limitations. Current probes do not permit complete volumetric 
examination and characterization of the entire volume of interest. 
Surface inspection techniques also have geometrical limitations as 
well as the limitations inherent to all surface exams in complex 
geometries. 

It is assumed that boric acid deposits are an indication of primary 
coolant leakage. Such through-wall leakage violates ASME code 
requirements for the reactor coolant system pressure boundary and 
must be repaired. 

The tracking of industry inspection data is crucial to validating the 
susceptibility algorithm. 

Slide 4 

The Agency has taken swift action in addressing these discoveries as 

• 
they occurred. The staff issued four (4) Buf/etins and one order, and 
an Information Notice related to these events. The first Bulletin 
issued in 2001 occurred before the discovery of the Davis Besse 



• head defects and the Bulletin requested licensees to conduct RPV 
head inspections. The second and third Bulletins were issued after 
the Davis Besse discovery and made more specific and urgent the 
staffs expectations of industry inspection requirements. The Order 
codified the staff's inspection expectations. The last Bulletin 
addressed the South Texas bottom head nozzle penetration cracking 
issue and again requested licensee inspections of the bottom head 
penetrations. 

In addition, the staff established a Davis Besse Lessons Learned 
Task Force, which was a broad-based effort to derive lessons learned 
and corrective actions to prevent recurrence and to correct 
deficiencies in the staffs and industry's response. The resulting 
tasks from the Lessons Learned Task Force are embodied in the 
Davis-Besse Lessons Learned Task Force Action Plan. Vv'ork of 
completing the tasks in the Action Plan is ongoing today. 

Slide 5 

• The staff has kept the ACRS regularly informed of the progress of the 
industry and the staff work. ACRS wrote three letters on the subject. 

Slide 6 

We concluded that there is a sound technical basis for the head 
degradation plan. However, we recommended that the Action Plan 
be augmented. Specifically, we need to be better able to predict 
reactor pressure vessel lower head penetration cracking. \}ftJ~--\ 

. "~,-reacttlfvesseUf)~~d:Pea~~~Bg~.a ~L 8t!~L) 
'j~~mgchanisms for cracking in the lower head locations are not yet 

rJ. fully understood based on our upper head penetration cracking 
)""f'\'c';c> experience. 
J 

Slide 7 

The areas in which we recommended the Action Plan be 
strengthened are: 

• • The development of susceptibility algorithms that address other 
RPV penetrations in addition to those in the RPV head 



• • Flaw Evaluation guidelines need to be enhanced to consider 
the residual stress profile and to re-evaluate the acceptability of 
uncertainty in the crack propagation rate predictions. 

•	 Qualification criteria for RPV head penetration inspection 
techniques should be enhanced so inspections are capable of 
adequate defect characterization, including crack sizing and 
orientation. 

•	 The treatment of other degradation modes for high-chromium, 
nickel-base alloys. The degradation modes of the alloys of 
concern are Alloy 690, 182, 82, 152 and 52. The current 
data,bas:"for the.se other nickel based alloys~I~~:: 

;;JI ~~Jefeit_5~,is not as extensive for these other 
chrome/nickel alloys as for Alloy 600. 

•	 NRCllndustry collaboration is advisable for testing and data 
collection, but independent analysis by the staff is necessary to 
arrive at a technically justified, independent regulatory position. 

In	 general, the staff agrees with our advice, with augmentations either 

•
 
already in place or soon to be implemented.
 

Slide 8 +l) k' /',I.rd- tv\O 'r~ 
d,iP i/" 

" / ~ 
,,/ 

In general, we ~upport the staff's consideration of research that goes 
beyond the D?lvis-Besse Lessons Learned Task Force Action Plan, 
namely the evelopment of "Proactive Life Management for Material~ 
Degradati Issues." Such an approach would mean that the agency' 7 
is . e" apl'fffim~ a "proactive" approach tQ,_. ,__ 
materials management. This approach requires the agency and the 
industry to develop a comprehensive knbwledge of the expected 
modes of degradation in all materials in all safety systemstt>y2U~t. 

ittirlJR1Lp?ecess, and requires more extensive knowledge of the 
chemistry, material and mechanical aspects of degradation 
phenomena. The object is to be able to predict with more certainty 
than now exists, the mechanisms and rate of degradation to better 
match the inspection capabilities with the degradation rate 
predictions. By so doing, we will minimize surprises and reactive 
managementtkl~liQ~thEY6iIKo=rm8~aF:~-'"'Current 

• 
work set forth in the Action Plan partially covelAthese aspects of a 
proactive plan, but consideration should be given to developing a 
longer term, predictive approach. 



• Slide 9 

'. ihe:-tGrrefirNR"e-aetl~h';:pf~'n~PEfftialtymeettheoverall···objeetives·-:of 
iJ~fOaGtwfi:i"eterraJglitff:Mirl.m~rU:mlJThe concept of further 
development of a "Proactive Materials Degradation Assessment Plan" 
seems to be appropria~~the staff develops such a plan, we would 
like to review it. \, /~~ke.tv\ 

•
 

•
 



• ACRONYMS 

• EPRI - Electric Power Research 
InstItute 

• PWR -	 Pressurized Water 
Reactor 

• RPV - Reactor Pressure Vessel 
• VHP - Vessel Head Penetration 
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• • • 
Current Issues 

•	 Cracking of PWR VHP nozzles.
 
•	 Boric acid wastage of the RPV 

head ferritic base metal 
•	 RPV lower head penetration 

leakage 
•	 Other Alloy 600 applications 

and weldments 

2 



• • • 
Industry Response 

Industry tasks for EPRI 

•	 Cracking susceptibility 
algorithm 

•	 Inspection protocol and 
techniques 

•	 Industry inspection database 
•	 Prediction methodology for VHP 

boric acid corrosion 

3 



• • • " 

Regulatory Response
 

•	 Bulletins 2001-01 ,2002-01 ,2002
02 and 2003-02
 

•	 Order EA-03-009 

•	 Information Notice 2003-11
 

•	 Davis Besse Lessons Learned 
Task Force Action Plan 

4
 



• • • 
..." 

ACRS Activities 

• The staff has kept the ACRS 
regularly informed of the 
progress of industry and staff 
work 

• ACRS issued letters on July 23, 
2001, June 20, 2002 and May 
16,2003 

5
 



• • • ' 

ACRS Conclusions and
 
Recommendations
 

•	 Sound technical basis for VHP 
degradation plan 

•	 Action plan needs to be augmented
 

•	 Develop capability to predict RPV 
lower head penetration cracking 

6
 



• • • 
ACRS Conclusions and
 

Recommendations (cont'd)
 

• Augment current flaw
 
evaluation guidelines
 

•	 Qualify inspection methods 

•	 Manage other degradation 
modes 

•	 NRC/Industry collaboration is 
needed 

7 



• • • 
Proactive Life Management of
 
Materials Degradation Issues
 

•	 Roles of utility, reactor 
designer, and NRC 

•	 Requires adequate knowledge 
of chemistry, materials, and 
mechanical aspects 

•	 Balance between degradation 
prediction and inspection 
capabilities 

8 



• • • 
~. 

Proactive Life Management·
 
of Materials Degradation
 

Issues (cont'd)
 

•	 Concept of "Proactive Materials 
Degradation Assessment" plan 
seems appropriate 

• Will review industry and NRC plans 

9
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''''', 

ACRONYMS
 

•	 EPRI - Electric Power Research 
Institute 

•	 PWR - Pressurized Water 
Reactor 

•	 RPV - Reactor Pressure Vessel
 

•	 VHP - Vessel Head Penetration
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 

•
 
WASHINGTON, D.C. 20555·0001
 

May 16, 2003 

The Honorable Nils J. Diaz
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555-0001
 

SUBJECT:	 VESSEL HEAD PENETRATION CRACKING AND REACTOR PRESSURE 
VESSEL DEGRADATION 

Dear Chairman Diaz: 

During the 502nd meeting of the Advisory Committee on Reactor Safeguards, May 8-9,2003, 
we met with representatives of the NRC staff regarding pressurized water reactor (PWR) 
vessel head penetration (VHP) cracking and reactor pressure vessel degradation. This matter 
was discussed with members of the EPRI Materials Reliability Program (MRP) at the 500th 

• 
ACRS meeting, March 6-8, 2003, and with the MRP and NRC staff during a joint Materials and 
Metallurgy and Plant Operations Subcommittee meeting, April 22-23, 2003. During our 
reviews we had the benefit of the documents referenced. 

This topic was addressed in our previous reports dated July 23,2001, and June 20,2002. 
This report expands on technical concerns raised in these previous reports. 

CONCLUSIONS AND RECOMMENDATIONS 

(1) The action plans, developed to address the recommendations of the Lessons Learned 
Task Force (LLTF), define the work needed to provide a sound technical basis for 
assessing industry'S development of a proactive life management methodology for 
materials degradation in PWR vessel head penetrations. 

(2) The LLTF action plans need to be augmented in some areas: 

(a) Cracking prediction algorithms that address pressure vessel penetrations other than 
those in the vessel head 

(b) Flaw Evaluation Guidelines for vessel head penetrations 
(c) Qualification criteria for vessel head penetration inspection techniques 
(d) Other degradation modes for high-chromium nickel-base alloys 

(3) Although we support cooperation with other organizations in collecting the required data, 

• 
the staff must analyze the data independently. 
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• 
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DISCUSSION 

The NRC issued a series of Bulletins (2001-01, 2002-01, 2002-02) and finally an Order 
(EA-03-009) in February 2003 to deal with the various materials degradation phenomena that 
have been observed in PWR VHPs. The Order mandated interim inspection requirements 
(technique, location, and frequency) that would be operative until revised inspection 
requirements could be defined in 10 CFR 50.55a. These actions were based on engineering 
judgment informed by available data. 

The EPRI MRP is developing a proactive life management methodology for the various 
degradation modes. The program involves: (a) identification of potential degradation modes, 
(b) development of inspection techniques, (c) specification of inspection intervals, and (d) a 
safety assessment. The NRC needs to develop the capability to evaluate this methodology. 
The LLTF action plans lay the groundwork for such a capability in the areas of stress corrosion 
cracking, boric acid corrosion, barrier integrity, and inspection. 

There are several technical challenges that are not fully addressed in the current LLTF action 
plans. 

The metric "Effective Degradation Years" used by the industry and NRC for prioritizing 

• 
inspections of VHPs is based solely on operating temperature and time. As we have pointed 
out in previous reports, the prioritization algorithm is incomplete because it does not take into 
account stress and material parameters. However, this algorithm is adequate for prioritizing 
VHP inspections for the near future because the material and stress conditions in this 
particular configuration seem sufficiently similar. 

Different prioritization algorithms will be needed for other penetrations (such as the pressure 
vessel bottom head or pressurizer) where markedly different residual stress profiles are 
expected. Given the potential cracking event in the bottom head at South Texas Project Unit 
1, prioritization algorithms for these other penetrations should be developed now. 

Management of boric acid corrosion of low-alloy steel in the VHP subassembly using the 
inspection schedule required by the Order should be adequate to detect the cracking which is 
the precursor to the boric acid corrosion. However, it remains a concem that corrosion rates 
on the order of one inch per year in the low-alloy steel at Davis-Besse were unpredicted. This 
lack of prediction capability could be of concem if the inspection methodology failed to detect a 
crack just before the crack penetrated to the annulus between the control rod drive mechanism 
(CRDM) tube and the pressure vessel. Thus, a specific objective of the LLTF action plans 
should be the development of a predictive capability for boric acid corrosion under the specific 
system conditions relevant to the VHP geometry and operating conditions. In order to 
efficiently resolve this issue, there should be adequate attention to the fundamental aspects of 
this degradation phenomenon. 

• 
The recently revised Flaw Evaluation Guidelines issued by the NRC for disposition of cracks in 
vessel head subassemblies are acceptable, but there are concems regarding the details, 
which will need to be addressed. For instance, (a) there is no guidance about the residual 
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• stress profile that is needed in the calculation of stress intensity, and (b) there is no justification 
given for the choice of the (75th percentile 50% confidence) curve fit of the crack propagation 
rate vs. stress intensity data for Alloy 600 as the crack disposition relationship (rather than the 
1195/50" curve used in the earlier guideline), and the impact this has on the uncertainty in 
predicted crack depths at the end of an inspection period. 

The industry will be changing their materials of construction for vessel head penetration to 
more ·stress corrosion resistanf alloys (Alloys 690,152, and 52). There is evidence, largely 
from abroad, that such resistance, originally seen in the laboratory, is experienced in plant 
operation. However, there are insufficient stress corrosion data to enable the NRC to analyze 
quantitatively the improvement in resistance to cracking in VHPs utilizing these new alloys. 
Until these data are available there should be no relaxation in the inspection requirements for 
new reactor vessel heads imposed by the current Order. 

The use of the Flaw Evaluation Guidelines will require determination of the size of cracks in the 
VHP subassembly as a function of the crack location and orientation. It is not clear from the 
industry presentations at the subcommittee meeting that the various inspection techniques can 
provide adequate crack sizing capability (i.e., resolution, repeatability, probability of detection). 
The LLTF action plans objectives state that revised inspection guidelines will be developed 
following examination of VHP inspection results and evaluation of current methodologies for 
determining leakage probability, non-destructive testing, etc. This is a crucial area in the 
control of VHP head degradation. 

• The LLTF action plans do not include an assessment of other modes of degradation in the 
high-chromium nickel-base alloys such as Alloys 182 and 82, and the replacement Alloys 690, 
152, and 52. For instance, the fracture toughness of these alloys can be lowered under 
specific conditions of temperature and exposure, and this known phenomenon might be of 
significance during cooling accident situations and in the definition of flaw acceptance criteria. 
Furthermore, the weld alloys, such as Alloy 52, have a known propensity to crack during 
welding fabrication. The NRC should be in a position to analyze these scenarios. 

As in many of the nuclear-related fields, there has been an attrition over the past decade in the 
experimental and analytical capabilities needed to resolve the above challenges in a timely 
manner. Thus, it is appropriate that industry and NRC have cooperative programs to collect 
data. It is important to emphasize that the NRC must develop and retain its own independent 
analytical capability. 

Dr. William J. Shack did not participate in the deliberations on this matter. 

Additional comments by ACRS members Dana A. Powers and Thomas S. Kress are presented 
below. 

Sincerely, 

.'1~ .It~ 

• 
Mario V. Bonaca 
Chairman 
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Additional Comments by ACRS Members Dana A. Powers and Thomas S. Kress•	 
4 

Our colleagues have noted in this report that the assurance of the integrity of pressure 
boundaries in nuclear power plants will rely on inspection methods for the foreseeable future. 
Current technologies for inspection of reactor pressure boundaries have very limited 
capabilities. Though we do not at all impugn the efforts by EPRI and commercial firms to 
optimize these technologies, the truth is that these methods are cumbersome to apply, have 
low probabilities of detecting flaws and cracks, do not provide adequate characterizations of 
the sizes and orientations of cracks and flaws, and do not provide indications of the rates of 
crack growth. There are great needs for innovations in technologies for more convenient 
inspection of pressure boundaries, higher probabilities of detection, better characterization of 
flaws and cracks and indications of crack growth. These needs for better technology extend 
beyond the nuclear community into many if not most industrial areas. The NRC should join 
with others to solicit and stimulate the Govemment and the private sector to innovate more 
useful methods for the inspection of metal structures. 

References: 
1.	 Letter dated April 11, 2003, from Richard Barrett, Office of Nuclear Reactor Regulation, 

NRC, to Alex Marion, Nuclear Energy Institute, Subject: Flaw Evaluation Guidelines. 
2.	 U.S. Nuclear RegUlatory Commission, SUbject: Davis-Besse Reactor Vessel Head 

Degradation Lessons-Leamed Task Force Report, September 30, 2002. 

• 
3. U.S. Nuclear Regulatory Commission Bulletin 2001-01, "Circumferential Cracking of 

Reactor Pressure Vessel Head Penetration Nozzles," August 3,2001. 
4.	 U.S. Nuclear Regulatory Commission Bulletin 2002-01, "Reactor Pressure Vessel Head 

Degradation and Reactor Coolant Pressure Boundary Integrity," March 18,2002. 
5.	 U.S. Nuclear Regulatory Commission Bulletin 2002-02, "Reactor Pressure Vessel Head 

and Vessel Head Penetration Nozzle Inspection Program," August 9, 2002. 
6.	 U.S. Nuclear Regulatory Commission Order EA-03-009, "Issuance of Order Establishing 

Interim Inspection Requirements for Reactor Pressure Vessel Heads at Pressurized Water 
Reactors," February 11, 2003. 
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ACRSR-2001 

June 20, 2002 

The Honorable Richard A. Meserve
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555-0001
 

SUBJECT: VESSEL HEAD PENETRATIONS AND VESSEL HEAD DEGRADATION 

Dear Chairman Meserve: 

During the 493rd meeting of the Advisory Committee on Reactor Safeguards, June 6-8, 2002, 
we heard presentations by and held discussions with representatives of the Electric Power 
Research Institute Materials Reliability Program (EPRI/MRP), First Energy Nuclear Operating 
Company (FENOC), and the NRC staff regarding cracking and leaking observed in pressurized 
water reactor (PWR) Alloy 600 reactor pressure vessel (RPV) head penetrations, including 

• 
control rod drive mechanism (CRDM) nozzles, and the degradation observed at Davis-Besse 
Nuclear Power Station. This matter was also discussed during a meeting of the Materials and 
Metallurgy and the Plant Operations Subcommittees on June 5, 2002. During our reviews, we 
had the benefit of the documents referenced. 

This report addresses technical issues associated with vessel head penetrations (VHP) 
cracking and degradation. We have excluded here issues of safety culture and the adequacy 
of the Reactor Oversight Process, which the Davis-Besse incident raises. 

CONCLUSIONS AND RECOMMENDATIONS 

1.	 The draft "Vessel Head Penetration Nozzle Cracking Action Plan," developed by the 
Office of Nuclear Reactor Regulation (NRR) is sufficiently comprehensive to allow the 
short- and long-term management of cracking issues associated with Alloy 600. 

2.	 The approach proposed by industry to manage cracking incidents in VHP assemblies 
through the use of various inspection methods is reasonable in principle, and is in line 
with NRC's goal to move toward risk-informed regulation. Prior to issuance of another 
generic communication, certain questions regarding the specific inspection techniques 
and frequencies, now the subject of ongoing discussions between the staff and industry, 
should be resolved. 

3.	 We agree with the staff's conclusion that there are no plants with conditions similar to 
those that led to the degradation at Davis-Besse. This conclusion is based on the initial 

• 
responses to Bulletin 2002-01, "Reactor Pressure Vessel Head Degradation and 
Reactor Coolant Pressure Boundary Integrity," dated March 18,2002, and on 
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interactions with licensees, resident inspectors, regional staff, and other information 
provided to the staff. •	 
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4.	 In order to define the inspection frequencies, corrosion rates in low-alloy steel adjacent 
to vessel head penetrations should be determined. 

Background 

Presentations on cracking in VHP assemblies were made by the staff and industry at 
subcommittee and full Committee meetings in July and November 2001 , and again in April 
2002 on the low-alloy steel corrosion observed at Davis Besse in April 2002. Following the 
meeting in July 2001 , we issued a letter supporting the issuance of Bulletin 2001-01, 
"Circumferential Cracking of Reactor Pressure Vessel Head Penetration Nozzles." That letter 
included several technical questions associated with, for instance, the adequacy and 
qualification of visual inspection processes and the qualification of stress corrosion data bases 
that would be used to define inspection periodicities. In June 2002, presentations were made 
by the staff and industry on data relevant to these issues. 

Discussion 

The staff has developed a draft VHP Nozzles Cracking Action Plan, which addresses short- and 
long-term regulatory issues. The short-term actions relate, for example, to reviewing the 

• 
responses to Bulletin 2001-01, addressing policy matters related to management of cracking 
through continued inspections for leakage, and dealing with plant-specific issues. The long
term actions relate to the criteria and regulatory tools for nozzle inspection requirements and 
considerable efforts to develop the technical basis to support the regulatory approach for 
managing this issue. This approach includes flaw evaluation criteria, crack growth rate 
evaluations, nondestructive examination, probabilistic fracture mechanics, and risk assessment. 
The MRP is performing a considerable amount of complementary work and engaging in a 
healthy communication with the staff. 

A persistent question raised in all of the ACRS meetings relates to the completeness of 
cracking prediction methods, which must account for the combined effects of materials, 
environment, and stress parameters on crack initiation and propagation. All of these effects are 
being addressed in the draft NRR action plan and the ongoing MRP Alloy 600 project. Thus, 
the effect of environment (primarily temperature), stress (intensity), and the range of material 
conditions are accounted for in deriving the probabilistic fracture mechanics basis for defining 
inspection frequencies. There is, however, another method, based on time and temperature, 
that was used by the staff and industry in 2001 and 2002 to rank various plants for inspection 
prioritization. If this method continues to be used as a management tool, then it should be 
upgraded to cover not only operating time and temperature, but also material effects. These 
more complete algorithms have been used in France to manage CRDM cracking. 

The draft action plan focuses on the evaluation of the cracking kinetics of Alloys 600 and 182, 
the materials currently used in the construction of the VHP assemblies. This focus is 
appropriate for managing the current problem. However, it is foreseen that many plants will 

• 
choose to replace their pressure vessel heads with new heads equipped with VHP assemblies 
using Alloys 690 and 152. These alloys have performed well in laboratory tests, replacement 
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steam generators tubes, and VHP assemblies in France. However, there is an insufficient 
information base on Alloys 690 and 152 to achieve the same technical management objectives 
set forth in the current action plan for Alloys 600 and 182. Thus, it would be appropriate for the 
industry to initiate programs that will quantify improvements in stress corrosion resistance in 
VHP assemblies and determine the impact that this has on inspection methods and frequencies 
for Alloys 690 and 152. 

The industry's proposed inspection plan for VHP assemblies indicates a choice of inspection 
techniques and frequencies of inspection for specific plants based on the impact of cracking on 
the risk of rod ejection. This plan has a sound technical foundation, and is consistent with the 
staff's objective of managing cracking incidents through adequate and timely inspection and 
with a sound risk-informed basis. However, the current focus of the industry's plan is limited to 
circumferential cracking, whereas, in addition to circumferential cracking, the staff's concern is 
throughwall cracking and RPV head material degradation. The industry's proposal is the 
subject of intensive discussions. Topics of discussion include inspection techniques (visual 
versus 100% volumetric), frequency of inspections, code requirements concerning leakage and 
depth of crack, and maintenance of the defense-in-depth principle. 

Based on the initial responses to Bulletin 2002-01, the staff concluded that there are no plants 
with conditions similar to those that led to the degradation at Davis-Besse. This conclusion was 
based on visual inspections of the RPV head for boric acid deposits, interactions with licensees, 
resident inspectors, regional staff, and other information provided to the staff. It was agreed 
among staff and industry, however, that this inspection technique, though adequate for 
detecting gross degradation, is not capable of sizing any pressure vessel corrosion. Thus, 
there is a need to develop an inspection strategy (Le., inspection technique and frequency) that 
is appropriate for this type of corrosion degradation and then factor it into the current proposed 
industry inspection plan which is centered on the CRDM cracking. Part of this upgraded 
inspection strategy must be based upon the kinetics of low-alloy steel corrosion in the annulus 
between the CRDM tube and the pressure vessel head. Several scenarios have been 
hypothesized that could lead to high corrosion rates with limiting conjoint criteria that would 
suggest that high corrosion rates in this location (circa 1 inch/year) would not be observed 
frequently. The plant design and operating conditions that control corrosion in this location is 
not now known. Therefore, there is an urgent need to confirm these hypotheses experimentally. 

The staff and industry are working to resolve these problems, and we would like to be kept 
informed as the work progresses. 

Dr. William J. Shack did not participate in the Committee's deliberations regarding this matter. 

Sincerely, 

IRAJ 

George E. Apostolakis 
Chairman 
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July 23, 2001 

The Honorable Richard A. Meserve 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

SUBJECT: CIRCUMFERENTIAL CRACKING OF PWR VESSEL HEAD PENETRATIONS 

Dear Chairman Meserve: 

During the 484th meeting of the Advisory Committee on Reactor Safeguards, July 11-13, 2001, 
we heard presentations by and held discussions with representatives of the NRC staff and the 
Electric Power Research Institute (EPRI) Materials Reliability Program regarding industry and 
staff actions relative to cracking and leaking observed in pressurized water reactor (PWR) Alloy 
600 reactor vessel head penetrations, including control rod drive mechanism (CRDM) nozzles. 
This matter was also discussed during a July 10, 2001, meeting of the Materials and Metallurgy 
and the Plant Operations Subcommittees. During our reviews, we had the benefit of the 
documents referenced. 

Conclusions and Recommendations 

1.	 The decision to issue a bulletin addressing the recent incidents of circumferential 
cracking of CRDM nozzles in U.S. PWRs is timely and appropriate. 

2.	 The staff should urgently address technical issues associated with risk assessment, the 
effectiveness of inspection techniques, and the completeness of damage accumulation 
prediction. 

Discussion 

Cracks were recently detected during inspections of CRDM nozzles at Oconee Units 1, 2, and 3 
and Arkansas Nuclear One (ANO) Unit 1. Preliminary risk assessment indicates that the 
issuance of a bulletin is appropriate to request operational information from the licensees as 
soon as possible. 

The staff's in-depth analysis has raised a number of technical concerns. Although plans are in 
place to resolve them, the following concerns are of particular importance: 

•
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Risk Assessment 

The risk assessment activities should be expanded to include rod ejection with 
coincident small-break loss of coolant accident and potential damage to adjacent 
control rods. 

Prioritization of Inspection Schedules 

Inspection schedule prioritization during the upcoming refueling outages will be 
based on an analysis of the susceptibility of cracking of CRDM nozzles in 
different plants. This approach relies on the assumption that susceptibility is 
determined by time of service and vessel head temperature. This has led to the 
grouping of each PWR into one of four "bins." The 14 reactors in the two highest 
susceptibility bins should receive highest priority in inspections of all CRDM 
nozzles in 2001. Although this approach is reasonable from a technical 
standpoint at present. its accuracy will become apparent as inspections proceed. 
It is prudent to consider potential modifications to this methodology including the 
following: 

(a)	 The cracking susceptibility will depend on other conjoint plant-specific 
factors that can affect cracking and that are not considered explicitly in 
the current susceptibility algorithm. which addresses only vessel head 
temperature and operating time. These further factors include residual 
stress. material composition. heat treatment, welding practices. and local 
chemical environment. 

(b)	 As more information on the cracking of CRDM nozzles accumulates from 
the upcoming U.S. inspections and from past observations overseas. the 
basis for a risk-informed methodology may be formUlated. 

The staff should be prepared to modify any proposed inspection program and 
timing depending on the results of inspections of the first group of plants (Le., 
Fall 2001). These early inspection results may show that it is imperative to 
inspect the vessel heads of the remaining pressurized water reactors promptly. 
On the other hand, they may show that it is appropriate to delay the inspections 
of the remaining plants to allow improvements in diagnostic capabilities. 

Inspection Methods 

The current visual inspection process. which relies on detecting boron crystals at 
the top of the annulus. indicates the possible presence of circumferential cracks 
at the base of the annulus, but gives no information on the size and/or 
orientation of these cracks in the Alloy 600 material. In addition. the absence of 
visible boron crystals does not give complete assurance that a concentrated 
chemical environment at the annulus does not exist, resulting in the rapid growth 
of a circumferential crack. This concern could be addressed during the fall 
outage by a full volumetric inspection of all CRDM nozzles (Le.• including those 
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• with no boron crystals) at Oconee Units 1, 2, and 3, and ANO Unit 1. Volumetric 
inspections by a qualified process in such cases makes abundant sense. 
Assessment of the inspection methods used to detect and size cracks in CRDM 
nozzles and nozzle welds is necessary, especially for the circumferential cracks 
initiating at the base of the annulus between the CRDM nozzles and the 
pressure vessel head. 

• Inspection Periodicity 

The inspection intervals once cracks are detected depend on knowledge of crack 
propagation rates as a function of the local material, environmental, and stress 
conditions. There are data for Alloy 600 cracking as a function of stress intensity 
and the temperature of the PWR primary coolant. Also, there are limited data 
relevant to the axial cracking in the Inconel 182 J·weld connecting the CRDM 
nozzle to the vessel head. The quality of these data is being evaluated by 
separate expert committees convened by industry and the staff. There is no 
similar data set relevant to the circumferential cracks that initiate in and adjacent 
to the J-weld and that present the greatest potential structural integrity concern. 
The reason for this lack of cracking data is that the local environment in the 
annulus between the pressure vessel and the CRDM nozzle is not known with 
sufficient certainty. This problem is also being addressed by the staff. 

Consideration of the above issues in conjunction with the issuance of the bulletin should ensure 
that this matter is satisfactorily addressed for the short term. The Committee wishes to be 
updated once the licensee responses to the bulletin are evaluated. 

A crucial issue confronted in the proposed bulletin is the urgency of inspections of vessel head 
penetrations, especially for plants thought to be less susceptible to CRDM stress corrosion 
cracking. Risk would be the metric best suited for determining the urgency. Unfortunately, 
neither the NRC's phenomenological capabilities, such as the ability to predict time-dependent 
stress corrosion cracking, nor the NRC's risk assessment capabilities are sufficiently developed 
at this time to provide defensible bases for decisions on the urgency of vessel head inspections. 
Sustained research to better the agency's integrated capabilities in probabilistic fracture 
mechanics and risk assessment will be needed to assist NRC in confronting future issues of 
reactor coolant system degradation. 

Dr. William J. Shack did not participate in the Committee's deliberations regarding this matter. 

r:' Sincerely, 

~6. -
George E. Apostolakis 
Chairman 

•
 



References: 
1.	 Letter dated June 29, 2001, from A. Marion, Nuclear Energy Institute, to Brian W. • 

4 

Sheron, Office of Nuclear Reactor Regulation, NRC, Subject: Response to June 22, 
2001, letter from Dr. Brian Sheron (NRC) to Mr. Alex Marion (NEI) transmitting NRC 
staff questions on EPRI Interim Report TP-1 001491, Part 2 (Proprietary). 

2.	 U. S. Nuclear Regulatory Commission Proposed Bulletin 2001-XX, "Circumferential 
Cracking of Reactor Pressure Vessel Head Penetration Nozzles," dated June 25, 2001. 

3.	 Memorandum dated June 21, 2001, from C. E. Carpenter, Office of Nuclear Reactor 
Regulation, NRC, to W. Bateman, Office of Nuclear Reactor Regulation, NRC, Subject: 
Summary of June 7, 2001, Meeting with the EPRI Materials Reliability Program on 
Generic Activities Related to CRDM Cracking. 

4.	 U. S. Nuclear Regulatory Commission Information Notice 2001-05: "Through
Wall Circumferential Cracking of Reactor Pressure Vessel Head Control Rod 
Drive Mechanism Penetration Nozzles at Oconee Nuclear Station, Unit 3," 
dated April 30, 2001. 

5.	 Electric Power Research Institute, TP-1001491, Part 2, "PWR Materials 
Reliability Program, Interim Alloy 600 Safety Assessments for US PWR Plants 
(MRP-44)," Interim Report, May 2001. 

6.	 Letter dated April 17, 2001, from Brian W. Sheron, Office of Nuclear Reactor 
Regulation, NRC, to Alex Marion, Nuclear Energy Institute, Subject: Issues to be 
Addressed in a Generic Justification for Continued Operation of PWRs. 

•
 
7. U. S. Nuclear Regulatory Commission, NUREG/CR-6245, "Assessment of
 

Pressurized Water Reactor Control Rod Drive Mechanism Nozzle Cracking,"
 
October 1994.
 

8.	 Letter dated June 1, 2001, from Alex Marion, Nuclear Energy Institute, to 
Brian Sheron, Office of Nuclear Reactor Regulation, NRC, regarding NRC's 
Assessment of Topical Report MRP-44 - Summary of NRC/NEI Telecon of 
May 30, 2001. 

9.	 Letter dated May 18, 2001, from Alexander Marion, Nuclear Energy Institute, 
to Brian Sheron, Office of Nuclear Reactor Regulation, NRC, Subject: PWR 
Reactor Pressure Vessel Head Penetrations, dated, May 18, 2001. 

10.	 Letter dated December 11, 1998, from David Modeen, Nuclear Energy 
Institute, Subject: Responses to NRC Requests for Additional Information on 
Generic Letter 97-01. 

11.	 U. S. Nuclear Regulatory Commission Generic Letter 97-01, Degradation of 
Control Rod Drive Mechanism Nozzle and Other Vessel Closure Head 
Penetrations, dated April 1, 1997. 

12.	 Letter dated November 19,1993, from William Russell, Office of Nuclear 
Reactor Regulation, NRC, to W. Rasin, Nuclear Utility Management and 
Resources Council (now NEI), transmitting the Safety Evaluation for Potential 
Reactor Vessel Head Adaptor Tube Cracking. 

13.	 Generic Letter 88-05, Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants, March 1998. 

•
 



f " 

• 

• 

..-.. .c 
m 
1

~ e» en
> en 
o ~ 
~ e ..-..a. 
u 
ea 
e»a:: 

~ 
U 
ea 
.c 
tn 

E 
ea 
l-

I

~ 

• 



• • • 
"" .. 

ROP Improvements Over
 
SALP
 

• Performance based and risk
 
informed
 

• Trivial issues eliminated 

• More objective and systematic 

• Easier public understanding 

• Better management tool 

• Stakeholder support 
2 
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ACRS Letters 

• March 15, 2000 

• October 12, 2001 

• February 13, 2002 

• March 13, 2003 
3
 



• • • 
Is the ROP effective?
 

•	 Yes. Provides more objective 
assessment; accepted by 
stakeholders; excellent public 
outreach 

•	 No. Insufficient emphasis on cross
cutting issues; disproportionate 
assessment of performance between 
cornerstones 

4 
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Remaining ACRS Issues
 

•	 Risk arguments for PI thresholds are 
incorrect 

•	 PI thresholds (colors) should be 
performance based, not risk based 

•	 Pis are needed for cross-cutting 
issues 

•	 Parity in the Action Matrix betvveen 
Pis and SDP results needs 
improvement 

5
 



• • • 
ACRONYMS
 

•	 PI - Performance Indicators 

•	 ROP - Reactor Oversight 
Process 

•	 SALP - Systematic Assessment 
of Licensee Performance 

•	 SDP -Significance 
Determination Process 
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•	 
WASHINGTON, D.C. 20555·0001 

March 13, 2003 

The Honorable Richard A. Meserve
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, DC 20555-0001
 

SUBJECT: REACTOR OVERSIGHT PROCESS 

Dear Chairman Meserve: 

The Advisory Committee on Reactor Safeguards (ACRS) and its Plant Operations 
Subcommittee have had a number of interactions with the U.S. Nuclear Regulatory 
Commission (NRC) staff on the Reactor Oversight Process (ROP). In reports dated October 
12, 2001, and February 13, 2002, the ACRS raised several issues that included: 

•	 the appropriateness of the threshold values for the yellow-red performance 
indicator (PI) levels, and 

• • inconsistencies between the performance assessment and the significance 
determination process (SOP). 

The ACRS met with the staff at its 500'" meeting on March 6, 2003, to discuss these issues. 
At the conclusion of this meeting, it was evident that there are still significant disagreements 
between the staff and the Committee. This report, then, is intended to clarify the ACRS views 
on this matter and to serve as a basis for further discussion. 

The ACRS views on the ROP are as follows: 

1.	 The purpose of the ROP is to assess safety performance so that the agency can take 
appropriate action. 

2.	 The ROP is risk-informed because it focuses on performance areas and indicators that 
affect safety. 

3.	 It is incorrect to base thresholds for Pis on risk metrics such as ~CDF (changes in core 
damage frequency) and ~LERF (changes in large, early release frequency). 

4.	 The thresholds separating all the performance levels (colors) should be performance
based and determined by expert judgement similar to the selection of the current 
green/white thresholds. 

• 
5. The principal role for the SOP is to assign risk characterization to inspection findings 

not to be an evaluation of performance. 
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6.	 Pis are needed for the cross-cutting issues and their development should be pursued 
by the staff. 

7.	 The Action Matrix should reflect the complementary results of the pertormance 
assessment and the SDP. 

8.	 Lack of parity among thresholds may result in suboptimal allocation of NRC and 
licensee resources. 

DISCUSSION 

Our view is that the purpose of the ROP is to assess changes in pertormance, not changes in 
risk. We believe that the ROP is risk-informed because it focuses attention on pertormance 
areas that are known to be cornerstones of safety. As we have noted previously, however, it is 
misleading to assess the importance of changes even in a risk-informed PI in terms of ~CDF. 

Clearly, degraded pertormance can translate into an increase in the risk posed by a given 
plant. However, a realistic estimate of ~CDF cannot be determined from changes in a single 
isolated parameter with the assumption that all other factors that can affect CDF remain 
constant. Thus, the selection of thresholds based on ~CDF, as was done for the unumber-of
scrams" PI, is misleading with respect to indicating the extent of degraded pertormance. Our 
view is that such thresholds should be selected on a pertormance basis and chosen through 

•
 
expert judgment and not be based on such risk considerations.
 

The SDP process should continue to evaluate the risk significance of events and findings. 
This information complements the pertormance assessment findings from the Pis. The two 
sets of information are complementary, and it is appropriate that both be addressed in the 
Action Matrix. 

We continue to doubt the validity of the assumption that degraded pertormance in the cross
cutting areas will be revealed by the current Pis and inspections. Efforts to develop new Pis 
should be focused on licensees' corrective action programs, human pertormance, and safety 
conscious work environment. 

The staff and the Committee agree that the significance of the thresholds for the various Pis 
should be examined. In addition to improving the coherence of the Action Matrix, parity in 
significance will yield another benefit. NRC and licensee resources are naturally biased toward 
pertormance areas that are rated other than green. If the thresholds are chosen 
inappropriately, then resources may be misallocated. 

Sincerely, 

t1~ ./,~ 
Mario V. Sonaca 
Chairman 

•
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NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
WASHINGTON, D.C. 20555-0001 

•	 February 13, 2002 

Dr. William D. Travers
 
Executive Director for Operations
 
U.S. Nuclear Regulatory Commission
 
Washington, D.C. 20555-0001
 

SUBJECT: THE REVISED REACTOR OVERSIGHT PROCESS 

Dear Dr. Travers: 

Your letter of January 10, 2002, provided the staff's responses and planned actions related to 
the report from the Advisory Committee on Reactor Safeguards (ACRS) dated October 12, 
2001.	 In that report, we provided the results of our review of the revised Reactor Oversight 
Process (ROP). In general, we concur with the staff's responses to our concerns. However, 
we continue to believe that some of the threshold values for risk-based performance indicators 
(Pis) are not meaningful. It is important that the thresholds adequately reflect the levels at 

• 
which NRC will take action and the urgency with which this action will be taken. Some of the 
current thresholds do not do this. Also, further discussion is needed regarding the assessment 
of concurrent findings. Finally, as requested in the SRM dated December 20, 2001, we need to 
discuss performance deficiencies and apparent conflicts and discrepancies between elements 
of the ROP which are risk-informed (e.g., significance determination process) and those that 
are performance-based (e.g., Pis). 

We look forward to working with the staff to assist in further development of the ROP. 

Sincerely,

Gz,- 6. ¥..t~l-==-
George E. Apostolakis 
Chairman 

References: 
1.	 Letter dated January 10, 2002, from William D. Travers, Executive Director for 

Operations, NRC, to George E. Apostolakis, Chairman, ACRS, SUbject: The Revised 
Reactor Oversight Process. 

2.	 Letter dated October 12, 2001, from George E. Apostolakis, Chairman, ACRS, to 
Richard A. Meserve, Chairman, NRC, Subject: The Revised Reactor Oversight Process. 
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UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
WASHINGTON, D.C. 20555·0001
 

October 12, 2001 

The Honorable Richard A. Meserve 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

SUB..lECT: THE REVISED REACTOR OVERSIGHT PROCESS 

Dear Chairman Meserve: 

During our 485lh meeting on September 5-7,2001, the Advisory Committee on Reactor 
Safeguards met with representatives of the NRC staff to discuss the revised Reactor Oversight 
Process (ROP). We continued our deliberations during our 486lh meeting on October 4-6, 
2001. This matter was also discussed during meetings of the ACRS Plant Operations 
Subcommittee on December 6, 2000, May 9, 2001, and JUly 9, 2001. In addition, the ACRS 
Subcommittees on Plant Operations and Fire Protection held meetings with licensees on 
June 13, 2000, and June 27,2001, and held meetings with Regions III and IV on June 14, 
2000, and June 28, 2001, respectively. During our review, we had the benefit of the 
documents referenced. 

BACKGROUND 

The ROP utilizes the results of performance indicators (Pis) and baseline inspection findings to 
determine the appropriate regUlatory action to be taken in response to a licensee's 
performance. The escalation of the regulatory responses is specified in the action matrix, 
which the staff developed as part of the ROP. This ROP has been in effect for nearly all 
licensees for about one year. The staff has conducted an assessment of the state of the ROP 
and recognizes that it is still a process in development. 

The ACRS has previously commented on various aspects of the ROP and provided 
recommendations to the staff regarding potential process improvements. We remain convinced 
that the ROP is more objective and understandable than the former oversight process and 
represents a significant improvement. This report discusses some specific questions that the 
Commission raised to the ACRS, and offers some additional thoughts on potential 
improvements in the ROP. 

In the Staff Requirements Memorandum dated AprilS, 2000, the Commission requested the 
ACRS to: 

(1 ) Review the use of PIs in the ROP to ensure that the Pis provide meaningful insight into 
aspects of plant operation that are important to safety. 
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(2)	 Review the initial implementation of the significance determination processes (SOPs), 
and assess the technical adequacy of the SOP to contribute to the Rap. 

The current Pis do provide meaningful insight into plant performance. However, there is a need 
to redefine the thresholds for some of the PIs to provide better input to the Rap. In particular, 
the numerical values for the white/yellow and yellow/red thresholds for the initiating event and 
mitigation system Pis are not useful and should be revised. The color bands for the Pis and 
SOPs associated with all the cornerstones have similar implications with respect to agency 
action and, therefore, the thresholds should be commensurate with their respective safety 
significance. 

The most immediate and pressing need for the Rap is to improve the SOP tools. Some SOPs 
are incomplete and, in cases such as fire protection, overly subjective. The technical adequacy 
of the risk-based SOPs depends on the availability and quality of a relevant probabilistic risk 
assessment (PRA). Thus, the SOP for at-power situations provides meaningful risk 
information. For routine findings that are predominantly of very low, low, and moderate safety 
significance, the process is probably adequate. The threshold values for the risk-based SOPs 
are appropriate. 

We continue to believe that a documented review of the SOP worksheets and SPAR models 
(as well as the underlying SAPHIRE computer code) is essential to public confidence in the 
Rap. 

An SOP based on low-power and shutdown PRAs or other shutdown management tools is 
needed to characterize findings during these modes of operation. In addition, the fire protection 
SOP involves very qualitative inputs to a quantification process of uncertain pedigree. This 
SOP is probably useful for its intended purpose, however, it may be hard to defend and justify 
to the public. Even though this SOP calculates the change in core damage frequency (COF), 
the SOP is really intended to provide an indication of the degradation of defense in depth for fire 
protection as defined in 10 CFR Part 50, Appendix A. 

Presently, concurrent performance deficiencies are assessed collectively, as applicable, to 
determine the total change in COF, but each performance deficiency is assigned a color 
individually. There may be instances in which conclusions could be altered if the results are 
considered collectively, and thus such collective results should be considered in the action 
matrix. 

DISCUSSION 

An important premise of the Rap is that there should be a graded regulatory response to 
inspection findings and PI results. Although a graded response to oversight findings is a 
desirable attribute, the inputs to the action matrix that implements this response must be 
produced in a way that justifies the resulting response. This is especially true for the right-hand 
columns of the matrix which could lead to severe regulatory responses. 
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The current ROP uses different technical bases to establish the thresholds for the Pis and 
inspection findings. In particular: 

•	 On the basis of its review of recent operating history, the staff set the green/white 
thresholds for the PIs for initiating events and mitigating systems at the 95111 percentile of 
peer performance for the given PI. By contrast, the staff based the white/yellow and 
yellow/red thresholds on an assessment of the value of a PI corresponding to increases 
in CDF of 10-5 and 10-4 per reactor year, respectively. 

•	 The staff set the PI thresholds for barriers, emergency preparedness, occupational 
radiation safety, public radiation safety, and physical protection by considering technical 
specification limits, the number of noncompliances with regulatory requirements, and 
other absolute measures. 

•	 The staff based the green/white, white/yellow, and yellow/red thresholds for SDP results 
on increases in CDF of 10-6,10-5, and 10-4 per reactor year, respectively. This is true 
for the initiating event, mitigating system, and fire protection cornerstones. The other 
SDPs do not have a PRA basis and take a deterministic and defense-in-depth approach 
to establish thresholds for safety significant issues. 

These different bases for defining the various thresholds raise questions regarding the kinds of 
information that the Pis and SDPs provide and the consistency of the meaning of the thresholds 
across the Pis and SDPs. These different thresholds are based on expert judgment that the 
degradation in performance associated with each color band is appropriately linked to a 
corresponding regulatory response1

• 

It is from this viewpoint that we believe it is necessary to reconsider the definitions of the 
white/yellow and yellow/red thresholds for initiating events and mitigating systems, which as we 
noted above were based on an attempt to assess the value of a PI corresponding to increases 
in CDF. 

We have noted previously that it is difficult to generically assess the risk impact of changes in a 
PI. The associated changes in risk tend to depend strongly on plant-specific features. This 
approach, however, has a deeper, more intractable flaw. Specifically, it focuses on the change 
in CDF that results from changes in a single, isolated parameter assuming that all other factors 
that can affect CDF remain constant. A realistic assessment of the change in CDF cannot be 
related to the change in a single PI. Thus, in some cases, the use of this approach to select 
white/yellow and yellow/red thresholds has led to values for these thresholds that, in our 
judgment and that of many of the staff and the industry, are too high to be meaningful. 
Regulatory attention would increase at much lower levels. 

The color bands for the ROP are called "constructed scales" in decision analysis. Ensuring the consistency 
of the bands of these scales is what decision analysts commonly call "performing sanity checks," and such checks 
are among the most important steps in a decisionmaking process. In our report on the NRC Safety Research 
Program (NUREG- J635, Vol. 4), we recommended that the staff initiate a program of research to investigate how 
best to use formal decisionmaking methods in regulatory decisions. 
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• The white/yellow and yellow/red thresholds for the Pis for initiating events and mitigating 
systems should be set in terms of an expert judgment of what values should in fact trigger the 
regUlatory response associated with the threshold. Although general considerations for the 
selection of thresholds for PIs and SOPs are discussed in SECY-99-007, the expert jUdgment 
process that the staff used to develop the initial values for the thresholds for the non risk-based 
Pis and SOPs and the corresponding equivalency of the combination of findings in the action 
matrix have not been well documented. The NRC has been a pioneer in the use of scrutable 
expert jUdgment processes, and it is unfortunate that the use of expert judgment in a process 
as central to the NRC's mission as the ROP lacks the traceability of other NRC uses of expert 
judgment. Formal decision analysis could be helpful in making the selection of thresholds and 
the action matrix more objective and scrutable. 

• 

In assessing the need to revise the current Pis and develop new Pis, we believe that the staff 
responsible for the ROP should consider the work being done in other parts of the agency. For 
example, the review of operating experience for the reactor core isolation cooling (RCIC) 
system for BWRs (NUREG/CR-5500, Vol. 7) shows that the dominant failure modes involve 
system failures while running and human failures to recover the system (Le., failures that are 
not part of the unavailability calculations that the ROP reqUires). In analyZing the operating 
experience, the analysts distinguished between two contexts of RCIC system operation: (1) 
short-term missions (less than 15 minutes), in which the system must inject water into the 
reactor vessel following a scram with feedwater available and the main isolation valves open, 
and (2) long-term missions, in which the system must inject water into the reactor vessel 
following a scram with feedwater unavailable and/or the reactor vessel isolated. The average 
system unreliability in these two contexts differs by a factor of 2. The ROP green/white 
threshold for RCtC system unavailability is 0.04 and makes no distinction between the two 
contexts identified in the study driven by operating experience. Since unreliability is a metric 
that includes all potential failure modes, it should be included in the Pis. 

We continue to believe that it is important that there be consistency in the definition of terms 
like "unavailability" which are used in the Pis. Inconsistencies in technical terms that the 
agency uses in several major activitie.s make comparisons and communication, both internally 
and externally, difficult. 

The ROP is an evolving process. The staff has done an excellent job establishing the basic 
framework in a relatively short period of time considering the scope of this project. We look 
forward to continued interactions with the staff on this very important matter. 

Additional comments by ACRS Members George E. Apostolakis, Thomas S. Kress, and 
Steven L. Rosen are presented below. 

C;;;;:,ei7. -
George E. Apostolakis 
Chairman 

•
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ADDITIONAL COMMENTS BY ACRS MEMBERS 
GEORGE E. APOSTOLAKIS, THOMAS S. KRESS, AND STEPHEN ROSEN 

We agree with the recommendations and comments of our colleagues. The intent of our 
comments is to elaborate on the expert judgment process. 

In any decisionmaking situation, the most important requirement is that the decisionmaker's 
judgments be consistent. This is particularly important for the ROP because the bases for the 
inputs to the action matrix are different. 

One of the columns of the action matrix treats two white inputs and one yellow input (for one 
degraded cornerstone) as being equivalent. This means that the staff's judgment is that two 
white inputs signify a certain degradation in performance which is about the same as that 
corresponding to one yellow finding in the sense that the resulting regulatory response should 
be the same. For consistency in defining these color bands, one would have to address 
questions such as the following: 

•	 Does the yellow band for the initiating event PI indicate a degradation in performance 
that is similar to that indicated by the yellow band for a mitigating system PI? 

•	 Is the yellow band of a PI twice as important as its white band? 

• 
• Is a yellow finding from an SOP of equal significance as a finding that a PI is in its yellow 

band? 

We appreciate that jUdgments such as "of equal significance" and "twice as important" are 
subjective. Our argument is that attempting to answer questions such as these removes a 
good deal of the subjectivity and, in fact, will be very helpful when the thresholds are 
determined. This argument acquires additional significance in the present case in which the 
action matrix does not represent the judgments of a single individual but those of the agency. 
In other words, communication among the experts who make these judgments would be 
enhanced. 

•
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Dear Chairman Meserve: 

SUB..lECT: REVISED REACTOR OVERSIGHT PROCESS 

During the 469lh and 470lh meetings of the Advisory Committee on Reactor Safeguards, 
February 3-5 and March 1-4, 2000, we discussed technical aspects of the revised reactor 
oversight process, including the technical adequacy of current and proposed performance 
indicators (Pis) and the significance determination process (SOP). 

• 
This report responds to the Commission request in the December 17,1999 Staff Requirements 
Memorandum, that the ACRS evaluate the extent to which the Pis, collectively, provide 
meaningful insights into those areas of plant operations that are most important to safety. Our 
Subcommittee on Plant Operations met on January 20,2000, to discuss these matters. We 
also had the benefit of the documents referenced. 

Conclusions and Recommendations 

1.	 The Revised Reactor Oversight Process (RROP) makes NRC assessments and actions 
more objective, predictable, and understandable to both the public and industry. 

2.	 Although the RROP is a work in progress, it is ready for initial implementation at all 
power reactors. Further adjustments in the process may be needed as more experience 
is gained with a larger base of plants. Because changes are expected after the initial 
implementation, staff should look for methods to implement the process in ways that it 
can be easily changed. 

3.	 The choices of the Pis and the associated thresholds remain controversial. Alternative 
views of ACRS members regarding the choice of thresholds are offered in the 
discussion. 

4.	 The SOP is incomplete. Further development of this process and the analytical tools it 
uses is required for full implementation. 

5.	 Additional Pis will be needed for full and effective implementation of the RROP. In 

• 
particular, Pis are needed to characterize the licensee's problem identification and 
corrective action program (CAP), human performance, safety culture, and low-power 
and shutdown operations. 
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Discussion 

. The RROP pilot program was completed in November 1999 and lessons learned have resulted 
in changes that have improved the process prior to its initial implementation at all power 
reactors. The process is intended to ensure that plants continue to perform at an acceptable 
level and to provide early warning of adverse trends. 

We recognize that the RROP is a work in progress and that certain aspects could not be fully 
exercised and evaluated during the 6-month pilot program. We agree that the overall process, 
the concept of the cornerstones, and the associated framework are sound. The new process 
will make NRC assessments more objective, predictable, and understandable to both the public 
and industry and should be approved for initial implementation at all plants. The staff has 
stated that continued development and implementation of the process will not adversely affect 
initial implementation. The staff plans to assess the effectiveness of the entire process after 
the first year of initial implementation. 

The staff has selected a set of Pis to be used as part of the RROP, which is intended to be risk 
informed and performance based. The Pis are defined in the expectation that they are 
correlated with risk, even though in some cases the implied correlation cannot be explicitly 
defined or quantified. Without such an explicit connection to risk, it is difficult to determine 
which and how many Pis are sufficient or to deterrnine quantitative threshold values. An added 
practical constraint to the selection of a set of Pis is the limited ability of the staff to obtain data 
from the licensees. 

Recognizing that there are unavoidable limitations in the chosen set of Pis, the staff has 
developed a baseline inspection program for each cornerstone to complement and supplement 
the Pis. We agree with the staff that the technical adequacy of the proposed Pis should be 
evaluated in the context of the overall assessment process. 

Another key element of the RROP is the licensee's problem ~dentification and CAP. A basic 
tenet of the RROP is that the licensee's CAP should be relied upon to correct issues that do not 
result in crossing safety performance thresholds. This is based on the assumption that the 
improved overall industry performance over the past 10 years has demonstrated the general 
robustness of the CAPs. Confirmation of this assumption for individual plants requires that 
NRC periodically assess the effectiveness of each CAP as part of the baseline inspection 
program. 

We believe that additional Pis will be needed for full and effective implementation of the 
program. In particular, Pis are needed to characterize the licensee's problem identification and 
CAP, human performance, safety culture, and low-power and shutdown operations. 

The proposed green-white PI thresholds have been selected as the 95lh percentile of the values 
for the whole population of operating plants. Some ACRS members believe that this approach 
has led to the selection of PI thresholds that are too high to provide early warning of adverse 
trends in performance. The proposed values are such that most indicators will always be in the 
green, therefore, the Pis may not contribute meaningful information to the oversight process. 
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Because performance in the green may be interpreted as good performance, there will be a 
reduced incentive for improved performance by the licensees. 

Some ACRS members find the staff's approach to the selection of the green-white thresholds 
acceptable. Current industry practices and regulatory requirements, along with the previous 
inspection and oversight process, have resulted in acceptable overall industry performance. 
Therefore, the set of current values for the Pis does represent the range of acceptable 
performance values, and the 95th percentile values are to identify outliers. Obviously there is 
some degree of arbitrariness involved, but it is an acceptable choice for initial implementation. 

Some ACRS members believe that there is a fundamental flaw with the process of selecting the 
PI thresholds. As noted in our report dated June 10, 1999, a lesson from the probabilistic risk 
assessments and Individual Plant Examinations is that the risk profile of each plant is unique. 
The Pis and the thresholds should reflect this finding and should be plant specific. This means 
that the threshold for a specific PI should be selected from a distribution of values that reflects 
past performance with respect to this PI at that plant. A typical value that is usually selected is 
the 95th percentile of this plant-specific curve. The current process, however, selects the 
thresholds from distributions that include plant-te-plant variability. A plant-to-plant variability 
curve represents the distribution of the past values of a PI across all plants. The selection of 
the 95th percentile of these distributions could have two significant consequences. First, the 
thresholds are too high for the plants whose past performance placed them below the chosen 
threshold value. Second, the few plants with past performance above the selected threshold 
value may be in the "white" category without credit for other compensating features. This 
situation would create pressure on those licensees to "improve" their performance with respect 
to the PI, thereby ratcheting up the expected performance of the plant. 

The same ACRS members believe that the establishment of plant-specific thresholds is 
feasible. The staff has agreed that, ideally, plant-specific thresholds would be desirable, but 
that they cannot be established at this time. An example of such an exercise, however, was the 
implementation of the maintenance rule and the proposed plant-specific performance criteria by 
the licensees. The staff has collected and published plant-specific data, including those from 
studies by the former Office for Analysis and Evaluation of Operational Data, e.g., NUREG/CR
5500, Volumes 4-8, and associated updates. Alternatively, it may be possible to identify groups 
of plants with similar design and operational characteristics that could share the same PI 
threshold values. 

Some ACRS members are concerned that the high PI thresholds focus on equipment 
performance only. The staff has stated that cross-cutting issues involving human performance 
and safety culture will manifest themselves through the Pis or the baseline inspections. The 
baseline inspections may lag adverse human performance trends and not trigger action until 
some PI thresholds are exceeded. PI thresholds do not appear to provide timely warning of 
negative trends. 

The SOP is designed to provide guidance for the risk characterization of inspection program 
'findings so that the overall licensee performance assessment process can compare and 
evaluate the findings on a significance scale similar to that established for Pis. The SOP is still 
incomplete. Findings from workshops and lessons learned on the pilot program have not been 
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accounted for in the SOP. Because of limitations in the staff's analytical tools, very approximate 
risk assessment methods are used for some SOP evaluations. 

It is expected that the overwhelming majority of SOP findings will be "green.· We are 
concerned that such an outcome could mask programmatic problems. For example, weakness 
in a maintenance program that was manifested by the failure of an unimportant component 
would result in a "green- finding, but the same programmatic weakness could result in the 
failure of a safety-significant component. The staff recognizes the potential problem but 
believes that such programmatic weakness will be reflected in the Pis or identified through 
inspection of the problem identification and CAP. More experience with the process is needed 
to validate this assumption. 

Notwithstanding these concerns, we believe that the staff has developed a comprehensive 
oversight process, which is a significant improvement over the previous one. The staff's 
request to proceed with initial implementation should be approved, recognizing that changes will 
be made to the RROP, including the SOP; that research should continue to identify better 
choices for Pis and associated thresholds; that the current Pis are limited in scope; and that 
any reduction in the baseline inspection effort will require more realistic Pis. 

Once the RROP has been implemented, substantial resistance may arise toward any changes. 
Because changes are expected after the initial implementation, staff should look for methods to 
implement the process in ways that it can be easily changed: 

_..-:-.oSinCereo.IY' __	 . '?o \>-~~__~...	 C \ c ;p-

Dana A. Powers 
Chairman 
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May 16, 2003 Report
 

•	 Focused on several aspects of PRA 
methodology and practice that need to 
be addressed to achieve 
comprehensive high quality PRAs 

•	 Improving the scope and quality of the 
PRAs is very important to the 
advancement of risk-informed 
regulation 

•	 PRA insights may be affected 
significantly by PRA scope and quality 
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•	 Completeness of risk 
information requires that PRAs 
address low-power and 
shutdown (LPSD) modes and 
"external" events, such as fires, 
in addition to power operations 
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•	 The staff should develop 

guidance on how 
licensees and peer
review teams should 
consider operating 
experience to improve 
PRA completeness 
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•	 It has been suggested 
that as many as 20% of 
the events evaluated by 
the Accident Sequence 
Precursor (ASP) Program 
involve initiating events 
and accident sequences 
not modeled in existing 
PRAs 
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• The assessment of
 
uncertainties should
 
address model
 
uncertainties
 

• Guidance for the
 
quantitative evaluation of
 
such uncertainties should
 
be developed
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UNITED STATES
 

NUCLEAR REGULATORY COMMISSION
 
ADVISORY COMMITIEE ON REACTOR SAFEGUARDS
 

WASHINGTON, D.C. 20555·0001
 

• 
May 16,2003 

The Honorable Nils J. Diaz
 
Chairman
 
U.S. Nuclear Regulatory Commission
 
Washington, D.C. 20555-0001
 

SUBJECT:	 IMPROVEMENT OF THE QUALITY OF RISK INFORMATION FOR 
REGULATORY DECISIONMAKING 

Dear Chairman Diaz: 

In a March 31, 2003, Staff Requirements Memorandum (SRM) on risk-informed changes to 
10 CFR 50.46, the Commission stated that ''the PRA should be a level 2 internal- and external
initiating event all mode PRA, which has been subjected to a peer review process and 
submitted to and endorsed by the NRC." Similarly, in an SRM dated March 28, 2003, the 

• 
Commission directed the staff to "ask for specific comment in the Statements of Consideration 
on whether NRC should amend 50.69(c)(1 )(i) to require a comprehensive high quality PRA. 
For example, this PRA should be a level 2 internal- and external-initiating event all mode PRA. 
which has been subjected to a peer review process and submitted to and endorsed by the 
NRC." . 

In this report, we fl!5cU's oh several aspects of Probabilistic Risk Assessment (PRA)
 
methodology and practice that need to be addressed to achieve such comprehensive high

quality PRAs. We limit our discussion to the PRA methodology needed for the calculation of
 
core damage frequency (CDF) and the estimation of large early release frequency (LERF)
 
consistent with Regulatory Guide (RG) 1.174 and do not address issues unique to Level 2 PRA.
 
We have had the benefit of the results of a study performed for us by K.N. Fleming of
 
Technology Insights (Reference 1), as well as of the documents referenced.
 

CONCLUSIONS AND RECOMMENDATIONS 

1.	 Completeness of risk information requires that PRAs address low-power and shutdown 
(LPSD) modes and "external" events, such as fires and earthquakes, in addition to 
power operations. 

2.	 Guidance should be developed on how licensees and peer-review teams should 
consider operating experience in order to improve PRA completeness. 

3.	 The assessment of uncertainties should address model uncertainties. Guidance for the 

•	 
quantitative evaluation of model uncertainties should be developed. 



,.' ~ 

•
 

• 
2 

DISCUSSION 

Reference 1 presents the results of about 20 interviews with members of the NRC staff and 
selected representatives of the nuclear industry. The NRC staff members included senior 
management and staff from the Office of Nuclear Regulatory Research (RES) and the Office of 
Nuclear Reactor Regulation (NRR). The subject of the interviews was risk-informed 
decisionmaking. 

The study found that most staff interviewees believe that the reluctance of the industry to 
improve the scope and quality of the PRAs is a major impediment to the advancement of risk
informed regulation. The areas of difficulty include both the use of limited-scope PRAs and the 
lack of completeness within a specified scope. Even for risk contributors that were treated, 
incompleteness of treatment was cited as an issue. 

A further observation of Reference 1 is that, while valid technical arguments can be made to 
justify limited-scope PRA model for some applications, resources must be expended by both 
the licensee and the NRC to determine the validity of decisions that are based on an incomplete 
model. It is reasonable to ask whether these burdens are comparable to the effort needed to 
develop a full-scope PRA. 

Our review of safety evaluations of licensee risk-informed submittals has revealed that the staff 
does include consideration of all modes of operation as well as "external" events. When the 
licensees submit incomplete PRAs (e.g., missing the LPSD part) or use bounding analyses, 

• typically for some external events, the staff has to account for the missing PRA elements 
subjectively, as allowed by the "integrated decisionmaking process" of RG 1.174 (Reference 
2). 

These subjective evaluations do not necessarily lead to conservative decisions. Reference 1 
points out that, when bounding analyses are used for external events, some risk contributors 
may not be identified. For example, there are some risk-significant sequences that involve 
combinations of failures from fires and other events independent of the fire, Le., a fire may 
disable one train of a safety system and another train may be unavailable due to other causes. 
It is unlikely that a bounding analysis for fires would identify such sequences. 

Certain risk-informed applications, e.g., risk informing the special treatment requirements 
require the use of importance measures (e.g., Fussell-Vesely and Risk Achievement Worth). 
These are global measures of risk that are strongly affected by the scope and quality of the 
PRA. As stated in our report dated February 11, 2000 (Reference 3), incomplete assessments 
of risk contributions from LPSD operations, fires, and human performance distort the 
importance measures, undermining confidence in the risk categorization of structures, systems, 
and components (SSCs). 

All-mode PRAs permit the risk characterization of SSCs that are used only in shutdown or low
power modes, such as components of residual heat removal systems. In addition, all-mode 
PRAs facilitate cycle risk optimization. For example, by comparing the risk contributions of 
diesel generator maintenance during shutdown and during operation, plants with internal events 
PRAs and LPSD PRAs have shown that on-line diesel generator maintenance reduces overall 
cycle risk, even though it may slightly increase risk during power operation.
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In addition to the PRA scope, completeness also refers to the set of accident sequences within 
scope. Reference 1 notes that, in general, PRAs do not make use of experience gained over 
the years in identifying sequences that should be analyzed. In addition, operating experience • 

3 

should be reviewed. 

As noted in our report dated October 11,2000 (Reference 4), RES has been issuing reports 
that contain evaluations of actual plant performance in terms of initiating-event frequencies and 
reliabilities of critical plant systems, as well as comparisons with corresponding data used in 
PRAs. Augmented Inspection Team reports provide detailed evaluations of major incidents. 
The Accident Sequence Precursor (ASP) program identifies significant accident sequences that 
actually have occurred and draws relevant conclusions. Generic Safety Issues (GSls) are an 
additional source of information that should be considered in upgrading PRAs. 

Unfortunately. this wealth of useful information does not appear to be widely used by PRA 
practitioners. Reference 1 suggests that as many as 20% of events evaluated by the ASP 
program involve initiating events and accident sequences not modeled in existing PRAs. 
Although PRAs use the statistical information from past experience in the estimation of failure 
rates, the sequences of events that actually have occurred are not generally utilized. The 
reasonableness of PRA results is often judged by comparing them with the results of other 
PRAs for similar plants. Although such comparisons are useful, we believe that analyses of 
operating experience such as the RES reports should be utilized to a greater extent. The staff 
should prepare guidance to the licensees and peer-review teams to make sure that PRAs 
benefit from this experience.' 

• The Reactor Safety Study (Reference 5) developed probability distributions for parameters such 
as failure rates and initiating-event frequencies. This precedent, combined with the fact that 
parameter uncertainties are easier to deal with than model uncertainties, has led to the 
unfortunate, yet widely held, belief that uncertainty analysis is synonymous with parameter 
uncertainty evaluation. In addition, it has been found that the principal PRA results are fairly 
insensitive to parameter uncertainties,2 thus leading to the belief that quantifying such 
uncertainties is an unnecessary burden. 

However, models that are included in the PRAs can be important sources of uncertainty. For 
example, there are several models for human performance during accidents that are based on 
different assumptions and analytical approaches. Human reliability experts have not yet 
reached consensus on what assumptions are appropriate. Using only one of these models 
yields results whose uncertainties are unknown, since the use of another model could yield 
different results. Yet this model uncertainty is rarely considered. 

The Ispra Research Center of the European Union organized a benchmark exercise in which 

1 We note that in the SRM dated March 28, 2003, the Commission directs that "relevant 
operational experience should be evaluated in an ongoing manner with the aim of 
reducing the uncertainty in assessing the effect of treatment on reliability and common
cause failures." 

•
 
2 A notable exception is the case of significant correlations between broad epistemic
 
distributions (Reference 6). These have had an impact on the frequency of interfacing

system loss-of-coolant accidents (Reference 7).
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• 15 teams from 11 countries used a number of human reliability analysis (HRA) models available 
at the time to estimate the probability of the crew not responding correctly to a transient 
(Reference 8). The results produced by the teams using the same HRA model differed by 
orders of magnitude. The results produced by a single team using a number of HRA models 
also differed by orders of magnitude. Although these results are fairly old now, we believe that 
they are still representative of the model uncertainties present in HRA. 

Several other examples of the impact of model uncertainties are presented in Reference 9. In 
one PRA, the dominant model uncertainties resulted from the reactor coolant pump (RCP) seal 
loss-of-coolant accident (LOCA) timing and operator recovery possibilities. In another, they 
were due to the RCP seal LOCA timing again and the heating, ventilation, and air conditioning 
(HVAC) success criteria. The authors stated that, in all cases, the CDF was affected 
significantly by these uncertainties. 

The staff has recognized that model uncertainty must be addressed by decisionmakers. Draft 
Regulatory Guide DG-1122 (Reference 10) includes the following statement in its description of 
the technical elements of a PRA: "The sensitivity of the model results to model boundary 
conditions and other key assumptions is evaluated using sensitivity analyses to look at key 
assumptions both individually and in logical combinations.n RG 1.174 states that uncertainties 
due to incompleteness and model assumptions should be evaluated. 

Most licensees have not included a systematic treatment of uncertainties in their PRAs. A 
systematic treatment would include analyses of parametric uncertainties, sensitivity studies to 

•
 
identify the important model uncertainties, and quantification of the latter.
 

Tools for performing analyses of parametric uncertainties are readily available and are included 
in most of the widely used PRA software. The disciplined use of sensitivity studies to address 
model uncertainties is not as well understood. Developing guidance for quantifying model 
uncertainty is not infeasible. Such an effort would build on past practice and the literature. For 
example, NUREG-1150 (Reference 11) quantified the probabilities of alternative assumptions in 
severe accident assessments by eliciting expert opinions. Since NUREG-1150, other methods 
have been developed that are not as resource intensive (References 9 and 12). Furthermore, 
RES has sponsored a workshop in which a number of ideas and methods for handling model 
uncertainties have been proposed and debated (Reference 13). 

More gUidance regarding sensitivity and uncertainty analyses would contribute greatly to 
confidence in risk-informed regulatory decisionmaking. Such guidance should include a clear 
discussion of the roles of sensitivity and uncertainty analyses, as well as practical procedures 
for performing these analyses. It should address not only how uncertainties should be treated 
in the PRA, but, also, how they impact decisionmaking with examples to show the pitfalls if 
uncertainties are inadequately addressed. 

Sincerely, 

~~ ""~ .. , 
Mario V. Sonaca 
Chairman 

•
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• •	 •
 
BACI<GROUND 

IJ	 The Phenomena Identification and Ranking Table 
(PIRT) process was originally formulated as a 
major step in CSAU evaluation methodology. 

IJ	 The PIRT process, with some variations, has 
been used in much more applications that was 
originally envisioned. 
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• • • 
BACI<'GROUND (Cont'd) 

[]	 In view of the wide spread use of PIRT process 
and its role in prioritization of research needs to 
address reactor safety technical issues, it is 
important to provide lessons learned from the 
past several years of experience with the PIRT 
process and to identify potential improvements 
for future PIRTdevelopment. 
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• • • 
OBJECTIVE 

[] To review the PIRT process and its prior 
applications and to provide some suggestions for 
enhancement of the process 
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• • • 
OVERVIEW OF THE PIRT 
PROCESS 

Illustration of Typical Application of the PIRT Process
 

(1)
 
Define the
 
Problem
 

(2) 
~	 Define PIRT 

Objectives 

(3) .. (4) (5) 
~ Define Hardware. Define Scenario~' Define Evaluation 

(plant design) .	 . Criterion 

(8)	 (7) (6), 
Rank Importance and Identify all Plausible Identify, Obtain and k-------------

'-... Provide Rational Phenomena Review all Da~ . 

w
 
(9) 

Document 
Results 
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• • • 
OBSERVATIONS 
[] Success in developing a useful PIRT is a strong 

function of the degree to which supplemental 
information are well documented. In most of the 
prior applications of PIRT process the technical 
basis and rational for importance ranking of 
many phenomena are not provided in sufficient 
depth that a reader can easily follow . 

• This shortcoming is partly due to the 
lack of a systematic methodology that 
enables to capture all the implicit
assumptions that an expert may make in 
arriving at an importance ranking for a 
plausiBle phenomenon 
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• • • 
OBSERVATIONS (Cont'd) 
[]	 It has been observed that individual panel 

members· may be experts in some phenomena but 
be less familiar with others. To deal with this 
reality, panel members are informed that they 
need to vote only if they feel they have sufficient 
understanding of the importance of a 
phenomenon . 

• Since the panel members are asked to focus on 
importance of a phenomenon relative to the primary 
evaluation criterion, it is not clear whether this could 
always be done without making any implicit subjective 
judgment on importance of other phenomena that they 
may not be familiar with. 
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• • • 
OBSERVATIONS (Cont'd) 

[J	 In some prior PIRT efforts, pair-wise importance 
ranking of components and phenomena and the 
analytical hierarchy process (AHP) was utilized to 
determine the relative importance of phenomena 
and components . 

• Many reactor safety technical issues involve 
interactions and feedback structure and da not have the 
linear top-to-bottom form of a hierarchy but look more 
like a network. Therefore, collapsing complexity into a 
simplistic hierarchic structure of few levels, and hoping ta 
capture the effect of interactions implicitly in the farm af 
highly condensed judgments is questionable 
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• • • 
OBSERVATIONS (Cont'd) 

Conceptual application of AHP to AP600 
SBLOCA short-term PIRT (NUREGjCR-6541) 

Information base
 

Rev 1 PIRT 

I" CLB Integrated 
Analysis 

Sensitivity Analysis: 
ADS actuation 
PRHRHT 
Flow Resistance 
Thennal stratification 

Consultant Expertise 

Time phases & phenomena 
.,.."", pair-wise ranking input 
~ 

from Experts 

I 
-y T 

Phase Ranking
 

Within Phase
 High Pressure 
Phenomena Ranking ADS Blowdown 

Initial IRWST ,,,
~ 

Phase Importance 
Weighting Factors Phenomena Ranks 

I 
y 

Combined High Pressure, ADS Blowdown & 
9Initial IRWST SBLOCA PIRT 



• • • 
OBSERVATIONS (Cont'd) 
[] Since the initial development of CSAU evaluation 

methodology and its associated PIRT process, 
procedures for expert elicitation, such as those 
documented in NUREG/CR-6372, "Recommendations 
for Probabilistic Seismic Hazard Analysis: Guidance 
on Uncertainty and Use of Experts," have been 
developed. However, the evolving PIRT process 
does not seem to have benefited from such 
elicitation procedures. 
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• • • 
RECOMMENDATIONS 
[J	 System dynamic techniques, such as influence 

diagrams (IDs), offer an attractive alternative 
framework to assess the importance of plausible 
phenomena for resolving a complex technical .
Issue. 

eIDs indicate major factors in a system and what 
influence these have on each other. 

eSuch diagrams provide an excellent tool for 
representing an expert's thought structures in the 
form of a network where nodes represent a factors 
and directed arcs joining nodes represent the 
relationship between them. 

11 



• • • 
RECOMMENDATIONS (Cont'd)
 

Conceptual illustration of using influence
 
diagrams to enhance the PIRT process
 

Technical Issue & Objectives 

Hardware (Plant Design) 

" I 
" 

Definitim or Scenario 

fu::\ 
~ 
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• • • 
RECOMMENDATIONS (Cont'd) 

Transient phases for AP600 SBLOCA PIRT 

Blowdown 

Accwnulator 
Injection 

IRWST Injection 
Cooling 

IRWST 
Injection 

Sump Injection 

PRHRSystem
 
Actuation
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• • • 
RECOMMENDATIONS (Cont'd) 

Illustrative example of influence diagrams 
for AP600 SBLOCA short-term phase* 

*incomplete (for
 
illustration only)
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• • • 
THE ADVANTAGES OF USING IDs
 

[J	 IDs provide a more systematic context for 
capturing all the implicit assumptions that an 
expert may make in arriving at an importance 
ranking for a plausible phenomenon. 

eFacilitate the development of adequate 
documentation that can later be utilized for an update 
or revision. 

15 



• • • THE ADVANTAGES OF USING IDs 
(Cont'd) 

o	 Elicited IDs provide a more transparent 
guidance for establishing the requirements 
in code development, assessment and 
improvement as well as for evaluation and 
specification for experimental programs. 
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• • • 
THE ADVANTAGES OF USING IDs 
(Cont'd) 

[]	 Using IDs for expert elicitation provides a 
framework that individual experts can make a 
judgment in their own areas of expertise without 
making any implicit subjective judgment on 
importance of other phenomena that they may 
not be familiar with. 

17 



• • • 
RECOMMENDATIONS (Cont'd) 
[]	 Pair-wise importance ranking and the Analytical
 

Network Process (ANP) may also be utilized, in
 
conjunction with an influence diagram, to
 
determine the relative importance of the
 
processes, phenomena and components.
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• • • 
RECOMMENDATIONS (Cont'd) 

[]	 Potential use of the tools borrowed from the
 
realm of qualitative reasoning and causal
 
modeling, in conjunction with a qualitative
 
influence diagram framework, should also be
 
explored to further enhance the PIRT process.
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• • • 
SUMMARY 

[] A review of the PIRT process, noting its 
shortcomings, was provided. 

[] The use of influence diagrams as an alternative 
framework to identify and prioritize the physical 
processes which need to be addressed for 
resolution of a technical issue was also discussed. 
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Grid Reliability Issues
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• • • 
Agenda 

• Background 

• Changes on the Grid 

• Impact on Nuclear Facilities
 

• Best Practices 

• Conclusions 
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• • • 
Background 
•	 Long term review of operating experience 

• SECY-99-129, "Effects of Electric Power 
Industry Deregulation on Electric Grid Reliability 
and Reactor Safety," May, 1999. 

•	 Monitor and assess the grid 

•	 "Operating Experience Assessment-Effects of 
Grid Events on Nuclear Power Plant 
Performance," April, 2003. 

-Initial draft for internal comment 11/02 
-Issued for stakeholder comment 5/03 
-NUREG scheduled 11/03 3 



• • • 
Background - Expectations
 

, 

•	 10 CFR 50 App. A 
(GDC-17, Electric 
Power Systems) 

•	 Station Blackout Rule 
(10 CFR 50.63) 

•	 Maintenance Rule 
(10 CFR 50.65) 
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• • • 
Background 
• In 1992, the National Energy Policy Act (NEPA) 

encouraged competition in the electric power 
industry, i.e., open generator access to 
transmission system and statutory reforms to 
promote wholesale generators. 

• In 1996, FERC issued orders requiring open 
access to the electric power transmission 
system. 

• Currently, 50% of states sell power in an open 
market, and have restructured to promote 
separate generating, and transmission and
distribution companies. 
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• • • 
What Has Changed on the Grid? 

•	 Higher transmission system loading. 

•	 Lower grid reactive capabilities. 

• PJM 1999 grid event 
• Reactor power uprates 

•	 Changes in grid operating voltage limits and 
action levels. 

.. Increase in transmission line relief requests 
during summer. 

•	 Increase in coordination times to recover from 
grid disturbance. 6 



• • • 
Challenging Safety Issues 

•	 Most loss-of-offsite-power (LOOP) events occur 
during summer months. 

•	 Increase likelihood of reactor induced LOOPs 
during summer. 

•	 Longer time to recover from LOOP. 

•	 Risk from 
• Low voltage condition 
• On-line EDG maintenance 
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• • • 
Best Practices 

• Consider the seasonal effects of grid 
performance on: 

• EDG maintenance and test practices 
• SWitchyard maintenance practices 

• Establish contractual arrangements between grid 
operators and NPPs to maintain secure electrical 
power. 

• Use of real-time grid parameters when 
performing design basis electrical analysis. 
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• • • 
Stakeholder Comments 

•	 Recognized the merit in periodically conducting 
grid assessments. 

•	 NRC and industry should collaborate on an 
assessment of the relationship between
deregulation, grid events, and NPP safety. 

• Grid operators may not be fully aware of: 

•	 the more restrictive NPP bus voltage limits, 
•	 the grid condition during EDG maintenance, 
•	 pre-trip voltages necessary for safe shutdown. 

9 
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• •	 •
 
Conclusions 

•	 Changes in grid performance have occurred
since operating in a deregulated environment. 

•	 Grid performance can impact NPPs: 

• Response to accidents and transients 
• Blackout (coping) duration 
• Challenge safety equipment 

•	 Need to seek a better understanding of grid
performance. 

10 



• 
Reactor Trip Events : 
Caused by Grid 

Jerry Dozier 
Operating Experience 
Section 

• 
Objective 

• Graphically present recent grid 
event data 

• Overview of 3 recent events and 
agency response 

2 

• 
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• • Grid Events Resulting in Plant Shutdo!S or Complicating Plant Shutdowns 
(1994· 2003) 

10 
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"S" events are r9actor tr1 PS wllere tile nrst event In ttle sequence 01 events leading to ttle reactor trip was In tile s'tlttcl1ya rd or substation 
nearest ttle pent. 
"T" ev9nts ar9 reactor triP; V1t'19re tll9 nrst event In tile s9qu9nce or events leadl ng to tile reador trip was In tll9 transmiSSIon system 
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• • • Grid Events Resulting in Plant Shutdowns or Complicating Plant Shutdowns
 
(2002. 2003)
 

R o
 

s 
.T 

R ~ 
17 

~S' events are rooctor trips where the first event in the sequence of events leading to the reactor trip was in the sw~chyard or substation 
nearest the plant. 
~r events are reactor trips where 1he first event in the sequence of events leading to the reactor trip was in 1he transmission system 
beyond the sw~chyard or su\1)tation nearest the plant. 
~R' events are losses of electric power from any remaining power supplies as a r9)ult of, or coincident with. a reactor trip at power. 
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• Switchyard (S), and Transmission(T) Eve'-aUSing or Complicating (R) Plant Shutdown~
 
from 1994 to Present
 

30 

25 

20 

Numb9r of EV90ts 15 

10 

5 

Date S T R RS&T 
1994 4 4 o 8 
1995 6 5 o 11 
1996 2 7 2 11 
1997 2 3 3 8 
1998 2 0 1 ") 

...' 
1999 2 0 3 c. ...' 
2000 4 2 1 7 
2001 2 1 0 ")

"-' 
2002 5 0 0 t. 
2003 10 17 0 1-9 Z:> 

Includes 11 events that 
ocrurred as aresult of the 
Blackrut on 8/14 

o
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• • • Causes for Grid Events 
1994 - 2003
 

Administrative Control 

Equipment OOS 

Degraded Plant 

Electrical 

• Equipment Failure indicatQ) swnchyard or transmission equipment failed or mis-operated (mis-op). 
• Fau~ indicates switchyard or transmission equipment fau~ed. 

• Electrical indicates a weakness in the electrical capability of the grid (or grid and NPP combined) to support the NPP offsne voltage. 
• DegradEd Plant indicates degradEd nuclear plant equipment contributed to the event. 
• Human Error indicates human error by personnel that work for the transmission entny. 
• Equipment OOS indicates that equipment under control of the transmission entny were out of service at the time of the event. 
• Administrative Control indicates a lack of control of the transmission entity's activnies 



• • • Causes for Grid Events 
2002 - 2003
 

Human Error 

Equipment ODS
 
Administrative Control -


DEIJraded PIant 
• Equipment Failure indicates swttchyard or transmission equipment failed or mis-operated (mis-op). 
• Faul indicates switchyard or 1ransmission equipment fauled. 
• Electrical indicates a weakne:;s in the electrical capability of the grid (or grid and NPP combined; to support the NPP offstte voltage. 
• Deqradoo Plant indicates deqradoo nuclear plant equipment contributed to the event. 
• Human Error indicates human error by personnel that work for the transmission enttty. 
• Equipment DOS indicates that equipment under rontrol of the transmission enttty were out of service at the time of the event. 
• Administrative Control indicates a lack of control of the transmi!:Sion entity's activttie:; 
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Grld Events by Region (1994 to Present) 

" 
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Normalized Grid Events by R-Vion {1994· 2003) 
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• 
Nonnalized Regional Graph (2002 to Present) 

Region .orPI8n~ ilorEvents 
1 26 16 
2:12 4 
'3 24 6 
4 21 5 
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Grand Gulf 

•	 High winds in the 500 kV switchyard 
blew a disconnect closed resulting in 
a partial LOOP (412412003) 

•	 Scram on load rejection 
•	 Diesel generators energized safety 

busses 
•	 Event is further complicated by the 

Inability to promptly restore 
instrument air 

14 
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Grand Gulf Agency 
Response 

• Risk: CCDP Range of 6.9E-6 to 
3.3E-S 

• Special Inspection and Regional 
Briefing by OES Performed 

• SIT findings 
- Failure of Grand GulfNuclear Station personnel 

to provide an adequate procedure for restoring 
the instrument air system following the loss of 
instrument air. (Green Finding) 

18 

Differential 

KV 
V 
KV 
V 

KV 
KV 
KV 

Salem/Hope Creek 

•	 High winds and rough surf In the 
Delaware River during Hurricane 
Isabel (9/19/03) resulted In salt 
deposits in the 500kV switchyards at 
Salem and Hope Creek. 

•	 These salt deposits caused electrical 
faults and arcing in both 
swltchyards. Hope Creek scrammed 
and Salem manually shut down 

19 
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Hope Creek Agency 
Response 

• The licensee provided adequate 
justification for their actions and the 
plant response was well understood. 
Even though the event was in the lower 
range for special inspection, it is felt that 
a special inspection is not justified. 
However, an electrical regional inspector 
will followup as part of the routine 
baseline inspection. 

20 

Peach Bottom Event 
Agency Response 

• CCDP of E-3 for Unit 3 and E-4 for Unit 
2. 

• The difference between units is due to a 
stuck SRV on unit 3. 

• Because of complications in mitigating 
this event, an Augmented Inspection 
Team was dispatched on 9/24 to 
investigate. 

22 

Peach Bottom 2 & 3
 

• Peach Bottom 2 & 3 - Dual unit trip 
(9/15/2003). The trip was caused by a 
loss of multiple offsite power lines 
(lightning strike) and momentary low 
voltage on the other offsite power line. 

21 
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rsubF"-"-~"Switchyard"initiated'scrams'-'--""--'-'-'-.. -.-.----- - -, - -- -..---.--- ,,---.._ _ -_._ ,,"_ -_ __.., 
!Date: 8/2/20032:11:52 PM Eastern Daylight Time 

'••. From: GMLeitch
 
iTo: mvbonaca@snet.net., JDSIEBER, dapower@sandia.gov, graham.b.wallis@dartmouth.edu,
 
! wjshack@anl.gov, historyart@computron.net, TSKress, FPCTFord, apostola@mit.edu,
 
! ransom@ecn.purdue.edu, MVVW@nrc.gov, RPS1@nrc.gov, H.IL@nrc.gov, JTL@nrc.gov,
 
t.,_ , .. ,.,._.,,_MM§:~':'J~:~.~,,! ~~QJ~':'.~~:~l.C?y,.§.?<~~nr~·~~v,! ~en~~~c:gg".!. ~2~_~!3f:~~" ._ ~_, ._ "".. __l 

Colleagues,
 

During a recent 7 day period there have been 3 scrams from 100% power at large
 
nuclear units caused by switchyard or grid problems. These scrams challenge both
 
safety systems, non safety systems, as well as the operators. None of these scrams
 
resulted in equipment damage, but there were complications in some cases.
 

We have discussed previously what appeared to be a trend, but concluded that we
 
needed more data. Based on an admittedly non scientific look at this most recent
 
data, these 3 scrams appear to indicate a continuing, and perhaps increasing trend
 
in switchyard initiated scrams. The total number a scrams for all causes does not
 
appear to be increasing, but the percentage and absolute number caused by
 
switchyard equipment does appear to be increasing. (Switchyard equipment is that
 
beyond the main generator and includes transformers, buswork, circuit breakers,
 
disconnect and ground switches, lightning arrestors, protective relays associated
 
with this equipment, and grid stability issues.)
 

This type of scram challenges the plant because the initial event is the opening of
 
the main generator breaker at full power. In this situation many systems have to
 
operate properly to prevent plant complications and equipment damage including
 
even a destructive turbine overspeed.
 

Based on this most recent data, I recommend that the P and P consider asking the
 
staff to make a presentation to the full ACRS addressing the following questions:
 

1) Is there a statistically significant trend?
 
2) Does this represent a safety concern?
 
3) Is there an ag ing issue?
 
4)Has there been a change in utility substation operating or maintenance practices?
 
5)What actions, if any, does the staff plan?
 

Tabulated below are the 3 scrams to which I refer:
 

Peach Bottom #2 7/22/03 Main generator protective relay actuation. Group 1
 
isolation. HPCI and RCIC used to control level.
 

Palo Verde #27/28/03 Grid perturbation. Sounds to me like switching problem at
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• 

nearby su~station. I think the1 Zq\o~ y were close to tripping all 3 units. 

salem #1 nusual E" vent. 500kv Circuit Breaker failure 

I'd be happy to hear any thoughts you h ..'ave on this Issue. 

Regards, 

Graham L. 
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• Human Factors 

Materials and Metallurgy 

Reactor Fuels* 

Reliability and PRA 

Thermal Hydraulics* 

Severe Accident Research* 

Digital Electronics* 

• Seismic* and Containment Structures 
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• 
Overview of the Research Program 

•	 La.rgely functioning as a 'job shop' for the line 
organizations 

•	 Ma.jor organizational initiatives 

•	 PTS criteria revision 
•	 Confirmatory research on high burnup reactor 

fuels 
•	 Vulnerability assessment of nuclear power 

plants 

Substantial diversion of focus over the year to • 
develop

• • pla.ns for advanced reactor research to support 
the regulatory process 

•	 understand changes in the terrorist threats to 
nuclear power plants in the post-9/11 era 

•	 Anticipation of a major initiative in "proactive" 
research on materials degradation in nuclear 
reactors 

•
 



• • 
Severe Accident Research 

Sound strategy to partner with other nations in 
collaborative experimental and even analytic 
research: 

~ ARTIST: decontamination of releases in risk 
dominant containment bypass accidents 
involving steam generator tube ruptures 

~ MASCA: viability of in-vessel retention of 
reactor core debris proposed for advanced 
reactors such as AP1 000 and the ESBWR 

• • 

~ PHEBUS-FP: validation of fission product 
release and transport models 

Accumulate and systematize severe accident 
research results in the systems level severe 
accident analysis code MELCaR for use in risk 
assessments 

• Success Stories 

0 use of MELCaR for analysis of 
hydrogen recombiners in ice condensers 

0 MELCaR pertormance in international 
standard problem analysis of the FPT-1 

• 
test
 



• 
• Needs 

o	 Continue collaboration with international 
community in the investigation of high burnup 
fuel degradation and MOX fuel degradation 
and fission product release under risk 
significant accident conditions in the PH EBUS 
STC progra.m 

o	 Develop an experimentally validated 
understanding of the progression of accidents 
and fission product releases during spent fuel 
pool accident possibly by developing an 
international collaborative research effort 

• 

•
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Reactor Fuels Research
 

Essential technology for agency mission•
 
• current activities focused on high burnup fuel 

o RIA events: adequate data now available to 
formulate a criterion for acceptance of fuel 
burnups up to 62 Gwd/t. This should be 
formulated irnmediately 

•	 no identified need for continued tests in 
the CABRIS water loop for RIAs 

• 
o LOCA events: single rod tests of high burnup 

fuel behavior under LBLOCA conditions 
planned for FY04 should be conducted. If these 
tests continue to show minimal differences 
'from expectations for moderate burnup fuels, 
effort should shift infavor of multirod tests that 
examine issues of post LOCA coolability 
especially for LOCA events of higher probability 
than the current design basis LOCA. 

o	 ATWS events: technical basis for the analyses 
of the issues of ATWS are available. Detailed 
analyses should be conducted and results of 
these analyses should be examined to see if 
any testing is needed for validation of 

•	 conclusions. 



•	 0 FUEL Behavior codes: continue to maintain 
FRAPCON and FRAPTRAN as agency 'fuel 
behavior codes. Develop in-house expertise in 
the codes and the issues of modern fuels and 
clads. Planning in this area should include 
updating the MATPRO data base (first update 
in 24 years!) And evolving the code structure to 
modern basis. 

• Success stories 

• revised energy deposition criterion 
• compa.rison of FRAPCON 

• • Needs 

• MOX fuel 
• advanced reactor 'fuels 

•
 



• • 

• 
Thermalhydraulics Research 

Technology regularly used in the regulatory • 
process 

Decision to consolidate multiple • 
thermalhydraulics code into a single code is good 
for both technical and economic reasons 

Decision does sustain an anachronistic • 
computational framework 

Need for best-estimate thermalhydraulic analysis • 
capability growing but not especially pressing now 

Progress in the development of the uni'fied code 
has been painfully slow; integration of the unified 
code into the regulatory process even at the 
'beta-testing' level has not been aggressive 

•	 Probably deserves closer management attention 

•	 Agency has been making satisfactory use of CFD 
capabilities 

•	 International cooperation in the development and 
validation of thermalhydraulic analysis capabilities 
has not been aggressively pursued 

•
 



• 
• Technical improvements to the thermalhydraulic 

modeling capabilities has lagged as code 
uni'fication has been the focus 

• 

•
 



• Seismic Research 

•	 NRC has found it convenient to have 'in-house' 
expertise in seismic research 

•	 Very substantial external analysis capabilities 
outside the nuclear arena 

•	 No ma.jor initiatives are underway in the seismic 
area 

•	 Some opportunities for continued cooperative 
research with Japan 

• • Recommend that the seismic research activities 
in connection with nuclear power plants be 
terminated. Any continued seismic analysis 
capabilities be developed within NRR or through 
technical assistance contracts. 

•
 



-------------------

• 
Digita.l Electronic Systems 

•	 The inevitable digital electronic evolution of 
nuclear reactor I&C systems is progressing slowly 

• Digital systems pervasive in reactor designs 
submitted for certification 

•	 Digital system technology progressing at an 
intense pace outside of the nuclear arena 

•	 Desperate needs within the regulatory process for 
methods to speed the review and evaluation of 
digital systems submitted for regulatory approval 

• • Research effort too small to effect major 
progress. 

Regulatory reliance on IEEE standards is•	 .
pervasive 

• Recommend that I&C research activities be 
terminated. The regulatory organizations need to 
cultivate technical assistance for needed reviews. 

•
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OVERVIEW 

• BACKGROUND 

• RG 1.168, REVISION 0 

• RG 1.168, REVISION 1 

• RESOLUTION OF PUBLIC COMMENTS 

• REGULATORYPOSITIONS 

• CONCLUSION 
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•	 Software engineering practices rely, in part, on software Verification 
and Validation (V& V) activities as well as reviews and audits to meet 
the Commission's regulations regarding quality and reliability, e.g., 
Criteria contained in Appendices A and B to 10 CFR Part 50 

•	 NRC staff endorses consensus standards (e.g., IEEE Standards) as 
acceptable methods for meeting these quality and reliability 
requirements 

3 
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RG 1.168, REVISION 0 

•	 Issued in September 1997 

•	 Endorses two IEEE standards
 
- IEEE Std 1012-1986
 

- IEEE Std 1028-1988
 

•	 Exceptions taken to these standards 

•	 Appendices are not endorsed, but some V& V tasks 
identified in IEEE Std 1012-1986 as "optional" are 
considered by NRC staff to be "acceptable methods" 

4 
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 RG 1.168, REVISION 1 

•	 Responds to User Need Request NRR-2002-017 

•	 RG 1.168, Revision 1, endorses two IEEE standards with exception 
-	 IEEE Standard 1012-1998, "IEEE Standard for Software Verification and 

Validation" 
•	 A process standard that defines the verification and validation processes in terms of 

specific activities and related tasks. In the 1998 revision, the guidance in IEEE Std 
1012-1986 is incorporated as one component of the V& V process 

-	 IEEE Standard 1028-1997, "IEEE Standard for Software Reviews and Audits" 

•	 A standard defining five types of software review, together with procedures required 
for the execution of each review type 

5 
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•	 Comment period March 5, 2003, to April 11, 2003 

•	 Two external stakeholders provided comments 
- South Carolina Electric and Gas Company (SCE&G) 

- Progress Energy (Progress) 

6 
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•	 SCE&G and Progress both commented on independence 
requirements ("IV&V") in IEEE Std 1012-1998 
-	 Potential endorsement of "a level of control in excess of that 

imposed by" Criteria I and III of Appendix B to 10 CFR Part 50 

- Potential imposition of organizational structure re-alignment, and 
could "be broadly interpreted as questioning existing organization 
structure and independence" 

•	 RESOLUTION 
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United States Nuclear Regulatory Commission 

RESOLUTION OF PUBLIC COMMENTS (cont.)
 

• Progress commented on software grading process 
- Nuclear industry uses a different approach to software quality than
 

the one defined in IEEE Std 1012-1998
 

- Progress recommends that all safety system software be assigned
 
highest software integrity level 4
 

• RESOLUTION ~ 
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"'"'lit * <f!I'"'/" REGULATORY POSITIONS 

1. CRITICAL SOFTWARE 
Safety system software in nuclear power plants should be 
assigned software integrity level 4 

2.	 SOFTWARE RELIABILITY 
Staff does not endorse quantitative reliability goals as a sole 
indicator of meeting the Commission's regulations for reliability 
of digital safety systems 

9 
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3.	 INDEPENDENCE OF SOFTWARE VERIFICATION 
AND VALIDATION 

IEEE Std 1012-1998 guidance on managerial, technical, and 
financial independence satisfy requirements of Criterion I of 
Appendix B to 10 CFR Part 50, though this does not mean that a 
separate company is required to perform independent V& V of 
safety system software 

4.	 CONFORMANCE OF MATERIALS 
Guidance on retrospective V& V of software not verified under 
the standard (i.e., COTS software) can be found in Annex D, 
"V&V of Reusable Software," to IEEE Std 1012-1998 

10 
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5.	 QUALITY ASSURANCE 
Additions to the provisions contained in Clause 7.7.4 of IEEE 
Std 1012-1998 are necessary to satisfy Criterion XVII of 
Appendix B to 10 CFR Part 50 regarding records keeping 

6.	 TOOLS FOR SOFTWARE DEVELOPMENT 
If provisions contained in IEEE Std 7-4.3.2-1993 regarding 
V&V of software development tools cannot be demonstrated, 
provisions in RG 1.168, Revision 1, will apply 

11 
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7] *••"ilf" REGULATORY POSITIONS (cont.) 

7.	 VERIFICATION AND VALIDATION TASKS 
The following V& V tasks identified in Table 3 of IEEE Std 
1012-1998 as "optional" are, in general, considered by NRC 
staff as part of the minimum set of V& V activities for safety 
system software: 

a. Audits 

b. Regression Analysis and Testing 

c. Security Assessments 

d. Test Evaluation 

e. Evaluation of User Documentation 

12 
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If.'It*of,f''' CONCLUSION 

•	 REGULATORY GUIDE 1.168, REVISION 1
 
ENDORSES CURRENT IEEE STANDARDS
 

•	 REGULATORY POSITIONS ARE CONSISTENT WITH 
COMMISSION'S REQUIREMENTS AND SRP 
CHAPTER 7 

•	 NO BACKFIT ISSUES 

•	 LETTER OF ENDORSEMENT 

13 
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SUMMARY MINUTES OF THE 
ACRS PLANNING AND PROCEDURES SUBCOMMITTEE MEETING 

OCTOBER 1, 2003 

The ACRS Subcommittee on Planning and Procedures held a meeting on October 1,2003, in 
Room T 2 B3, Two White Flint North Building, Rockville, Maryland. The purpose of the meeting 
was to discuss matters related to the conduct of ACRS business. The meeting was convened 
at 8:30 a.m. and adjourned at 10:00 a.m. 

ATTENDEES 

M. Bonaca 
G. Wallis 
S. Rosen 

ACRS STAFF 

• J. T. Larkins 
S. Bahadur 
H. Larson 
R. P. Savio 
S. Duraiswamy 
J. Gallo 
S. Meador 
M. EI-Zeftawy 
M. Snodderly 
M. Sykes 
R. Caruso 

1)	 Review of the Member Assignments and Priorities for ACRS Reports and Letters for the 
October ACRS meeting 

Member assignments and priorities for ACRS reports and letters for the October ACRS 
meeting are attached (pp. 6-10). Reports and letters that would benefit from additional 
consideration at a future ACRS meeting were discussed. 

RECOMMENDATION 

The Subcommittee recommends that the assignments and priorities for the October 

• 
ACRS meeting be as shown in the attachment (pp. 6-10). 

/
 



2)	 Anticipated Workload for ACRS Members •	 
2 

The anticipated workload for ACRS members through December 2003 is attached (pp. 
6-10). The objectives are 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 

During this session, the Subcommittee also discussed and developed recommendations 
on the item included in Section II of the Future Activities List (p. 11). 

RECOMMENDATION 

The Subcommittee recommends that the members provide comments on the 
anticipated workload. Changes will be made, as appropriate. The Committee should 
decide on the Subcommittee's recommendations on items in Section II of the Future 
Activities List. 

3) Follow-up Items Resulting from the Meeting with the NRC Commissioners 

• The ACRS will meet with the NRC Commissioners between 9:30 and 11 :30 a.m. on 
Thursday, October 2,2003, to discuss the following items: 

Overview (MVB) 

•	 Risk-informing 10 CFR 50.46 and proposed / 
10 CFR 50.69 

•	 License renewal activities / 

•	 Review of AP 1000 designs / 

•	 Preapplication review of ESBWR design) 

•	 Power uprate review standard / 

•	 Future ACRS activities 

II Advancement of PRA technology in risk-informed decisionmaking (TSK) ) 

III Materials Degradation Issues (JDS) ) 

• 
IV Reactor oversight process (WJS) / 



RECOMMENDATION• 
3 

The Subcommittee recommends that the Committee discuss the follow-up items, if any, 
resulting from this meeting and develop a schedule and propose assignments to bring 
them to closure. 

4) Schedule for ACRS Review of Safeguards and Security Matters 

A list of near-term ACRS safeguards and security activities and the associated 
schedules were provided to the Committee during the September 2003 ACRS meeting. 
As noted at the September meeting, Dr. Bonaca will discuss plans for the FY 2004 and 
FY 2005 ACRS activities in the safeguards and security area during the October 2003 
meeting (pp. 12-13). The Planning and Procedures Subcommittee discussed taking a 
more strategic approach to Safeguards & Security issues and decide on what matters to 
review based on value added and what advice might be most useful to the Commission. 

RECOMMENDATION 

• 
The Subcommittee recommends that the ACRS discuss Dr. Bonaca's proposal and 
approve a list of matters in the safeguards and security area for review by the ACRS. 
Also, the Committee should discuss Dr. Bonaca's proposal to hold a Safeguards and 
Security Subcommittee meeting at Sandia on the pilot plant vUlnerability assessment 
and mitigation strategy insights during November 2003. In addition, the Committee 
should decide whether to write a separate report on the research activities in the area of 
safeguards and security. Dr. Bonaca will set a time for a planning session to establish 
review activities in this area. 

5) ACRS Evaluation of RES Programs 

The Office of Nuclear Regulatory Research (RES) has been charged by the EDO to 
establish a process to evaluate the effectiveness and utility of its programs. This 
evaluation is mandated from the Government Results and Performance Act and needs 
to be in place during the next fiscal year. Mike Mayfield discussed this matter with the 
Committee during the September 2003 ACRS meeting to find out whether ACRS would 
be interested in undertaking this task. The Committee agreed to assist RES in 
assessing the effectiveness and utility of the NRC research programs. The Committee 
will provide its views on a possible role for ACRS in this assessment to RES in 
November 2003. Dr. Powers plans to provide proposed assessment metrics of the 
effectiveness and utility of the NRC research programs for consideration by the Planning 
and Procedures Subcommittee and the full Committee during their November 2003 
meetings. 

Mr. Mayfield recently provided the ACRS/ACNW Executive Director a draft "Proposed 
Approach to ACRS Review of Research Quality" (p. 14) for Committee consideration. 

•
 



RECOMMENDATION•
4 

The Subcommittee recommends that the Committee discuss the Proposed Approach 
provided by Mr. Mayfield. Dr. Powers plans to propose assessment metrics durillg the 
November 2003 ACRS meeting for consideration by the Committee. 

6) Proposed ACRS Meeting Dates for CY 2004 

Proposed ACRS meeting dates for CY 2004 are included in the attached calendar (pp. 
15-26). These dates should be finalized during the November 2003 ACRS meeting. 

RECOMMENDATION 

The Subcommittee recommends that the members provide feedback on the proposed 
meeting dates and that the Committee finalize the ACRS meeting dates for CY 2004 
during the November 2003 meeting. 

7) Summarv Matrix of ACRS Reports and Letters 

• 
Each year, the ACRS Office is required to provide the Commission with a Summary 
Matrix of ACRS reports and letters issued during that year. This year's (2003) report is 
due to the Commission on December 31 ,2003. As has been the ACRS policy, the 
Committee should authorize the ACRS Executive Director to summarize the ACRS 
reports and letters and develop a Summary Matrix, which will be sent to the members 
for feedback prior to submitting to the Commission. 

RECOMMENDATION 

The Subcommittee recommends that the Committee authorize the ACRS Executive 
Director to develop the Summary Matrix of ACRS reports and letters. 

8) ACRS Retreat in 2004 

The Committee normally holds a retreat each year to discuss various matters, including 
process issues, operational issues, and self-assessment. OWing to lack of funding, the 
Committee did not hold a retreat in 2003. The Committee should decide whether to hold 
a retreat in 2004, and if so it should decide on the location, topics, and dates for the 
retreat. 

RECOMMENDATION 

The Subcommittee recommends that the members hold a retreat in 2004. The 
Committee should decide on the scope, topics, dates, and location for the retreat. The 
Planning and Procedures Subcommittee will develop an agenda and member 
assignments and discuss this with the Committee during the November 2003 ACRS 

• 
meeting. 



9)	 Steam Generator Action Plan Items to Address ACRS Recommendations on the 
Differing Professional Opinion • 

5 

At the request of the EDO, the Committee reviewed the technical merits of the Differing 
Professional Opinion (DPO) issues on steam generator tube integrity and documented 
its comments and recommendations in NUREG-1740, "Voltage-Based Alternative 
Repair Criteria." The Committee informed the EDO and the Commission that it would 
like to review the staff's resolution of the ACRS comments and recommendations in 
NUREG-1740. Dr. Powers' proposal for dealing with the items declared resolved by the 
staff is attached (pp. 27-35). 

RECOMMENDATION 

The Subcommittee recommends that the Committee discuss Dr. Powers' proposal and 
agree to a course of action. 

10)	 Member Issues 

Subcommittee Activities (JTUMVB) 

• 
As a part of the Planning and Procedures Subcommittee planning activities, each 
Subcommittee Chairman should provide a listing of proposed/planned Subcommittee 
meetings for the next several months. To the extent possible, the Subcommittee 
Chairman should note the subject of the meeting, its objective and projected outcome. 
The ACRS Chairman will take a few minutes during each meeting to go around the table 
and query each member on proposed upcoming Subcommittee meetings. 

•
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ANTICIPAT WORKLOAD 

OCTOBER 1-4, 2003 , 

BASIS FOR AVAIL.LEAD LEAD ENGINEER! OFBACKUP PRIORITY REPORTISSUEMEMBER BACKUP PRIORITY DRAFTS 

Bonaca All Members Larkins Meeting with the NRC Commissioners. 
(October 2,9:30-11 :30 a.m.) 

Ford Jain Proactive Materials Degradation 
Assessment Program 

-Kress EI-Zeftawy Interim review of the AP1 000 design A To identify issues of 
concern to the ACRS 

Bonaca Savio Interim Report on Safeguards and A To identify issues of Draft 
Security [Spent Fuel Fire, etc.] concern to the ACRS 

Leitch Bonaca Sykes/Duraiswamy Fort Calhoun License Renewal Application A To Support the staff Draft 
schedule

-Bonaca Jain/Duraiswamy Subcommittee Report - H.B. Robinson -
-License Renewal Application 

[Subcommittee Mtg on 9/30] 

Rosen Weston RES Report on Effects of Grid Events on 
Nuclear Power Plant Performance (1985
2001) and recent switchyard events 

~ 
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• ANTICIPAT.ORKLOAD • " 

OCTOBER 1-4,2003 (CONT'D) 
" 

LEAD LEAD ENGINEER! BASIS FOR 
AVAIL. 

BACKUP ISSUE PRIORITY OF
MEMBER BACKUP REPORT PRIORITY 

DRAFTS 

Powers -- Duraiswamyl Format, Content, and Assignments for the - - --
Nourbakhsh ACRS Report on the NRC Safety 

Research Program 

Caruso Subcommittee Report - Reactor Fuels - - --
Subc. Mtg 9/29-30 

Rosen - Sykes Subcommittee Report - Fire Protection, - - --
Subc. Mtg. 9/9/03 

Sieber - EI-Zeftawy Draft Final Regulatory Guide 1.168, A To support the staff Draft 
Verification and Validation of Digitall&C schedule 
Systems 

-.:! 
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LEAD 
BACKUPMEMBER 

Apostolakis Sonaca 

Sonaca Leitch 

Kress 

Powers 

Rosen 

~, 

LEAD ENGINEERI 
BACKUP 

Savio/Major 

Sykes 

EI-Zeftawy/Snodderly 

Weston 

EI-Zeftawy 

Duraiswamy/ 
Nourbakhsh 

Weston 

Caruso 

Sykes 

ANTICIPAT WORKLOAD
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NOVEMBER 5-8, 2003 

ISSUE 

Interim Report on Safeguards and (J)ec-; 
Security Issues (RI Vulnerability 
Assessment and Decisionmaking) 

Subcommittee Report - Ginna License 
Renewal Application (Subc. Mtg. 11/4/03) 

Advance Reactors Framework Cp ee0 

Proposal Resolution of GSI-189, 
"Susceptibility of Mark III Containments to 
Early Failure From Hydrogen Combustion 
During a Severe Accident" 

Early Site Permit Review Standard. 

Discussion of ACRS Report on the NRC 
Safety Research Program 

Mixed Oxide Fuel Fabrication facility 

Task Force Report on Operating 
Experience - Information Briefing 

Draft Final Revision to 10 CFR 50.48 to 
endorse NFPA-805 Fire Protection 
Standard (Tentative) 

PRIORITY 

A 

(Report as 
needed) 

A 

(Report as 
needed) 

-

A 

-

A 

" 

" 

AVAIL.
BASIS FOR OF

REPORT PRIORITY DRAFTS 

To identify issues of -
concern to the ACRS 

To support the staff ' -
schedule 

To support the staff 
schedule 

- -

To support the staff 
schedule 
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ANTICIPATED WORKLOAD
 
NOVEMBER 5-8, 2003 (CONT'D)
 

AVAIL.LEAD LEAD ENGINEERI BASIS FOR BACKUP PRIORITY OFISSUEMEMBER BACKUP REPORT PRIORITY DRAFTS 

Shack Snodderly Effectiveness of USI-A45 Resolution (Report as 
(Decay Heat Removal) needed) 

-Sieber Sykes Proposed final Reg. Guide 1.32, Rev. 3, To support the staff 
Criteria for Power Systems for Nuclear 

A 
schedule-

plants 

Sykes Potential .Draft Reg. Guide DG-1129, Criteria for -
Larkinsgram 

Systems (Rev. 3 to RG.1.75) 
independence of Electrical Safety 

~ 
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ANTICIPAT ORKLOAD 
. 

DECEMBER 4-6, 2003 . 

LEAD LEAD ENGINEER! 
BACKUP ISSUE PRIORITY

MEMBER BACKUP 
BASIS FOR 

REPORT PRIORITY 

AVAIL. 
OF 

DRAFTS 

Bonaca - Savio/Major Safeguards and Security - Pilot Plant A To identify issues of -
Studies/Mitigation Strategies and RES concern to the ACRS 
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• Items Requiring Committee Action 

Rulemaking on Risk.lnfonning 10 CFR 50.46. Acceptance Criteria for ECCS for (Open) 

Light-Water Nuclear Power Reactors 
1 

Member: William Shack Engineer: Michael Snodderly 

Estimated Time: 6 Hours 

Purpose: Determine a Course of Action 

Priority: High 

Requested by: NRRJRES E. McKenna, NRR 

The Commission's March 31, 2003, Staff Requirements Memorandum on Risk Informing Changes to 10 
CFR Part 50 (Option 3) and Recommendations on Risk-Informing Changes to 10 CFR 50.46 directs the staff 
to redefine the design basis large-break loss-of-coolant accident (LOCA) in view of the apparent low risk 
associated with such events. The Commission asked the staff to provide the Commission with a 
comprehensive "LOCA failure analysis and frequency estimation" that is realistically conservative and 
amenable to decision-making subject to the comments and considerations noted in the SRM. The staff is 
conducting an expert elicitation to produce the LOCA frequency estimation. 

I propose that we meet with the staff to discuss the results of the expert elicitation and their plans for 
responding to the SRM on November 2I, 2003. I have not confirmed with the staff but perhaps we could 
meet on November 3 or a half day on November 4, 2003. I recommend that the P&P choose a date in 
November that can accommodate the most members. The staff can not accommodate November 17-19, 2003. 

• 

Tuesday, September 30, 2003 Page 1 of 1• II
 



• Items Requiring Committee Action 

1 Review R.G.l.32. Revision 3. "Criteria for Power Systems for Nuclear Power Plants" (Open) 

Member: John Sieber	 Engineer: Marvin Sykes 

Estimated Time: 

Purpose: Review & Comment 

Priority: High 

Requested by: RES Satish Aggarwal 

RES has requested ACRS review of the subject guide which endorses IEEE Std. 308-2001, "Criteria for Class 
1E Power Systems for Nuclear Generating Stations," with one exception. The staff did not endorse the 
criteria for sharing of safety-related dc power systems in multi-unit nuclear power plants. 

This RG was issued for public comment in May 2003. The comment period ended July 2003. One letter was 
received which provided editorial comments which have been incorporated into the final document. 

2	 Review Draft Revision 3 of Regulatory Guide 1.75. "Criteria for Independence of (Open) 

Electrical Safety Systems" (Draft issued as DG·1129l 

Member: John Sieber	 Engineer: Marvin Sykes 

•
 Estimated Time:
 

Purpose: Possible Review 

Priority: High 

Requested by: RES Satish Aggarwal 

RES has requested ACRS review of the subject regulatory guide once public comments are received and 
incorporated. Revision 2 of this regulatory guide ndorses 384-1974 which has become outdated. The draft 
revision of the reg guide endorses IEEE Std. 384-1992, "Criteria for lndependence of Class 1E Equipment 
and Circuits'" with few exceptions. 

Mr. Sieber recommends that the Committee review this Guide after reconciliation of public comments . 

• Friday, October 03,2003	 Page 1 of 1 



PROPOSED ACRS SAFEGUARDS AND SECURITY ACTIVITIES---- JANUARY 2004
 

• THROUGH SEPTEMBER 2005 

PROPOSED ACTIVITIES 

•
 

Provide comments on pilot plant (aircraft attack) vulnerability assessments and mitigation
 
strategy insights.
 
Continue to discuss follow-on activities resulting from pilot plant studies (insights,
 
simplified analysis tools, and licensee actions).
 
Continue to work with the NRC staff and the Commission in the development of risk

informed vUlnerability analysis and risk-informed decision-making.
 
Support Commission activities associated with the assessment of possible
 
consequences of land and water attacks by (1) providing the Committee's technical
 
insights as to the realism and quality of the assessment of the impact of the attack on
 
plant structures and systems and (2) working with the NRC staff in the development of
 
effective mitigation strategies.
 
Support work associated with the development of strategies/actions for plant stabilization
 
after an attack and terrorist-attack-related emergency planning.
 
Follow the NRC staff's work on the assessment of cybersecurity and the potential for
 
insider sabotage and provide comments consequence assessment as appropriate.
 
Remain informed as to the status of RES's safeguards and security programs and
 
provide comments as appropriate.
 
Remain informed as to the insights gained from the program for force-on force exercises.
 
Support the ACNW's work on the assessment of the modeling of the consequences of
 
the use of RDDs and use of more realistic health/environmental effects models.
 

PROPOSED SCHEDULES 

Schedules for near- term Safeguards and Security activities 

October 2003 
During the October 1-4 2003 ACRS meeting 

Complete ACRS report on SFP vulnerabilities 
Discuss ACNW taking the lead on the review of NRC activities related to RDDs 
and use of more realistic health/environmental effects models. 
Mario Bonaca discusses longer-term planing of ACRS safeguards and security 
activities 

November 2003 
Safeguards and Security Subcommittee scheduled on November 5 

Topics to be discussed 
Report on RI decision making and RI vulnerability assessment (George 
Apostolakis) 
Status of work on pilot plant VUlnerability assessments and mitigation 
strategy insights 
RES proposed research plan for FY 04-05 

• /J-



Complete ACRS report on RI decision making and RI vulnerability assessment during 

•
 
the November 6-8 ACRS meeting (George Apostolakis)
 

(Tentative) Safeguards and Security Subcommittee meeting at Sandia to discuss pilot 
plant vulnerability assessments and mitigation strategy insights with SNL and LANL staff 
in mid-November (1 % to 2 days) 

December 2003 
Complete ACRS reports on pilot plant studies/mitigation strategies and RES research 
plan during the December 4-6 ACRS meeting 

Schedules for January 2004 through September 2005 ACRS safeguards and security 
activities----subject to modification as NRC staff work scopes and schedules become 
better defined. 

3rt! Quarter FY04 (March-June 2004)
 
Subcommittee meeting (1 day) with ACRS report as needed
 

Topics: 
Follow-on discussions to pilot plant (air attack) study insights 
Follow-on discussions on NRC work on the development of guidance on 
risk-informed vulnerability assessment and risk-informed decision-making. 
Status of RES's planning for FY05 work 

• 
Status of confirmatory experiments on spent fuel pool heat-up and 
propagation phenomena (tentative) 
Licensee actions resulting from insights from pilot plant (air attack) studies 
Overview of NRC work on land- and water-borne threats and insights from 
associated pilot plant studies.
 
Status of NRC staff work on cyber and insider threats.
 
Status on NRC staff work on improved force-on-force/human performance
 
models
 

4th Quarter FY04 (July-September 2004)
 
Subcommittee meeting (2 % days at Sandia, with SNL and LASL experts in attendance)
 
with a follow-on ACRS report
 

Topics: 
Adaption of tools developed for aircraft threat assessment to other 
threats. 
Modeling of the effects of explosive charges on plant structures and 
equipment, inclUding the spent fuel pool. 
Results and insights from land- and water-borne related pilot plant studies 
Development of land- and water-borne assault simUlation models 
Realistic modeling of accident progression 
Development of simplified analysis tools 
PC-based simplified structural analysis tools 
Aviation fuel related fire propagation assessment work 

• FY05 plans/schedules to be developed by July 2004 utilizing FY05 budget input 



-------------- --- - -\ 

PROPOSED APPROACH TO ACRS REVIEW OF RESEARCH QUALITY 

PURPOSE OF REVIEW: 

To provide a quantitative metric and qualitative review of the quality of the RES program to be 
used in the annual RES performance report and in supporting RES' quality improvement 
activities. 

APPROACH: 

ACRS and RES will identify six projects at the beginning of each Fiscal Year. 

ACRS will schedule one or more meetings during the year where the cognizant 
subcommittee, the full committee, or both, will be briefed on each project ( a total of at 
least 6 meetings, depending on the Committee desires). These could be meetings that 
would normally be held during the year but that specifically include a quality assessment, 
or special briefings to address project quality. 

•
At the end of the FY, the ACRS will issue a letter report to the Director, RES, providing a 
quantitative metric (a numeric grade) for the overall program and a narrative evaluation 
of each of the six projects. The inputs for each project would, presumably, be developed 
at the time of the briefing on the project. The metric and narrative will address the 
following questions. 

Are the objectives of the project clear?
 
Will the technical approach likely lead to a result that satisfies the objectives?
 

I 

Are the staff and laboratories qualified to perform the work? 
Have adequate quality control and quality assurance activities been implemented 

! for both experimental and analytical efforts? 
I Is the work being performed technically sound? 

Are the results credible? 
Have conservative and non-conservative inputs and assumptions been 
identified? 
Have uncertainties been adequately addressed? 
Are the work products (reports, computer codes, etc.) clearly written and of high 
quality? 
Do final products adequately address the objectives? 

ACRS and RES will work to develop guidelines for the project reviews to facilitate 
consistent 'grading' for the diverse technical projects and to minimize burden on the 
ACRS members. 

RES will report back to ACRS (either in a briefing or a memorandum) on the overall 
quality metric for the Office and on changes made in response to the narrative 
assessments. 

! 
!' 
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• 
To: ACRS Members 

From: Dana A. Powers 

Subject: Steam Generator Action Plan 

On	 September 10, while the rest of you were relaxing in the joyful review of disaster potentials 
for spent fuel pools, I met with the NRC staff to discuss the progress being made in connection 
with the Steam Generator Action Plan. In a grueling session with the staff that lasted throughout 
the lunch hour, we poured over each and every element of the lengthy Action Plan. Though 
staff has been diligent in their efforts to pursue this plan, they have not followed the strategy 
promised to us at the time the ACRS issued the report of its ad hoc subcommittee, "Voltage
based Alternative Repair Criteria" (NUREG-1740). They have not done much to keep the ACRS 
well informed on their progress through each of the elements of the plan that address our 
concerns. Below are listed several achievements of the staff in their pursuit of the plan that may 
deserve review by the ACRS or its subcommittees. 

•	 Staff continues to disagree with ACRS on theJ091!1~~QllsilJgj,ssue though they say 
little about why they disagree save that they have looked at the data. In the report 
from the ad hoc subcommittee it was made clear that the staff had not looked at the 
data with any seriousness despite their claims to the contrary. 

• 
• Staff has completed their analyses of vibrations and blowdown forces associated 

with a main s1~_?mlin~l~?k. They conclude that these Torces are'modest and will 
only cause very long circumferential cracks to propagate. This, of course, was their 
position at the time of the review of the differing professional opinion. They claim to 
have experimental data taken in small scale tests to support their analyses. 
Anecdotal accounts of the nature of blowdowns 'from opening of the main steamline 
would seem contrary to the results they claim. 

•	 Staff is in the process of greatly upgrading the analyses 0t..!Dermaf,.bx~~..!!!ig~L9f 
,steam generator tube rupture accidents and induced steam generator tube ruptures. 
These analyses still use the empirical formulations of countercurrent natural 
convection in the SCDAP-RELAP code. They have done more CFD analyses of 
mixing in the inlet plenum to the steam generator and find differences between CE 
and Westinghouse steam generators. They do not find any effect of leaking tubes 
on the nature of the mixing. 

•	 Staff is upgrading its..!i~K-?!1ill'y§~~ for steam generator tube rupture events and 
induced steam generator tube ruptures. There seems to be a lot of repetition of 
uncertainty analyses. Staff may need some help in getting these analyses done 
correctly the first time. 

•	 Staff has developed a much improved model of the PLQR,9QHl!Y.s>t~rack detection by 
eddy current methods to replace the constant probability of 0.6 tl1ey"have"E>e-en-
using. It is not apparent that this improved model of the probability of detection has 

•	 
been implemented. It appears that they are just continuing to hone this model. 



• 
• The staff plan to develop a much improved understanding of stress corrosion 

cracking in steam generators has suffered some budgetary setbacksancfTslikely to 
suffer more. 

• 

•
 



• 
Steam Generator Action Plan Completed Items 

(September 29, 2003) 

• 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.1 Develop a better understanding 
of the potential for damage 
progression of mUltiple steam 
generator (SG) tubes due to 
depressurization of the SGs 
(e.g., during a main steam line 
break (MSLS) or other type of 
secondary side design basis 
accident). 

Specific tasks include: 

a) Perform thermal-hydraulic (T
H) calculations and sensitivity 
studies using the 3-D hydraulic 
component of TRAC-M to assess 
the loads on the tube support 
plate and SG tubes during main 
steam line break (MSLB). 
Perform sensitivity studies on 
code and model parameters 
including numerics. Develop 
conservative estimate of loads 
and evaluate against similar 
analyses. 

b) Perform T-H assessment of 
f1ow- induced vibrations during 
MSLB. Using the T-H conditions 
calculated during the transient, 
generate a conservative estimate 
of flow-induced vibration 
displacement and 'frequency 
assuming steady state behavior. 

Joint T-H 
Phenomena and 

Materials & 
Metallurgy 

Subcommittees 

•
 



•
 

•
 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.1 
(continued) 

c) Perform additional sensitivity 
studies as needed. 

d) Obtain information from 
existing analyses related to loads 
and displacements (axial, 
bending, cyclic) experienced by 
SG structures under MSLB 
conditions. 

e) Using information from tasks 
3.1 a, 3.1 b, and 3.1 d, estimate 
upper bound loads and 
displacements. 

f) Estimate crack growth, if any, 
for a range of crack types and 
sizes using 
bounding loads from task 3.1 e in 
addition to the pressure stresses. 
Include the effects of tube 
support plate (TSP) movement in 
these evaluations and any 
effects from cyclic loads. 

g) Estimate the margins to crack 
propagation for a range of crack 
sizes for MSLB types loads and 
displacements in addition to the 
pressure stress. 

h) Based on the margins 
calculated in task 3.1 g over and 
above the bounding loads, 
decide if more refined TH 
analyses need to be conducted 
to obtain forces and 
displacements of structures 
under MSLB conditions. 

• Jf 
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•
 

•
 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.1 
(continued) 

I) Conduct tests of degraded 
tubes under pressure and with 
axial and bending loads to 
validate the analytical results 
from above tasks. 

3.2 Confirm that damage 
progression via jet cutting of 
adjacent tubes is of low enough 
probability that it can be 
neglected in accident analyses. 

Specific tasks include: 

a) Complete tests of jet 
impingement under MSLB 
conditions. 

b) Conduct long duration tests of 
jet impingement under severe 
accident conditions. 

c) Document results from tasks 
3.2a and 3.2b. 

Joint T-H 
Phenomena and 

Materials & 
Metallurgy 

Subcommittees 

•
 
----------~-- 



•
 

•
 

•
 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.4 Develop a better understanding 
of RCS conditions and the 
corresponding component 
behavior (including tubes) under 
severe accident conditions in 
which the RCS remains 
pressurized. 

Specific tasks include: 

a) Perform system level analyses 
to assess the impact of plant 
sequence variations (e.g., pump 
seal leakage and SG tube 
leakage). 

b.1) Re-evaluate eXisting system 
level code assumptions and 
simplifications. 

c) Examine 1/7 scale data to 
assess tube to tube temperature 
variations and estimate 
variations for plant scale. 

e) Examine SG tube severe 
accident T-H conditions using 
computational fluid dynamics 
(CFD) methods. This includes 
the following: 

Joint T-H 
Phenomena and 

Materials & 
Metallurgy 

Subcommittees 



or ideniifying§~~,~r~ 
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•
 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.4 
(continued) 

e.1) Benchmark CFD methods 
against 1/7 scale test data. 

e.2) Perform full scale plant 
calculations (hot leg and SG) for 
a 4 loop Westinghouse design. 
Evaluate scale effects. 

e.3) Perform plant analysis to 
address the effects on inlet 
plenum mixing resulting from 
tube leakage and hot leg 
orientation (CE design impact). 

g) Perform experiments to 
develop data on inlet plenum 
mixing impacts due to SG tube 
leakage and hot leg/ inlet plenum 
configuration . 

3.5 Develop improved methods for 
assessing the risk associated with 
SG tubes under accident conditions. 

Specific tasks include: 

Joint T-H 
Phenomena and 

Materials & 
Metallurgy 

Subcommittees 

a) Development of an integrated 
framework for assessing the risk for 
the high-temperature/high-pressure 
accident scenarios of interest. 

3.5 
(continued) 

.!,il'lJ~~~X~g 
l~'tt~,~!g:lI;l.Rt 

accident scenarios-that lead to 
challenges of the reactor coolant 
pressure boundary. 

•
 



•
 

•
 

•
 

Action 
Plan Item 
Number 

Description Subcommittee Schedule Notes 

3.6 Address an ACRS report conclusion 
that improvements can be made 
over the current use of a constant 
probability of detection (POD) for 
flaws in SG tubes, RES has recently 
completed an eddy current round 
robin inspection exercise on a SG 
mock-up as part of NRC's research 
to independently evaluate and 
quantify the inservice inspection 
reliability for SG tubes. This 
research has produced results that 
relate the POD to crack size, 
voltage, and other flaw severity 
parameters for stress corrosion 
cracks at different tube locations 
using industry qualified teams and 
procedures. Complete analysis of 
research results and prepare topical 
report to document the results. 
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3.7 Assess the need for better leakage 
correlations as a function of voltage 
for 7/8" SG tUbes. 
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3.8 Develop a program to monitor the 
prediction of flaw growth for 
systematic deviations from 
expectations. 
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3.9 Develop a more technically 
defensible position on the treatment 
of radio nuclide release to be used 
in the safety analyses of design 
basis events. 

Specific tasks include: 

a) Assess Adams and Atwood and 
Adams and Sattison spiking data 
with respect to the ACRS 
comments. 
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