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

MEMORANDUM TO: Michael T. Markley, Senior Staff Engineer 
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FROM: Dr. George Apostolakis, Chairman 
Reliability and Probabilistic Risk Assessment Subcommittee 

SUB..IECT: CERTIFICATION OF THE SUMMARY/MINUTES OF THE JOINT 
MEETING OF THE ACRS SUBCOMMITTEES ON RELIABILITY AND 
PROBABILISTIC RISK ASSESSMENT AND ON REGULATORY 
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ACRS/ACNW 

SUBJECT: WORKING COPY OF THE MINUTES OF THE JOINT MEETING OF 
THE ACRS SUBCOMMITTEES ON RELIABILITY AND PROBABILISTIC 
RISK ASSESSMENT AND ON REGULATORY POLICIES AND 
PRACTICES, SEPTEMBER 23-24,1999, ROCKVILLE, MARYLAND 

A working copy of the minutes for the subject meeting is attached for your review. Please 
review and comment on them at your soonest convenience. Copies are being sent to each 
ACRS Member who attended the meeting for information and/or review. 
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As Stated 

cc: ACRS Members 
J. Larkins 
R. Savio 
S. Duraiswamy 
ACRS Staff and Fellows 



I ., I)~ I" 0
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George Apostolakis - 11/19/99 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
MEETING OF THE JOINT SUBCOMMITTEES ON RELIABILITY AND PROBABILISTIC RISK
 

ASSESSMENT AND ON REGULATORY POLICIES AND PRACTICES
 
MEETING MINUTES - SEPTEMBER 23-24,1999
 

ROCKVILLE, MARYLAND
 

INTRODUCTION 

The joint ACRS Subcommittees on Reliability and Probabilistic Risk Assessment and on 
Regulatory Policies and Practices met on September 23-24, 1999, at 11545 Rockville Pike, 
Rockville, MD, in Room T-2B3. The purpose of this meeting was to review proposed revisions 
to the Probabilistic Risk Assessment Implementation Plan (September 23) and proposed 
rulemaking plan and study for development of risk-informed revisions to 10 CFR Part 50, 
"Domestic Licensing of Production and Utilization Facilities." 

The entire meeting was open to public attendance. Mr. Michael T. Markley was the cognizant 
ACRS staff engineer for this meeting. The meeting was convened at 1:00 p.m. and recessed at 
3:50 p.m. on September 23, 1999. The meeting was reconvened at 8:30 a.m. and adjourned at 
5:30 p.m. on September 24, 1999. 

During the session on the Probabilistic Risk Assessment Implementation Plan, Dr. Apostolakis 
recused himself from participating in discussions on aging because of a conflict with the Idaho 
National Engineering and Environmental Laboratory. 

ATrENDEES 

ACRS Members 

G. Apostolakis, Chairman W. Shack, Member 
T. Kress, Co-chairman J. Sieber, Member 
J. Barton, Member R. Uhrig, Member 
M. Bonaca, Member M. Markley, ACRS Staff 

Principal NRC Speakers 

R. Barrett, NRR* T. King, RES 
T. Bergman, NRR S. Newberry, NRR 
M. Cheok, t\lRR T. Reed, NRR 
M. Drouin, RES 

Principal Industry Speakers 

B. Bradley, NEI* 
A. Heymer, NEI 
P. Moieni, SCE* 



Public Participants 

J. Riccio, Public Citizen 

RES Office of Nuclear Regulatory Research 
NRR Office of Nuclear Reactor Regulation 
SCE Southern California Edison 
NEI Nuclear Energy Institute 

There were approximately 10 members of the public in attendance at this meeting. A complete 
list of attendees is in the ACRS Office File, and will be made available upon request. The 
presentation slides and handouts used during the meeting are attached to the office copy of 
these minutes. 

SEPTEMBER 23. 1999 

OPENING REMARKS BY THE SUBCOMMITTEE CHAIRMAN 

Dr. George Apostolakis, Chairman of the Subcornmittee on Reliability and Probabilistic Risk 
Assessment convened the meeting at 1:00 p.m. He introduced Dr. Kress, Chairman of the 
Subcommittee on Regulatory Policies and Practices and other members of the joint 
Subcommittees in attendance. He stated that the purpose of this meeting is to review proposed 
revisions to the NRC Probabilistic Risk Assessment Plan. Tomorrow, September 24, 1999, the 
Subcommittees will review the proposed rulemaking plan and study for development of risk
informed revisions to 10 CFR Part 50, "Domestic Licensing of Production and Utilization 
Facilities." He stated that the key document for today's meeting is SECY-99-211, "Status 
Report on the PRA Implementation Plan," issued August 18, 1999. Dr. Apostolakis noted that 
the staff has made substantial revisions in this update, in part, to address comments in General 
Accounting Office (GAO) report dated March 19, 1999. He also noted that the staff briefed the 
Commission on SECY-99-211 on September 7, 1999. 

Dr. Apostolakis stated that the Subcommittee had received no written comments or requests for 
time to make oral statements from members of the public. 

During discussion of the PRA Implementation Plan, Dr. Apostolakis declared that he had a 
conflict with the NRC work being performed at the Idaho National Engineering and 
Environmental Laboratory (INEEL) concerning plant aging. 

NRC STAFF PRESENTATION 

Mr. Thomas King, RES, led the discussion for the NRC staff. Ms. Mary Drouin, RES, and Mr. 
Richard Barrett, NRR, provided supporting discussion. The staff discussed selected issues in 
SECY-99-211 and the results of their review in response to the GAO report. Significant points 
made during the presentation include: 

•	 The staff is continuing to work with the American Society of Mechanical Engineers 
(ASME) who is developing a Standard for probabilistic risk assessment (PRA) quality. 
However, the staff expressed concern over the length of time before the proposed final 
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version of the Standard is issued for use. The staff noted that the Standard has changed 
substantially since the ACRS last reviewed it in March 1999 and suggested that some of 
these changes may not be acceptable to the NRC. 

•	 The staff noted that the American Nuclear Society (ANS) has begun work on the Phase II 
Standard for seismic and low-power and shutdown operations (LPSD). The National Fire 
Protection Association is also working on a Standard for assessing risk from fires. 

•	 The staff is proceeding with development of revised Safety Goal Policy Statement for 
Reactors and completion of a feasibility study for developing overarching principles for 
other regulated activities. This includes evaluation of issues such as: elevation of core 
damage frequency (CDF) to a fundamental goal, definition of adequate protection and 
defense-in-depth, societal risk and land contamination. 

•	 Other major activities include risk-informed licensing actions and associated pilot 
applications, possible updates to risk-informed Standard Review Plan (SRP) sections and 
regulatory guides, completion of Individual Plant Examination of External Events (IPEEE) 
reviews and associated insights reports, development of fire risk methods, studies o'f plant 
aging, LPSD research and development of computer models for selected technical issues. 

•	 The staff is revising the PRA Implementation Plan to incorporate its objectives and scope 
for pursuing risk-informed regulation in all regulated matters including both reactor and 
non-reactor activities. The next update to the PRA Implementation Plan is scheduled to 
be issued in February 2000. 

SEPTEMBER 24.1999 

OPENING REMARKS BY THE SUBCOMMITTEE CHAIRMAN 

Dr. George Apostolakis, Chairman of the Subcommittee on Reliability and Probabilistic Risk 
Assessment convened the meeting at 8:30 a.m. He introduced Dr. Kress, Chairman of the 
Subcommittee on Regulatory Policies and Practices and other members of the joint 
Subcommittees in attendance. He stated that the purpose of this meeting is to review the 
proposed rulemaking plan and study for development of risk-informed revisions to 10 CFR Part 
50, "Domestic Licensing of Production and Utilization Facilities." He stated that the ACRS 
reviewed SECY-98-300 regarding options for risk-informed revisions to 10 CFR Part 50 in 
December 1998 and provided a report to the Commission dated December 14, 1998. He 
stated that the Commission issued a Staff Requirements Memorandum dated June 8, 1999, 
directing the staff to pursue the proposed Option 2 rulemaking and Option 3 study for additional 
risk-informed changes to 10 CFR Part 50. Dr. Apostolakis noted that the joint Subcommittees 
previously met on July 13, 1999, and that the staff had subsequently met with the Nuclear 
Energy Institute (NEI) and licensee representatives to discuss options for revising 10 CFR Part 
50 and possible pilot participation. 

Dr. Apostolakis offered comments and a brief presentation on the use of importance measures. 
Significant points made during the presentation include: 
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•	 Importance measures can be insensitive to changes in design (e.g., adding more 
redundant system trains). The absolute value of CDF or Ll.CDF should playa role. 

•	 Importance measures are the primary analytical tools for ranking SSCs according to their 
risk significance. The commonly used measures the Fusel-Vesely (FV) and the Risk 
Achievement Worth (RAW). It is important for the expert panel to consider its limitations. 
Decisions should not be made using importance measures alone. 

•	 Dr. Apostolakis suggested the staff consider the article entitled, "Use of Importance 
Measures in Risk-Informed Regulatory Applications," by Michael Cheok and Gareth Parry, 
NRR, and Richard Sherry, a former ACRS Fellow. 

NRC STAFF PRESENTATION 

Option 2 Rulemaking Plan 

Mr. Scott Newberry, NRR, introduced the NRC staff in attendance and provided a brief overview 
of the planned presentation. Mr. Thomas Bergman, NRR, led the discussion for the NRC staff. 
Messrs. Timothy Reed and Michael Cheok, NRR, provided supporting discussion. The staff 
discussed its screening method for selecting candidate rule for revision and categorization of 
structures, systems, and components (SSCs). Significant points raised during the presentation 
include: 

•	 Objectives of the rulemaking effort include: 1) establish an alternative regulatory approach 
that enables licensees to risk-inform special treatment reqUirements, 2) the proposed 
regulatory alternative must maintain safety, reduce regUlatory burden, improve NRC 
efficiency and effectiveness, and enhance public confidence, and 3) utilize pilot plant 
experience to support development of a regulatory framework and technical approach. 

•	 The staff's proposed rulemaking approach entails development of a new, voluntary 
regulatory Section 10 CFR 50.69 and associated Appendix T. The staff contends that this 
approach is easier than modifying the full body of 10 CFR Part 50 regulation. 

•	 The staff proposes the use of a 2x2 matrix for partitioning SSCs into the following four 
categories: 1) safety-related, high safety significant, 2) non-safety-related, high safety 
significant, 3) safety-related, low safety significance, and non-safety-related, low safety 
significant. 

•	 Categorization in accordance with Appendix T requires: integrated decision making 
consistent with Regulatory Guide 1.174; use of an expert panel; sufficient quality and 
updating of PRAs; consideration of defense-in-depth philosophy, maintenance of safety 
margins, and limits on risk increases consistent with the Commission's Safety Goal Policy 
Statement; training, records and procedures; and mechanisms for performance 
monitoring and corrective actions. 

•	 The staff is working with NEI and licensee pilot plants to test certain regUlations and 
associated requirements. Proposed pilot plants include: South Texas Project, San 
Onofre, Arkansas Nuclear One, and Fermi. The staff has received an amendment 
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request from South Texas Project and expects to resolve the licensee's request by April 
2000. Other pilot candidates have not yet submitted formal requests for consideration by 
the NRC. 

•	 The staff plans to submit its draft paper to complete the advance notice of proposed 
rulemaking (ANPR) in May 2000, submit the proposed final rulemaking for Commission 
approval in October 2001 , and begin implementation in March 2002. 

NEI PRESENTATION 

Messrs. Biff Bradley and Adrian Heymer of the Nuclear Energy Institute (NEI) provided a brief 
presentation of industry activities related to the Option 2 approach to revision of 10 CFR Part 
50. Mr. Parviz Moieni of Southern California Edison Company provided supporting discussion. 
Significant points made during the presentation include: 

•	 The objective of revising 10 CFR Part 50 is to improve the efficiency of regulation while 
maintaining safety performance of the plants. 

•	 Implementation by licensees should be voluntary and selective. 

•	 NEI has stopped work on development of a petition for rulemaking for revisions to 10 CFR 
Part 50. NEI suggested that the content of the proposed rulemaking might better serve as 
the basis for industry guidance that the NRC might endorse. NEI expects to complete the 
subject gUideline in December 1999. 

•	 For Option 2, planned industry activities include: 1) development of a guideline for the 
categorization of SSCs, 2) pilot plant implementation via exemption requests, and 3) 
support for the advance notice for public rulemaking. 

•	 Risk importance evaluation would entail using criteria similar to those described in 
Regulatory Guide 1.174 without establishing absolute CDF and LERF goals. It would 
involve both quantitative and qualitative methods for a spectrum of events including 
internal, external, and shutdown. It would also involve evaluation of dynamic plant 
configuration. 

•	 Key aspects of the risk importance evaluation include the use of the proposed American 
Society of Mechanical Engineers (ASME) Standard for PRA quality and the reactor 
oversight program significance determination process (SOP). 

•	 NEI proposes to control safety significant SSCs which are not currently safety-related as 
commitments without additional regulatory treatment. Standby systems may require 
different treatment. SSCs that are safety-related but not safety significant would be 
treated as "commercial (T) SSCs" and maintained at functionally acceptable levels until 
the regulations are changed. 
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NRC PRESENTATION 

Option 3 Study· Changes to Technical Requirements 

Mr. Thomas King, RES, led the staff discussions concerning the Option 3 study concerning 
changes to technical requirements in the body of regulations including possible changes to 
design-basis accidents and General Design Criteria. Ms. Mary Drouin, RES, provided 
supporting discussion. Significant points made during the presentation include: 

•	 Desired characteristics of a risk-informed 10 CFR Part 50 include: 1) continue to provide 
reasonable assurance of public health and safety; 2) contain attributes of nuclear power 
plant design and operations commensurate with importance to safety; 3) safety 
significance would be assessed using the principles of defense-in-depth philosophy, 
maintenance of safety margins, and the intent of the Commission's Safety Goal Policy 
Statement; 4) would accommodate plant-specific design and operational attributes; would 
be consistent with the revised reactor inspection program; 5) would be performance
based to the extent practicable; and 6) could be implemented by both licensees and the 
NRC. 

•	 The scope and approach include: 1) adding provisions to 10 CFR Part 50 to allow for I'JRC 
approval of risk -informed alternatives to regulations, regulatory guides, and standard 
review plans; 2) deleting unnecessary or ineffective regulations; 3) modifying and revising 
existing requirements rather than pursuing a total rewrite of the regulations; 4) applying 
the Option 2 scope; 5) retaining the design basis concept; and 6) making small changes 
around the current risk profile. Fire protection codes and standards are excluded. 

•	 A public workshop was held on September 15, 1999, to obtain stakeholder perspectives. 
During that meeting, the following issues were discussed: 

Task 1: Identification of candidate requirements and design basis accidents to be 
revised. 

Task 2: Prioritization of candidate requirements and design basis accidents. 
Task 3: Identification of proposed changes to requirements. 

•	 Issues to be resolved include: 1) criteria for selecting candidates for changes, 2) criteria 
for recommending changes, 3) criteria for prioritizing recommended changes, 4) treatment 
of uncertainties,S) completeness and quality of risk assessments, and 6) treatment of 
operational occurrences. 

•	 The staff supports performance-based approaches, where practicable. 

•	 The staff plans to submit its Option 3 plan to the Commission in October 1999, hold a 
public workshop to discuss stakeholder comments and concerns in February 2000, and 
brief the ACRS in March 2000. 
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NEI PRESENTATION 

Mr. Adrian Heymer, NEI, provided a brief presentation on the industry's proposed parallel four
phase approach. Significant points made during the presentation include: 

•	 NEI supports a 4-phased approach includes: 

Phase 1: Ongoing improvements to inspection, assessment and enforcement programs. 
Phase 2: NRC Option 2 for defining the scope of structures, systems, and components 

(SSCs). 
Phase 3: NRC Option 3 for other candidate areas to make Part 50 risk-informed. 
Phase 4: Administrative/regulatory harmony with other regulations. 

•	 NEI proposes early rulemaking for some regulations (e.g., 10 CFR 50.44 for hydrogen 
recombiners and 10 CFR 50, Appendix K for emergency core cooling system evaluation 
models). 

PUBLIC CITIZEN PRESENTA1"ION 

Mr. Jim Riccio, senior attorney for Public Citizen, Critical Mass Energy Project, provided a brief 
presentation to the Subcommittees concerning his report entitled, " Amnesty Irrational, How the 
Nuclear Regulatory Commission Fails to Hold Nuclear Reactors Accountable for Violations of 
Its Own Safety Regulations." Significant points made during the presentation include: 

•	 Public Citizen and members of the public are concerned that efforts to revise 10 CFR Part 
50 are being driven by efforts to reduce industry burden rather than public health and 
safety. Applying PRA to 10 CFR Part 50 is inappropriate because plant design bases 
upon which these PRAs are base are incomplete and improperly documented. 

•	 PRAs are not valid because nuclear power plants have not been designed, constructed, 
operated, and maintained in accordance with the design basis. The absence of a recent 
reactor core meltdown does not preclude one from happening and the use of PRA masks 
the potential for core melt accidents. PRA is being misused to save costs for the industry. 
NRC and NEI efforts to risk-inform 10 CFR Part 50 are "short sighted and will place the 
public at greater risk." 

•	 The NRC should stick with the present version of 10 CFR Part 50. Making 10 CFR Part 
50 risk-informed will result in a less safe industry. 

SUBCOMMITTEE COMMENTS. CONCERNS. AND RECOMMENDATIONS 

Members of the joint Subcommittees offered the folloWing questions/comments: 

PRA Implementation Plan 

Dr. Kress questioned whether core damage frequency (CDF) and large, early release 
frequency (LERF) was being given equal status with the quantitative health objectives (QHOs). 
The staff stated that CDF and LERF were the next lower-level below the QHOs. 
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Dr. Apostolakis suggested that defining "adequate protection" beyond the current expectation of 
meeting regulatory requirements will require a cultural revolution for the nuclear power industry 
and NRC staff. The staff stated that the Commission had not yet taken any action to define 
"adequate protection" in response to proposed revision to the Commission's Safety Goal Policy 
Statement (SECY-99-191). The staff also noted that a public workshop is scheduled for 
November 9, 1999, to discuss public comments regarding possible revision to the Policy 
Statement. Dr. Shack questioned whether the staff was considering use of a three-region 
approach previously recommended by the ACRS. The staff stated that the revised reactor 
oversight process uses a three-region approach with performance thresholds. 

Dr. Apostolakis questioned how the staff can revise 10 CFR Part 50 to be risk-informed without 
redefining adequate protection. The staff stated that 10 CFR Part 50 could be revised but 
noted that it cannot be done without clarifying defense in depth. 

Drs. Apostolakis and Kress questioned the extent to which that staff had considered the use of 
frequency-consequence (F-C) curves in risk-informed decisionmaking. The staff stated that 
developing F-C curves would require a great deal of work and suggested that it may be 
worthwhile to consider within the context of the next revision to Regulatory Guide 1.174 
(General Guidance) for risk-informed changes to the licensing basis. Dr. Apostolakis noted that 
he had previously recommended the use of F-C curves related to 10 CFR 50.59 (Changes, 
Tests and Experiments). 

Option 2 Rulemaking Plan 

Dr. Powers questioned how the staff would consider different levels of risk that are neither high 
nor low safety significant (i.e., some medium category of risk). He also questioned how the 
staff would consider the various operating modes other than full-power operation (e.g., low
power and shutdown operations). The staff stated that the staff had not fully decided on a final 
set of categories and noted that the South Texas Nuclear Operating Company had selected 
four categories. The staff stated that it would be appropriate to consider the critical event 
sequences for low-power and shutdown operations risk but noted that it would be difficult to 
model all possible configurations. 

Dr. Apostolakis noted that the determination of safety significance of SSCs relies heavily on the 
use of importance measures (e.g., Fessell-Veselyand Risk Achievement Worth). He noted 
limitations of importance measures and suggested that the guidance in the Appendix be 
modified to clarify the proper roles of (a) importance measures, (b) sensitivity and uncertainty 
analysis, (c) baseline core damage frequency (CDF) and large, early release frequency (LERF), 
and changes in CDF and LERF (i.e., t>CDF and t>LERF). He also suggested that the staff 
should include guidance for conducting expert panel sessions and training on the use of 
importance measures. The staff acknowledged Dr. Apostolakis' comments and agreed to 
discuss this matter further during the September 30-0ctober 2, 1999 ACRS meeting. 

Dr. Apostolakis questioned whether the purpose of revising 10 CFR Part 50 was to maintain 
safety or enhance safety. The staff noted that this issue was discussed during a recent 
Commission meeting and that the staff's intent is to maintain safety. 
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Dr. Apostolakis questioned how the staff planned to risk-inform 10 CFR Part 50 without 
redefining "safety-related." The staff reiterated that the intent of developing the proposed 
regulatory section 10 CFR 50.69 and Appendix T was to look at alternative approaches to the 
treatment of safety-related SSCs based on safety significance. Dr. Apostolakis noted that there 
is no statement of what treatment would be applied for each of the 2x2 matrix. The staff stated 
that they had not yet concluded that a 2x2 evaluation matrix was the best solution and that they 
hoped to get feedback from the industry and public during the comment period. 

Dr. Wallis questioned Public Citizen's criticism of performance indicators as not being a 
representative sample of performance and being manipulated by the industry to alter perceived 
performance. Dr. Wallis suggested that Public Citizen appears to be guilty of extrapolating 
limited data or operating experience for the purpose of criticizing the industry. Mr. Riccio stated 
that the use of PRAs by the NRC and industry and staff is deplorable because the plant design 
bases are not maintained. Dr. Wallis suggested that PRA may be the best tool to reduce the 
probability of a core meltdown. 

At the conclusion of this session, Subcommittee members expressed favorable views regarding 
the proposed regulatory section 10 CFR 50.69. Most members expressed agreement with the 
staff that the proposed approach was preferable to conducting arduous debates over the 
current definitions of safety-related and the associated impact on other regulations. 

Option 3 StUdy - Changes to Technical Requirements 

Dr. Apostolakis stated that the Option 3 effort would provide the NRC with a unique opportunity 
to reexamine the assumptions that were codified in design bases accident analysis. He 
reiterated that policy issues such as defense-in-depth need to be resolved before fully 
implementing Option 3. The staff agreed but suggested that these issues might be better 
addressed once the proposed plan is approved. 

Dr. Apostolakis noted that the staff's schedule is very ambitious. The staff agreed but noted 
that it will be very important to get early industry feedback in order to proceed with possible 
reevaluation of accident analyses and related matters. The staff noted that some preliminary 
industry feedback had suggested that Options 2 and 3 be combined. 

STAFF AND INDUSTRY COMMITMENTS 

The NRC staff and industry representatives agreed to commitments: 

•	 Dr. Apostolakis questioned the staff's guidance on the use of importance measures (e.g., 
Fussell-Vesely, Risk Achievement Worth, etc.). The staff agreed to consider enhancing 
guidance on the use of importance measures in the next revision to Regulatory Guide 
1.174, "An Approach for Using Probabilistic Risk Assessment in Risk-Informed Decisions 
on Plant-Specific Changes to the Licensing Basis." 

SUBCOMMITTEE DECISIONS 

The Subcommittees decided to prepare a report for consideration by the Committee during the 
September 3D-October 2, 1999 ACRS meeting. Dr. Apostolakis volunteered to develop a 
preliminary draft report. 
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FOLLOW-UP ACTIONS 

•	 Dr. Apostolakis requested a copy of the Center for Strategic and International Studies 
(CSIS) entitled, "The Regulatory Process for Nuclear Power Reactors, A Review." The 
subject document was provided to Dr. Apostolakis subsequent to the meeting. 
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BACKGROUND MATERIALS PROVIDED TO THE SUBCOMMITTEE PRIOR TO THIS 
MEETING 

1.	 Subcommittee agenda. 
2.	 Subcommittee status report. 
3.	 Memorandum dated August 18, 1999, from William D. Travers, Executive Director for 

Operations, NRC, to The Commissioners, Subject: SECY-99-211, Status Report on the 
Probabilistic Risk Assessment Implementation Plan. 

4.	 Commission briefing transcript of the September 7, 1999, NRC Staff Briefing on the 
Probabilistic Risk Assessment Implementation Plan. 

5.	 Memorandum dated September 16,1999, from David B. Matthews, NRR, to John T. 
Larkins, Executive Director, ACRS, Subject: ACRS Preliminary Review of the Draft SECY 
Paper for Risk-Informing Special Treatment Regulations. 

6.	 Letter dated July 13, 1999, from J.J. Shepard, South Texas Project Nuclear Operating 
Company, to Document Control Desk, U.S. Nuclear Regulatory Commission, Subject: 
Request for Exemption to Exclude Certain Components from the Scope of Special 
Treatment Requirements Required by Regulations. 

7.	 Memorandum dated September 2, 1999, from Stewart L. Magruder, NRR, to Cynthia A. 
Carpenter, NRR, Subject: Summary of August 26, 1999, Meeting with the Public to 
Discuss Efforts to Risk-Inform 10 CFR Part 50 (RIP50). 

8.	 Handout from September 15, 1999 public workshop, concerning risk-informing 10 CFR 
Part 50, Option 3. 

9.	 Letter dated December 14, 1998, from R.L. Seale, Chairman, ACRS, to William D. 
Travers, Executive Director for Operations, NRC, Subject: Proposed Commission Paper 
Concerning Options for Risk-Informed Revisions to 10 CFR Part 50 - "Domestic Licensing 
of Production and Utilization Facilities." 

10.	 Memorandum dated June 8, 1999, from Annette Vietti-Cook, Secretary, NRC, to William 
D. Travers, Executive Director for Operations, NRC, Subject: Staff Requirements - SECY
98-300 - Options for Risk-Informed Revisions to 10 CFR Part 50 - "Domestic Licensing of 
Production and Utilization Facilities." 

11.	 Commission voting record dated June 8, 1999, from Annette Vietti-Cook, Secretary, NRC, 
to Public Document Room, Subject: Decision Item SECY-98-300, Options for Risk
Informed Revisions to 10 CFR Part 50 - "Domestic Licensing of Production and Utilization 
facilities." 

12.	 Letter dated January 8, 1999, from William D. Travers, Executive Director for Operations, 
NRC, to Dana A. Powers, Chairman, ACRS, Subject: Commission Paper Concerning 
Options for Risk-Informed Revisions to 10 CFR Part 50. 

13.	 Letter dated December 11, 1998, from Robert L. Seale, Chairman, ACRS, to William D. 
Travers, Executive Director for Operations, NRC, Subject: Options for Incorporating Risk
Insights into the 10 CFR 50.59 Process. 

14.	 Letter dated January 29, 1999, from William D. Travers, Executive Director for 
Operations, NRC, to Dana A. Powers, Chairman, ACRS, Subject: Response to ACRS 
Letter to Dr. W.D. Travers, dated December 11, 1998, "Options for Incorporating Risk 
Insights into the 10 CFR 50.59 Process." 

15.	 Report dated July 16, 1998, from R.L. Seale, Chairman, ACRS, to Shirley Ann Jackson, 
Chairman, ACRS, Subject: Proposed Revisions to 10 CFR 50.59 (Changes, Tests and 
Experiments). 
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16.	 Meeting handouts: public meeting held June 22, 1999, on staff and industry plans for risk
informing 10 CFR Part 50. 

17.	 Memorandum dated July 9, 1999, from Michael 1. Markley, ACRS Staff, to George 
Apostolakis and Thomas Kress, ACRS, Subject: Meeting Summary/Input for Joint Meeting 
of the ACRS Subcommittees on Reliability and Probabilistic Risk Assessment and on 
Regulatory Policies and Practices - July 13, 1999: Concerning Risk-Informed Revisions to 
10 CFR Part 50. 

******************************************************* 

Note:Additional details of this meeting can be obtained from a transcript of this meeting 
available in the NRC Public Document Room, 2120 L Street, N.W. Washington, D.C. 
20006, (202) 634-3274, or can be purchased from Ann Riley & Associates, Ltd., (Court 
Reporters and Transcribers) 1025 Connecticut Ave., NW, Suite 1014, Washington, D.C. 
20036 (202) 842-0034. 
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J REVISED 9/22/99 

ADVISORY COMMITIEE ON REACTOR SAFEGUARDS
 
MEE"r1NG OF "rHE JOINT SUBCOMMlrrEES ON
 

RELIABILITY AND PROBABILISTIC RISK ASSESSMENT
 
AND ON REGULATORY POLICIES AND PRACTICES
 

ROOM T-2B3, 11545 ROCKVILLE PIKE, ROCKVILLE, MD
 
SEPTEMBER 23-24,1999
 

ACRS Contact: Michael T. Markley (301) 415-6885 

- PROPOSED SCHEDULE 

TOPIC	 PRESENTER 

September 23, 1999 

1)	 Introduction 1:00-1:10 pm 

•	 Review goals and objectives G. Apostolakis, ACRS
 
for this meeting: Status report on T. Kress, ACRS
 
PRA Implementation Plan
 

- GAO report GAO/RCED-99-95
 
- SECY-99-211
 

2.: lo 
2)	 NRC Staff Presentation 1:1O-a:oo-pm 

•	 Response to GAO report T. King, RES 

•	 Discussion of SECY-99-211 J2..~v"'t'e-it G, l=IelahaA, NRR 

•	 Commission briefing on ~. PV'OCA.I~) ~E.~
 
September 7, 1999
 

Z; LD .2.:2.> 
** BREAK ** a:oo 0.1"5 pm 

2:z..~-~; SO 
3) NRC Staff Presentation .a.1"S 4:00 pm 

•	 Discussion of strategy and T. King, RES
 
and future direction of PRA ~,&c::l."'''''''~ G. Hole"'81"I, NRR
 
Implementation Plan "". 'P"'o~"",) ,'tEe;
 

!.~ SO 
5)	 General Discussion and Recess "4':00 4.80 pm 

•	 General discussion and comments G. Apostolakis, ACRS
 
by Members of the Subcommittee, T. Kress, ACRS
 
items for Subcommittee report to
 
the full ACRS
 



INTRODUCTORY STATEMENT BY THE CHAIRMEN OF THE
 
SUBCOMMITIEES ON RELIABILITY AND PRA
 

AND ON REGULATORY POLICIES AND PRACTICES
 
11545 ROCKVILLE PIKE, ROOM T-2B3
 

ROCKVILLE, MARYLAND
 
SEPTEMBER 23-24, 1999
 

The meeting will now come to order. This is first day of the joint meeting of the ACRS 
Subcommittees on Reliability and Probabilistic Risk Assessment arid on Regulatory 
Policies and Practices. I am Dr. George Apostolakis, Chairman of the Subcommittee on 
Reliability and Probabilistic Risk Assessment. Dr. Kress is the Chairman of the 
Subcommittee on Regulatory Policies and Practices 

ACRS Members in attendance are: John Barton, Mario Bonaca, William Shack, Jack 
Sieber, Robert Uhrig 

The purpose of this meeting is to review proposed revisions to the NRC Probabilistic Risk 
Assessment Plan. Tomorrow, September 24, 1999, the Subcommittees will review the 
proposed rulemaking plan and study for development of risk-informed revisions to 10 CFR 
Part 50, "Domestic Licensing of Production and Utilization Facilities." The Subcommittees 
will gather information, analyze relevant issues and facts, and formulate proposed positions 
and actions, as appropriate, for deliberation by the full Committee. Michael T. Markley is 
the Cognizant ACRS Staff Engineer for this meeting. 

The rules for participation in today's meeting have been announced as part of the notice 
of this meeting previously published in the Federal Register on September 3, 1999. 

A transcript of the meeting is being kept and will be made available as stated in the Federal 
Register Notice. It is requested that speakers first identify themselves and speak with 
sufficient clarity and volume so that they can be readily heard. 

We have received no written comments or requests for time to make oral statements from 
members of the public. 

(Chairman's Comments-if any) 

•	 The key document fot today's meeting is SECY-99-211, "Status Report on the PRA 
Implementation Plan," issued August 18, 1999. 

•	 The staff has made substantial revisions in this update, in part, to address 
comments in General Accounting Office (GAO) report dated March 19, 1999. 

•	 The staff briefed the Commission on SECY-99-211 on September 7,1999. 

We will now proceed with the meeting and I call upon Messrs. Thomas King, RES, and 
Gary Holahan, NRR, to begin. 
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INTRODUCTORY STATEMENT BY THE CHAIRMEN OF THE
 
SUBCOMMITTEES ON RELIABILITY AND PRA
 

AND ON REGULATORY POLICIES AND PRACTICES
 
11545 ROCKVILLE PIKE, ROOM T-2B3
 

ROCKVILLE, MARYLAND
 
SEPTEMBER 23-24, 1999
 

The meeting will now come to order. This is second day of the joint meeting of the ACRS 
Subcommittees on Reliability and Probabilistic Risk Assessment and on Regulatory 
Policies and Practices. I am Dr. George Apostolakis, Chairman of the Subcommittee on 
Reliability and Probabilistic Risk Assessment. Dr. Kress is the Chairman of the 
Subcommittee on Regulatory Policies and Practices 

ACRS Members in attendance are: John Barton, Mario Bonaca, William Shack, Jack 
Sieber, Robert Uhrig 

The purpose of this meeting is to review the proposed rulemaking plan and study for 
development of risk-informed revisions to 10 CFR Part 50, "Domestic Licensing of 
Production and Utilization Facilities." The Subcommittees will gather information, analyze 
relevant issues and facts, and formulate proposed positions and actions, as appropriate, 
for deliberation by the full Committee. Michael T. Markley is the Cognizant ACRS Staff 
Engineer for this meeting. 

The rules for participation in today's meeting have been announced as part of the notice 
of this meeting previously published in the Federal Register on September 3, 1999. 

A transcript of the meeting is being kept and will be made available as stated in the Federal 
Register Notice. It is requested that speakers first identify themselves and speak with 
sufficient clarity and volume so that they can be readily heard. 

We have received a request from Mr. Jim Riccio of Public Citizen for time to make oral 
statements to the Subcommittees regarding matters discussed during this meeting. 

(Chairman's Comments-if any) 

•	 ACRS reviewed SECY-98-300 in December 1998 and issued a report to 
Commission dated December 14, 1998. 

•	 In a Staff Requirements Memorandum dated June 8, 1999, the Commission 
directed the staff to pursue the proposed Option 2 and Option 3 approach. 

•	 The joint Subcommittees preViously met on July 13, 1999, to discuss staff plans on 
this matter. 

•	 The staff has met with NEI and licensee representatives several times to discuss 
options for revising 10 CFR Part 50 and possible pilot participation. 
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•	 The staff also held a public workshop on September 15, 1999, to discuss possible 
changes under Option 3. 

We will now proceed with the meeting and I call upon Messrs. David Matthews and Gary 
Holahan, NRR, and Thomas King, RES, to begin. 
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Overview
 
• Status of selected SECY-99-211 Activities: 

•	 PRA standards 
•	 Safety Goal Revision 
•	 Licensing Actions 
•	 Regulatory guide updates 
•	 IPEEEIAppendix R exemptions 
•	 Key methods development 
•	 SPAR models: application to DC Cook issues 

• Results of GAO Review 

•	 GAO report and recommendation 
•	 Agency response: strategy and revised implementation plan 

structure 

2 
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PRA STANDARDS 

STATUS:
 

• ASME ISSUED DRAFT STANDARD FOR PUBLIC COMMENT; 
COVERSLEVELS~FORINTERNALEVENTSATFULLPOWER 

• ASME SCHEDULED TO ISSUE REVISED DRAFT FOR 
COMMENT AROUND JAN 2000 

• STAFF CONCERNED WITH LENGTH OF TIME BEFORE FINAL 
STANDARD ISSUED 

• STAFF CONCERNED WITH DISPOSITION OF CERTAIN 
COMMENTS 

3
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PRA STANDARDS (cont.) 

FUTURE ACTIVITIES 

• ANS BEGAN WORK ON SEISMICILPSD STANDARD 
(EST COMPLETION: JUN 2000) 

• NFPA WORK ON STANDARD FOR ASSESSING RISK FROM 
FIRE CONTINUES (EST COMPLETION: NOV. 2000) 

4
 



SAFETY GOAL REVISION
 

SECY 99-191: 

•	 PROVIDED SUMMARY DISCUSSION OF KEY ISSUES TO 
BE CONSIDERED IN REVISING POLICY STATEMENT 

•	 RECOMMENDED STAFF PROCEED WITH FEASIBILITY 
OF DEVELOPING OVERARCHING SAFETY PRINCIPLES 

•	 COMMITTED TO PROVIDE RECOMMENDATIONS TO 
COMMISSION IN MARCH 2000 

5 



SAFETY GOAL REVISION (Cont.)
 

STATUS OF KEY SAFETY GOAL ISSUES (i.e., CURRENT STAFF 
VIEWSl~ 

• ELEVATION OF CDF TO A FUNDAMENTAL GOAL: 

- ADD QUALITATIVE STATEMENT EMPHASIZING ACCIDENT 
PREVENTION 

-	 ADD CDF AND LERF AS SUBSIDIARY OBJECTIVES TO 
POLICY STATEMENT 

6 



SAFETY GOAL REVISION (Cont.)
 
• DEIlNITION OF "ADEQUATE PROTECTION": 

- DON'T DEFINE QUANTITATIVELY IN SAFETY GOAL 
POLICY 

- CONSIDER QUALITATIVE DEFINITION OR A ZONE OF 
PRESUMPTIVE ADEQUATE PROTECTION 

- ALSO NEEDS TO BE CONSIDERED AT AGENCY LEVEL 

• DEFINITION OF "DEFENSE-IN-DEPTH": 
- EXPAND SAFETY GOAL POLICY DISCUSSION 
- COMBINATION OF STRUCTURALIST AND RATIONALIST 

APPROACH 
- ALSO NEEDS TO BE CONSIDERED AT AGENCY LEVEL 

7 



SAFETY GOAL REVISION (Cont.)
 

• SOCIETAL RISK AND LAND CONTAMINATION: 

- EXPLORING GOAL ON AMOUNT OF RADIOACTIVE 
MATERIAL RELEASED 

- EVALUATING MAKING SAFETY GOAL AND RAGs 
EVALUATION DISTANCE CONSISTENT 

• PLANNING WORKSHOP FOR NOV. 9, 1999 

8 



RISK-INFORMED LICENSING ACTIONS
 

• RECEIVED EIGHT SIGNIFICANT R-I LICENSING ACTION 
REQUESTS SINCE 11/98 (SEE SUPPLEMENTAL INFORMATION, 
SLIDE S-2) 

• COMPLETED REVIEWS OF 11 SIGNIFICANT R-I LICENSING 
ACTIONS SINCE 1/99 (SEE SUPPLEMENTAL INFORMATION, 
SLIDE S-3) 

• SIX R-I LICENSING ACTIONS CURRENTLY UNDER REVIEW 
(SEE SUPPLEMENTAL INFORMATION, SLIDE S-5) 

• EXPECTED R-I LICENSING ACTIONS REQUESTS (SEE 
SUPPLEMENTAL INFORMATION, SLIDE S-6) 

f 
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UPDATES TO RI-REGULATORY GUIDES
 

•	 ANNUAL REVIEW OF RI-RGs IDENTIFIED AREAS FOR 
REVISION (ALL TO BE COMPLETED BY LATE 2001): 

- GENERAL (R.G.l.174):ENDORSE STANDARD ON PRA 
QUALITY; CONSIDER ADDITIONAL GUIDELINES 
ADDRESSING SHUTDOWN; INCORPORATION OF SEISMIC 
MARGINS METHOD GUIDELINES 

- TS (R.G.l.177): REVIEWS OF RI-TECH SPEC AOT 
REQUESTS INDICATED TIER 2 UNNECESSARY SINCE MOST 
HIGH RISK CONFIGURATIONS ALREADY PRECLUDED BY 
TSs OR COULD BE CONTROLLED UNDER REQUIREMENTS 
OF MAINTENANCE RULE 

10 



UPDATES TO REGULATORY GUIDES (Cont.)
 

- 1ST (R.G. 1.175): RELAXED MONITORING, CORRECTIVE 
ACTIONS MAYBE APPROPRIATE FOR LOW SAFETY
SIGNIFICANT COMPONENTS. FUTURE REVISION WILL 
CLARIFY CONDITIONS FOR RELAXATION. 

- GQA (R.G. 1.176): BECAUSE OF STP EXPERIENCE, REVISION 
OF RG 1.176 DEFERRED UNTIL EFFECTS OF 50.54(f) ARE 
DETERMINED 

- lSI (R.G. 1.178): TO BE FINALIZED IN JUNE 2000 

• I 
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IPEEE / APPENDIX R EXEMPTION REVIEW
 
STATUS: 

•	 COMPLETED 12 ADDITIONAL IPEEE REVIEWS (26 TOTAL 
OUT OF 70) 

•	 COMPLETED ASSESSMENT OF RISK IMPACT OF APPENDIX 
R EXEMPTIONS: OF 9 PLANTS SELECTED FOR REVIEW (169 
EXEMPTION REQUESTS) ABOUT 85% OF EXEMPTIONS HAD 
A NEGLIGIBLE IMPACT ON RISK (SECY-99-182) 

FUTURE PLANS 

•	 PLANNED EXAMINATION OF 3 PLANTS WHERE 
EXEMPTIONS APPEAR TO BE RISK-SIGNIFICANT; REVIEW 
WILL INCLUDE EXAMINATION OF MODELING 
ASSUMPTIONS AND SUPPORTING DATA BASE 

12 



KEY RISK METHODS DEVELOPMENT EFFORTS
 

• FIRE 

• AGING 

• LOW POWER/SHUTDOWN
 

13 



FIRE RISK METHODS
 

STATUS: 

•	 FIRE RISK RESEARCH PROGRAM PLAN WIDELY 
DISTRIBUTED IN JUNE 1999 AND DISCUSSED IN PUBLIC 
MEETINGS 

•	 WORK PROGRESSING ON KEY TASKS (e.g. FIRE INDUCED 
CIRCUIT ANALYSIS, SEVERITY FACTORS, MODEL 
UNCERTAINTIES) 

•	 EARLY RESULTS USED TO SUPPORT IPEEE PROGRAM AND 
PROVIDE DATA FOR MODEL VALIDATION 

FUTURE ACTIVITIES 

•	 NOVEMBER MEETING WITH ACRS 

14 



AGING
 

STATUS: 
I ~~.	 DRAFT REPORT COMPLETED ON FEASIBILITY 

ASSESSMENT OF INCORPORATING AGING EFFECTS INTO 
PRAs (FLOW-ACCELERATED CORROSION TRIAL) 

• MODEL USED AGING DATA (EXPERIENCE), RELIABILITY 
MODELS OF PASSIVE COMPONENTS AND EXPERT 
JUDGEMENT..COUPLED WITH FAULTIEVENT TREES FOR A 
SAMPLE PLANT (SURRY) TO DETERMINE PRACTICALITY. 

• TREATMENT OF UNCERTAINTIES AFFECTS MODELING 

FUTURE ACTIVITY 
• DETERMINE IF PROGRAM SHOULD BE CONTINUED 
• WHAT OTHER AGING MECHANISMS SHOULD BE COVERED? 

15 



LOW POWER! SHUTDOWN RISK
 

STATUS: 

•	 HELD PUBLIC WORKSHOP (APRIL) 

•	 MET WITH AC-RS (JUNE) 

•	 PERFOR~IED SITE VISITS (SAN ONOFRE, SOUTH 
TEXAS, GRAND GULF, WOLF CREEK).lt\ND MET WITH 
METHODS DEVELOPERS (PLG, EPRI, SCIENTECH) 

•	 CONSENSUS VIEW THAT LP/SD RISK MAYBE 
SIGNIFICANT CONTRIBUTOR TO OVERALL PLANT 
RISK 

16 



LOW POWER! SHUTDOWN RISK (Cont.)
 

•	 GENERAL RECOGNITION THAT A PRA STANDARD 
COVERING LP/SD PLANT CONFIGURATIONS WOULD 
BE MOST HELPFUL TO ENSURE CONSISTENCY IN 
ASSESSMENTS 

•	 MANY ADDITIONAL DEVELOPMENTAL ISSUES 
IDENTIFIED WHICH REQUIRE RESOLUTION 

•	 DEVELOPING INSIGHTS REPORT AND RESEARCH 
PLAN (DEC. 1999) 

FUTURE ACTIVITIES 

•	 MEET WITH ACRS NOVEMBER, 1999 

17 



SPAR MODELS· APPLICATION TO DC COOK ISSUES
 
~ ..~~~~~~~~~~~~~~~~~~~~~~ 

•	 THE LARGE NUMBER OF ISSUES AND THE INCREASED 
REGULATORY ATTENTION RELATED TO DONALD C. COOK 
UNITS 1 AND 2 PROMPTED ASSESSMENT OF THE INDIVIDUAL 
AS WELL AS INTEGRATED RISK OF THESE ISSUES. 

•	 USING COOK SPAR MODEL TO ESTIMATE CORE DAMAGE 
FREQUENCY (CDF) ASSOCIATED WITH INDIVIDUAL ISSUES. 

•	 OF THE 114 ISSUES IDENTIFIED TO DATE, 54 HAVE BEEN 
ANALYZED AND ONLY ONE PROJECTED TO BE A 
SIGNIFICANT PRECURSOR (~CDF > 1 X 10-6/yEAR) 

•	 IN THE NEAR FUTURE, COOK SPAR MODEL WILL BE USED TO 
INTEGRATE THE TOTAL RISK ASSOCIATED WITH MULTIPLE 
ISSUES. 

18 



GAO REVIEW OF AGENCY RISK-INFORMED ACTIVITIES
 

BACKGROUND: 

•	 GAO, IN ITS 3/99 REPORT ON RISK-INFORMED
 
REGULATION, RECOMMENDED NRC DEVELOP A
 
STRATEGY FOR RISK-INFORMING ITS ACTIVITIES
 
ADDRESSING:
 

SCOPE 
OBJECTIVES 
GOALS 
ACTIVITIES 
TIME FRAMES 
IMPLEMENTATION 

•	 NRC COMMITTED TO PREPARE STRATEGY IN
 
CHAIRMAN'S 6/18/99 RESPONSE TO GAO
 

19 



GAO REVIEW OF AGENCY RISK-INFORMED ACTIVITIES-CONT.
 

STATUS:
 

•	 Outline in preparation 

•	 Strategy to be combined with PRA Implementation Plan to form Risk
Informed Regulation Implementation Plan (first version - Feb. 2000). 

OVERVIEW OF STRATEGY:
 

• Objectives: - to describe what, how and when NRC decides to risk
inform an activity. 
to serve as a link to the agency strategic plan and 
provide guidance and a roadmap for implementation 
of risk-informed regulation 

• Scope: will cover reactor and non-reactor activities. 

20 



GAO REVIEW OF AGENCY RISK-INFORMED ACTIVITIES-CONT.
 
•	 Content: principles for selection and implementation of RIR 

activities: 
•	 criteria for deciding what to risk-inform: 

is there a problem needing to be fixed 
feasibility 
resource implications 

• what principles apply in risk-informing an 
activity: 

worker and public protection 
environmental protection 
defense-in-depth 
adequate protection 
plans for implementation 
treatment of uncertainties 
etc. 

21 



GAO REVIEW OF AGENCY RISK-INFORMED ACTIVITIES-CONT. 

what will be done: 
• what will be risk-informed (organized by activity) 

regulation, R.G., SRP 
inspection program 
etc. 

• what is needed to acconlplish risk-informing an 
activity: 

methods, data, standards 
guidance 
training 
etc. 

• schedule 

22 
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Risk-Informed Licensing Action Re-Quests Submitted Since 11/98 

•	 South Texas 1ST (Submitted 11/16/98) 

•	 San Onofre 1ST (Submitted 12/30/98) 

•	 Oconee HPI TS AOT extension. (Submitted 12/16/98) 

San Onofre proposal to add limits to TS for recirculation actuation signal/ emergency 
feedwater actuation signal while the channel is in a tripped condition. (Submitted 
12/31/98) 

•	 Palo Verde LPSI TS AOT extension Review in concurrence. (Submitted 2/26/99) 

•	 Browns Ferry lSI. (Unit 3 lSI Submitted 4/23/99) 

•	 South Texas request for exemption to exclude non-risk significant and low safety 
significant from the scope of special treatment requirements required by regulations. 
(Submitted 7/13/99) 

•	 Turkey Point onetime EDG TS AOT extension. (Submitted 7/27/99) 

8-2 



Completed R-I licensing Actions Since 1/99
 

• Westinghouse Topical (WCAP-15049) Risk-informed AOT extension for accumulators. 
SER Issued January, 1999. 

• Perry EDG TS AOT extension. SER issued February, 1999. .. 
• North Anna revised AOTs for PORV nitrogen accumulator and PORV inoperability. 

SER issued March, 1999 

• Palo Verde relief from implementing modifications to the auxiliary pressurizer spray 
and charging systems. SER issued March, 1999. 

• Wolf Creek accumulator TS AOT extension. SER issued April, 1999. 

8-3 
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Completed R-I Licensing Actions Since 1/99 (continued) 

•	 Brunswick Bus TS AOT extension. SER issued April, 1999 

•	 San Onofre - Granted an exemption from requirements for hydrogen recombiners and 
the capability for controlled purging in June 1999 (NEI phase 0 pilot). . 

•	 Limited scope risk-informed 1ST relief request from South Texas Project - Technical 
Review completed July 1999. 

•	 Risk-informed lSI submittal from ANO - Technical Review Completed July 1999. 

•	 B&W Topical Report (BAW-2295), LPSI AOT extension. Joint application covering 7 
B&W plants. Technical evaluation issued July 8, 1999 

•	 Browns Ferry EDG TS AOT extension. SER issued August, 1999 

8-4 
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R-I Licensing Actions Currently Under Review
 

•	 CE Topical (CE NPSD-1045) covering containment spray and LPSI. Joint application 
covering 12 CE plants. In concurrence review. 

•	 San Onofre - Full Scope 1ST request under review. Expected completion October, . 
1999. 

•	 St. lucie lPSI TS AOT extension currently under review. Expected completion 
October, 1999. 

•	 EPRI lSI topical report on methodology currently under review. Expected completion 
October, 1999. 

•	 Turkey Point one-time EDG TS AOT extension currently under review. Exception 
completion November, 1999. 

•	 Browns Ferry (unit 3) risk-informed lSI request under review. Expected completion 
December, 1999. 

•
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Emected Risk-Informed Licensing Action Request Submittals 

• Joint NRC/Industry effort to develop a fully risk-informed set of standard TS 

• CEOG joint application for containment isolation valve AOT extension 

8·6
 



ON IMPORTANCE MEASURES
 

by
 

George Apostolakis
 
ACRS
 

September 24, 1999 
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EXAMPLE 1
 
One Accident Sequence
 

CDF =fq 

f: Fr[initiating event] 

q: Unavailability of protection system 

fq
FVIE= =l=FVs

fq 

f 1
 
RAWs=

fq q
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Add protection systems: 

FVs = 1 and 

fnq. 1 
RAWs = J 

fqnqj q 

-I No change 

Question: Is the system as important 
as before? 

Its FV and RAW measures say "yes" 

Intuition says "no" 

3 
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AGENDA 

• Background 

• Overview of Draft Rulemaking Plan Paper 

• Method for Selecting Candidate Rules 

• Safety Significance Categorization of SSCs 

• Issues 
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OBJECTIVES OF RULEMAKING EFFORT 

• Establish an alternative regulatory approach that enables licensees to 
risk-inform treatment requirements 

(RJ> / 
• The regulatory framework that implements this alternative must 

maintain safety; while reducing unnecessary burden, improving staff 
efficiency and effectiveness, and enhancing public confidence 

• Utilize pilot plant experience to support the staff's development of 
regulatory framework and technical approach 
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BACKGROUND
 

•	 SECY-98-300 outlined approach to modify scope of treatment 
requirements to be risk-informed 

•	 Staff Requirements Memorandum dated 6/8/1999 approved approach, 
with rulemaking plan due 10/31/1999 

•	 Draft Commission paper & Attachments prepared, and on schedule to 
meet due date 
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CATEGORIZATION OF STRUCTURES, SYSTEMS
 
AND COMPONENTS
 

Risk- II 
InfOnneU 

1 2 

Safety-Related Nonsafety-Related 
High Safety Significant High Safety Significant 

3 4 

Safety-Related Nonsafety-Related 
Low Safety Significant Low Safety Significant 

\=lL; 
Deterministic 
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PROPOSED RULEMAKING APPROACH 

• New rule - 50.69 

o Identifies affected rules 

o Provides risk-informed treatment requirements 

• New appendix in Part 50 - Appendix T - provides criteria for 
acceptable categorization 
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PROPOSED MILESTONE SCHEDULE
 

• Issue South Texas Project exemption April 2000 

• Complete Advanced Notice of Proposed Rulemaking effort May 2000 

• Proposed rulemaking to Commission for approval September 2000 

• Complete categorization pilot program & evaluation July 2001 

• NEI Guideline review complete July 2001 

• Final rulemaking to Commission for approval October 2001 

• Treatment rulemaking complete (implementation begins) March 2002 
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METHOD FOR SELECTING CANDIDATE RULES
 

•	 Scoping Review - Identify rules with scopes using 'safety-related', 
'important-to-safety', or similar construct 

•	 Screening Criteria and Logic - limit to special treatment requirements 
and those where changes facilitate implementation of special treatment 
requirements 
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SCREENING CRITERIA AND LOGIC 

~True False--. 
The rule includes special 
treatment requirements. 

(Criterion I) 

w 
Risk-informing the rule will 
improve internal efficiency 

and effectiveness. 
(Criterion II) 

""', 
Risk-informing the rule will 

reduce unnecessary burden 
on licensees or applicants 

and/or maintain safety. 
(Criterion III) 

..., 

""", 

Modifying the rule will minimize the 
need for exemptions; or 

modifications are required to 
facilitate rulemaking for another 

Option 2 rule. 
(Criterion IV) 

""", 

Changes to the rule are required to 
ensure that the licensing basis is 

appropriately documented and controlled 
(e.g., FSAR updates, documentation of 
methodology used for implementing risk 

informed changes, staff or licensee 
reviews related to implementation of risk 

informed changes). 
(Criterion V) 

w w w w 
INCLUDED IN OPTION 2 

50.34,50.36,50.44,50.48,50.49,50.54,50.55, 50.55a, 50.59, 50.65, 50.71, 50.72, 50.73, Appendix A, GDCs 1,2,3,4.37,40,42, 
43,45,46. Appendix B. Appendix J. Appendix R. Appendix S; Part 21; Part 52; Part 54; Part 100, Appendix A . 
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APPENDIX T - CATEGORIZATION OF SSCs 

• An integrated decision-making process which uses both risk insights 
and traditional engineering insights (consistent with RG 1.174) 

•	 Requires Expert Panel 

•	 Specific requirements for use, quality, and updating of PRAs 

•	 Categorization must take into account: 

o	 Defense-in-depth philosophy 
o	 Maintenance of sufficient safety margin 
o	 Limit increases in risk consistent with the intent of the
 

Commission's Safety Goal Policy.
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APPENDIX T - CATEGORIZATION OF SSCs - CONT'D 

•	 Procedure, training, and record requirements are established. 

•	 Performance monitoring and corrective actions required 

•	 Must include feedback mechanism to ensure categorization remains 
appropriate 
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ISSUES 

• Selective implementation 

o By rule 

o BySSC 

• Effect on Other Regulations 

.• Staff Review Requirement 

• Identification and Control of Treatment Attributes 
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Use of importance measures in risk-informed 
regulatory applications 

Michael C. Cheok8 
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·Office of Nuclear Reactor Regulation, US Nuclear Regulatory Commission, Washington, DC 20555-0001, USA 
bAdvisory Committee on Reactor Safeguards, US Nuclear Regulatory Commission!, Washington, DC 20555, USA 

(Received 11 July 1997; accepted 30 September 1997) 

The use of importance measures to analyze PRA results is discussed. Commonly used 
importance measures are defined. Some issues that have been identified as potentially 
limiting their usefulness are addressed, namely: there is no simple relationship 
between importance measures evaluated at the single component level and those 
evaluated at the level of a group of components, and, as a result, some of the 
commonly used importance measures are not realistic measures of the sensitivity of 
the overall risk to parameter value changes; and, importance measures do not typically 
take into account parameter uncertainties which raises the question of the robustness 
of conclusions drawn from importance analyses. The issues are explored in the context 
of both ranking and categorization of structures, systems, and components (SSCs) 
with respect to risk-significance and safety-significance for use in risk-informed 
regulatory analyses. Published by Elsevier Science Limited. 

1 INTRODUCTION 

For several of the proposed applications of the risk
informed regulatory process, one of the principal activities 
is expected to be either the ranking or the categorization of 
structures, systems and components (SSCs) with respect to 
their risk-significance, or with respect to their safety-sig
nificance. A distinction is made between ranking and cate
gorization. The purpose of ranking is generally to arrange 
items in order of increasing or decreasing importance. The 
purpose of categorization, on the other hand, is to allocate 
these items into two or more groups, according to some pre
set guidelines or criteria. Another distinction is made 
between risk significance and safety significance. Depend
ing on the application, it may be appropriate to categorize or 
rank SSCs with respect to risk-significance, or with respect 
to safety-significance. In the next section, we propose 
definitions of risk-significance and safety-significance as 
applied to SSCs. 

*To whom correspondence should be addressed. 
IOisclaimer: The results and conclusions contained in this paper 
have not been formally approved or endorsed by the U.S. Nuclear 
Regulatory Commission and represent solely the views and 
opinions of the authors. 
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Various techniques, based on the use of importance mea
sures of some kind, have been proposed for ranking and 
categorization of SSCs modeled in a PRA. For example, 
in the PSA Applications Guide' the Fussell-Vesely Impor
tance, Risk Reduction Worth, and Risk Achievement Worth 
were specifically identified as appropriate measures to use. 
In his paper in the proceedings of PSA 96, Vesely raised a 
number of issues related to the use of importance measures 
in risk-informed regulation. 2 In this paper, the focus is on 
exploring more fully two of these issues, namely (a) the risk 
rankings apply only to individual contributions and not to 
combinations or sets of contributors, and (b) the risk rank
ings are not necessarily related to the risk changes which 
result from credible changes to contributor probabilities. 
Both these issues raise a concern about the validity of 
using component importance measures at all. In addition, 
we address the concern about the ranking being affected by 
uncertainties in the estimates of the probabilities of the basic 
events of the PRA model. First however, we define the 
Importance Measures, and introduce a Generalized Impor
tance measure which addresses to some extent the second of 
the two issues on a single SSC level. 

Finally, the relationship between the criteria for screening 
or ranking SSCs based on Importance Measures and 
the acceptance guidelines proposed for risk changes in the 
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potential risk increase, is through a requantification of the 
risk measures. However, there are several applications, for 
example graded QA, for which there is no clear accepted 
approach to the evaluation of the impact of the change on 
SSC unavailability. It is for these applications in particular 
that the use of importance measures has been proposed as a 
means of establishing the membership of different 
categories. 

3 IMPORTANCE MEASURES FOR INDIVIDUAL 
BASIC EVENTS 

Originally. importance measures were defined for indivi
dual basic events of the plant logic model, as discussed 
below. 

3.1 Commonly used measures 

The three importance measures that have been most 
commonly used for ranking PRA basic events for use in 
regulatory applications5

.
6 are: 

R+,
Risk Achievement Worth aj=

Ro 

Risk Reduction Worth 

R - R- KoFussell- Vesely FV j = I = I __'_ 
Ro Ro 

where: 

Ri = overall model risk with the probability of basic
 
event i set to I;
 
Ri = overall model risk with the probability of basic
 
event i set to 0:
 
R0 = base (reference) case overall model risk.
 

The Risk Achievement Worth (RAW) yields the ratio of 
the model risk with the probability of basic event i set equal 
to I (the event has occurred or the equipment is failed) to the 
base case model risk. The RAW presents a measure of 
the 'worth' of the basic event in 'achieving' the present 
level of risk and indicates the importance of maintaining 
the current level of reliability for the basic event. As pointed 
out in Ref 7, the RAW of a component is not a very discri
minating measure, and has to be interpreted very carefully. 
While it can be an appropriate measure for assessing a tem
porary change in which an SSC is to be made unavailable, if 
it is used in the context of assessing permanent changes, it is an 
extreme, bounding measure. However, it is commonly used as 
an intuitive measure of the margin provided by the component. 

The Risk Reduction Worth (RRW) yields the ratio of the 
base case model risk to the risk with the probability of basic 
event i set equal to 0 (the event is impossible or the equip
ment is totally reliable) and represents the maximum 
decrease in risk for an improvement to the element 

associated with the basic event. This measure is particularly 
useful for identifying improvements to the reliability of 
elements which can most reduce risk. 

The Fussell-Vesely Importance is a measure of the frac
tional contribution of the basic event to the overall model 
risk when the basic event probability is changed from its 
base value to zero. As will be shown, the Risk Reduction 
Worth and the Fussell-Vesely Importance measures are 
related and the relative importance of basic events using 
both the RRW and FV measures is identical. 

Some other measures which are used to assess the impor
tance of PRA basic events include5

: 

Birnbaum Importance 

PoP 0
Criticality Importance 1 =(R+ -R-)-'-' =1 -'-' 

cr , I R B R o o 

where P ;.0 = probability of basic event 1 at its reference 
value. 

The Birnbaum importance (also called the reliability 
importance) is an interval risk importance measure which 
is completely dependent on the structure of the system 
model and is independent of the current probability of the 
basic event. The Criticality Importance measure is related to 
the Birnbaum Importance. However, the basic event prob
ability and current risk level are also considered in this 
importance measure. 

These risk importance measures are relatively gross mea
sures of the importance of a basic event and they generally 
suffer the following shortcomings: (I) they measure 
changes in risk and the importance of basic events only at 
the extrema (0, I ) of the defined range of probability and (2) 
they do not consider the credible (uncertainty) range for the 
basic event probability. An alternative measure of impor
tance which is based on credible changes to event probabil
ities is discussed in the next section. 

3.2 A generalized risk importance measure 

Schmidt et al. 6 introduced the concept of a generalized 
importance measure which was defined as: 

M; Ri,n-RO 
= 

Ro Ro 

where: 

R i,n = the model risk with a new value for the prob

ability of basic event i;
 
Pi.n = the probability of basic event i at its new value.
 

Rearranging this equation slightly yields the general 
importance measure we will use in this discussion: 

j:~n = (R j+ - R j- ) ( Pj,n;o P .o) + I 

Further rearrangement and the use of the importance 
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RRW and/or RAW. For the event shown in Fig. 3. little 
change in the risk occurs until the new failure rate is 
increased by more than an order of magnitude. Thus it 
could be concluded that changes which potentially may 
impact the probability of this basic event (such as changes 
to equipment maintenance. testing. Q/A, etc.) ar~ of little 
concern unless they increase the basic event probability by 
an order of magnitude or more. On the other hand. for the 
event shown in Fig. 2 where there is a relatively greater 
slope in the risk importance curve. relatively small changes 
which either increase or decrease the basic event probability 
could have a significant risk impact. Use of this approach to 
characterizing importance can therefore give guidance on 
how significant the impact of a change has to be to have an 
impact on risk. 

4 IMPORTANCE MEASURES FOR MULTIPLE 
BASIC EVENTS 

A particular SSC may be represented in the logic model by 
several basic events. These different basic events can repre
sent different modes of failure or unavailability of the SSe. 
A specific application may impact a subset of these modes. 
Therefore. to obtain a measure of the importance of an SSC 
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Fig. 2. Risk impact curve-High RRW. low RAW event. 
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with respect to the particular application, all basic events 
representing the affected modes of the particular SSC 
should be considered as part of a group. Furthermore, 
many of the applications in risk-informed regulation are 
expected to have an impact on groups of SSCs. rather 
than on one individual SSe. Here again. the affected basic 
events have to be considered as part of a group. In a PRA 
model. it is the usual practice to estimate the unavailabilities 
of several SSCs on the basis of a single parameter. e.g.. the 
same failure probability may be used for a large number of 
the MOVs in the plant. While the change being proposed 
may not impact all the MOVs. it would affect a subset, for 
example. those in a redundancy group. The appropriate way 
to model the impact of the change is to modify the relevant 
parameter for that subgroup. Thus. it is the acceptability of 
the parameter change for that subgroup that is in question. 
An additional complication that may have to be addressed 
for many applications is that the group of SSCs considered 
for the change may be inhomogeneous. For example, it may 
include MOVs, AOVs, and pumps. Thus. there may be a 
number of failure rates or probabilities that are affected. 
Since the overall increase in the risk indices due to the 
change is what has to be controlled, what is of interest is 
not the importance ranking or categorization of the basic events 
representing the affected modes of failure or unavailability of 
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that the substitution of I for each of the components in a the probability of that basic event, and provides one way 
system is not a good way of e\'aluating system importance. of looking at the defence in depth issue in a probabilistic 

Another approach is to evaluate the RAW for each of the sense. 
basic events of the group and add them. The RAW(C I) for a That it is difficult to generate a meaningful group 
single basic event taken in the usual way is given by Birnbaum measure that can be used as a sensitivity measure 

That this has similar problems to the above fonnation can 
be seen by noting that the numerator of this sum would 
contain a contribution of 4GH. 

If the cutset equation were to be evaluated as a probability 
equation with appropriate Boolean reduction, as outlined 
below, this problem would be avoided: 

1.	 Take the cutset equation for the measure of interest 
(CDF, LERF). 

2.	 Rename the basic events representing the SSCs in the 
group under investigation so that they all have 
the same identifier. 

3.	 Boolean reduce the cutset equation. 
4.	 Calculate the risk index for the new basic event with 

its value at unity, and calculate the RAW using the 
original, unmodified cutset equation of the base case 
evaluation (i.e. the denominator). 

This gives an importance measure for the group. In this 
case the group is totally correlated in its effect as the prob
abilities of the individual members of the group are set to 
one. The difference between this approach and that taking 
the group event probabilities individually to one or zero can 
be seen in the following. 

The substitution of C" C2, C3, C4 by C and the re-reduc
tion of the equation would give 

R=ABC + DEC + FC + GH 

and 

can be seen by considering that, when there are tenns in the 
equation for R which involve multiples of p, this simple 
relationship breaks down. 

It might be thought that using the procedures discussed 
above for the RAW, might produce meaningful measures. 
Then, for example, in evaluating a group importance using 
the same equation for R above, if a substitution of I were 
made for each member of the group C, the resulting 'group 
Birnbaum measure' would be 

IB(C) = 2AB + 2DE +4F 

Following the same substitution and reminimalizing proce
dure as suggested for RAW would result in a 'group Birn
baum measure' of AB + DE + F. That neither of these is 
an appropriate sensitivity measure can be seen by compar
ing them with the sensitivity measure evaluated in a later 
section. 

4.3 Fussell-Vesely importance 

The Fussell - Vesely measure of importance for a single 
basic event basically represents the fraction of the risk mea
sure to which the basic event contributes, i.e. it is the sum of 
the cutsets involving the basic event divided by the sum 
of all the cutsets. The Fussell - Vesely measure obtained 
by including all cutsets that contain one or more basic 

It can easily be seen that this approach to evaluating a 

FV(C) = 

group RAW cannot be expressed simply in tenns of combi
nations of the RAW measures for the individual members of 
the group. 

4.2 Birnbaum importance measure 

The Birnbaum importance of an individual basic event is 
evaluated by 18 = Ri - Ri. For a single basic event, the 
sensitivity of the risk measure to the probability of that 
event, p, can be parameterized as R(P) = IB'P + Ri. The 
value of the Birnbaum importance measure therefore is that 
it represents the sensitivity coefficient of the risk measure to 

events of the group is given by: 

AB(C, + C3 ) +DE(C2 + C4 ) + F(C, + C3 )(C2 + C4 ) 

AB(C, + C3) +DE(C2 + C4 ) + F(C, + C3)(C2 + C4 ) + GH 

This is a measure that assesses the contribution of the 
group in such a way that, any cutset that has a contribution 
from anyone member of the group is included. Note, how
ever, that this is not the same result that would be obtained 
by adding the individual Fussell-Vesely measures. Since 
this measure does not involve assessing changes, but is a 
simple ratio of contributors, this is an appropriate measure 
of group importance. 

4.4 Risk reduction worth 

The risk reduction importance of a single basic event is the 
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we impact of a proposed change is to render them totally 
ineffective. If RAW is used as i criterion for categorization, 
there is an important issue associated with the choice of an 
appropriate numerical value. 

It is important to realize that, if the categorization is to be 
used in the context of risk-informed regulatory decisions 
based on the safety principles and acceptance guidelines 
in DG-1061 3, that, using a single value of RAW as a uni
versal criterion for establishing group membership can lead 
to inconsistent treatment of different plants. Consider the 
following example: 

Plant X: R = A·B + C, where A = IE-4, B 
= IE-I, C = lE-4, RAW(B) = 1.818; 

Plant Z: R = A·B + C, where A = lE-5, B 
= IE-I, C = lE-5, RAW(B) = 1.818. 

Now suppose that a universal screening criterion for 
safety significance is chosen using a RAW value of 2. In 
this case both plants would classify their respective compo
nent B as low safety significance. Suppose further that the 
change being considered had been assessed as increasing 
component B's unavailability by a factor of two in both 
cases. In this case the increase in risk for plant X would 
become lE-5, whereas, for Plant Z it would become 
lE-6. Thus the same criterion would result in different 
impacts on risk depending on the risk profile of the plant, 
and, in particular, on the base risk value. 

The question again, is how to set the criterion for cate
gorization into low or high safety significance, using RAW, 
recognizing that, for a fixed value of RAW, the change in 
allowable risk would be different from plant to plant, that 
the acceptance criteria for the increase in risk applies to the 
whole group, and that the setting of the event unavailabil
ities to unity is generally an extreme, unrealistic way of 
modeling the impact of the proposed plant change. 

One possible approach would be to accept the potentially 
umealistic nature of RAW in the first instance, and to tie the 
RAW back to the allowable increase in risk (M). If this 
were the case, the allowable RAW would be determined by 
(R + !::I.R)/R. Thus RAW would depend on the base R, and, 
given the acceptance criteria in DG-1061 for CDF as an 
example, could take any value above 1.01-1.1 depending 
on the base CDF. Following this approach, it is clear that it 
does not make much sense to define a universal criterion 
based on RAW. This value of RAW applies to the whole set 
of basic events. If it were considered useful to translate this 
to a component level criterion, it would be necessary to back 
out values of RAW at the individual basic event level that 
are consistent with this group value. This is clearly depen
dent on the nature of the group, and, in particular, when the 
elements of the group are inhomogeneous, this is not easily 
done. It points out however, that, for different applications, 
with different groups of SSCs, there cannot be a universal 
screening criterion at the basic event level. 

Because of the extreme nature of the RAW measure, it is 
likely that the SSCs identified as safety-significant by this 
process would be a large set. At this stage, the simplest 

course would appear to be to perform a set of well chosen 
sensitivity studies, based on realistic bounding estimates of 
the changes on event unavailabilities to identify which of 
the SSCs in the group might be dropped out of the category. 
Thus, by a process of iteration, it should be possible to arrive 
at a realistic identification of the non-safety-significant 
SSCs. 

The above approach can be thought of as a top-down 
approach to categorization. Another approach would be to 
build up the non-safety-significant category using a bottom
up approach. In practical terms this could be achieved by 
ranking the SSC basic events by their individual RAW 
values, then starting from the bottom of the list, building 
up a set that satisfies the group RAW criteria developed 
from the acceptance guidelines and the plant specific CDF 
and LERF. A similar approach was suggested by the Boiling 
Water Reactor Owners' Group (BWROG) in their topical 
report describing categorization of MOYs in response to 
Generic Letter 89-10, for reviewing the categorization of 
the initially low ranked MOYs. For this group, they sug
gested a substitution of 1 for each of the MOYs, and using 
the increase in CDF to judge whether the MOYs could really 
be considered as low contributors. DG-l 061 gives appropri
ate limits on the increases in CDF and LERF. A straight 
substitution of I for each of the MOY values results in a 
conservative estimate of the potential increase in CDF or 
LERF. Replacing all the SSC basic events by the same event 
name and reminimalizing the cutset equation would be a 
less conservative approach. This bottom-up approach can 
be made fairly flexible. For example, it is not necessary to 
sequentially add in the SSCs from the bottom of the list; the 
list could be made up by picking and choosing from the low 
ranked SSCs. This would likely require several attempts to 
achieve the optimal set of SSCs. 

7 DEMONSTRATION OF ROBUSTNESS OF 
CONCLUSIONS FROM IMPORTANCE ANALYSES 

Importance analyses are only as credible as the logic model 
upon which they are based. Furthermore, whatever approach 
is used, importance measures on their own cannot be used 
without a demonstration that the results are robust with 
respect to a variety of uncertainties in the model. Since 
the only uncertainties that are typically treated formally in 
PRAs are the parameter uncertainties, the discussion below 
will focus on those uncertainties and their impact on impor
tance measures. 

7.1 Parameter uncertainties and their impact on 
importance measures 

Consideration of the risk importance curve discussed 
earlier, in conjunction with the basic event uncertainty dis
tribution provides insights into the robustness of the event 
importance to risk with respect to the uncertainty in the 
event probability. For example, for the event shown on 
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·, Table 1. Summary of events from NUREG-1150 Surry Plant IRRAS model included in study. 
No. Event name FY-Importance Description 

I NRAC-7HR 
2 OEP-DGN-FS-DGO I 
3 QS-SBO 
4 REC-XHE-FO-DGHWB 
5 REC-XHE-FO-DGEN 
6 OEP-DGN-FS 
7 REC-XHE-FO-DGHWS 
8 RCP-LOCA-750-90M 
9 NRAC-216MIN 
10 NRAC-IHR 
II OEP-DGN-FS-DG02 
12 OEP-DGN-FS-DG03 
13 OEP-DGN-FR-6HDG I 
14 BETA-3DG 
IS BETA-2MOY 
16 REC-XHE-FO-SCOOL 
17 AFW-XHE-FO-CST2 
18 SBO-PORY-DMD 
19 BETA-2DG 
20 NOTDG-CCF 
21 OEP-DGN-FR-6HDG2 
22 OEP-DGN-FR-6HDG3 
23 AFW-XHE-FO-UNIT2 
24 OEP-DGN-MA-DGOI 
25 R 
26 OEP-DGN-MA-DG02 
27 OEP-DGN-MA-DG03 
28 LPJ-MOY-PG-1890C 
29 LPR-MOY-FT-1860A 
30 HPI-XHE-FO-ALTS3 
31 HPJ-CKY-FT-CY410 
32 HPI-XHE-FO-UN2S2 
33 AFW-MDP-FS 
34 AFW-XHE-FO-U ISBO 
35 LPR-XHE-FO-HOTLG 

0.251 
0.248 
0.233 
0.219 
0.180 
0.169 
0.169 
0.155 
0.152 
0.136 
0.129 
0.129 
0.118 
0.104 
0.082 
0.D78 
0.070 
0.066 
0.065 
0.065 
0.065 
0.057 
0.055 
0.049 
0.048 
0.025 
0.024 
0.021 
0.013 
0.011 
0.007 
0.005 
0.004 
0.003 
0.002 

Non-recovery AC pwr w/in 7 h of LOSPI 
Diesel generator #1 fails to start 
Power conversion system: Stm gen integrity 
OP fails to rec a DG FM HW fail in 6 h 
OP fails to recover a DG within I h 
Diesel generator fails to start 
OP fails to rec a DG FM HW fail in 3 h 
750 GPM RCP SEAL LOCA at 90 min 
Non-recovery AC pwr w/in 216 min of LOSP 
Non-recovery AC pwr wlin I h of LOSP 
Diesel generator #2 fails to start 
Diesel generator #3 fails to start 
DG I fails to run 6 h 
Beta for CC failure of 3 DGs 
Beta for CC failure of 2 MOYS 
OP fails to get RCP seal cool during SBO 
Failure of OP to XCONN unit 2 CST 
PER valve RCS PORY demand PROB during SBO 
Beta for CC failure of 2 DGs 
Success of the third DG after CCF of 2 
DG 2 fails to run 6 h 
DG 3 fails to run 6 h 
OP fails to XCONN AFW transients 
Test and maintenance on diesel generator I 
Failure to manually scram the reactor 
Test and maintenance on diesel generator 2 
Test and maintenance on diesel generator 3 
LPI motor operated valve I890C plugged 
LPR motor operated valve I 860A fails to open 
OP fails to rec CCF of HPJ discharge MOY 
Check valve CY410 fails to open 
OP fails to XCONN HPI to U2 for S2-Dl 
AFW MDP fails to start 
OP fails to XCONN AFW SBO at unit I 
OP fails to align the system for hot leg RECI 

Table 1 provides a description of these events and their 
point estimate FV importance. The results shown on Fig. 4 
provide the 5th, 50th and 95th percentile values and the 
mean values from the distribution determined from Latin 
Hypercube simulation. Also shown are the calculated 
point estimate (PE) FV Importance values. 

An important item to note from this figure is that the 
spread of the uncertainty distribution (5th to 95th percentile) 
is relatively broad-particularly at lower values for the FV 
Importance (approaching three orders of magnitude). The 
broad uncertainty distributions for these events can pose a 
challenge when ranking events based on risk importance 
since a significant overlap in the distributions for events 
indicates that there may be significant uncertainty in the 
relative importance and ranking for the events. 

To obtain a better understanding of the significance of the 
uncertainties on the importance measures to risk ranking, 
several additional analyses were performed. It was recog
nized that the event FV uncertainty distributions are not 
independent. In fact, they may be highly correlated. Three 
principal sources of correlation can be identified. Firstly, the 
uncertainties in individual basic events may be correlated. 
For example the uncertainties in the probability of diesel 

generator (DG) failure to start are correlated for DGs I, 2 
and 3 in the Surry model. Secondly, events which are basic 
events of the same minimal cutsets will have their FV 
Importance correlated. Thirdly, all events are correlated 
through the denominator in the FV Importance which con
tains the union of all cutsets. 

In order to assess the extent of the correlation, the linear 
correlation coefficient between the FV Importance was cal
culated for all combinations (pairs) of events included in the 
calculation. Strong correlation was found to exit between a 
number of events. For example Events 2, 11 and 12 (Diesel 
Generators 1, 2 and 3 Failure to Start) have correlation 
coefficients exceeding 0.99. This strong correlation results 
from the fact that the uncertainties in the basic event uncer
tainty distributions are assumed to be correlated in the 
model and these events tend to appear together in many 
dominamcutsets. Event 1 (Failure to Recover AC Power 
Within Seven Hours of a Loss of Offsite Power) is more 
loosely correlated to Events 2, II and 12 (correlation co
efficients between 0.4 and 0.5). In this case the basic event 
uncertainty distributions are not correlated; however these 
events occur together in many cutsets. 

As a measure of the robustness of ranking two events 
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., safety principles and the acceptance guidelines as presented eds. R. E. Barlow, 1. B. Fussell and N. D. Singpurwalla. 

in DG-1061 3, it is important that some rational relationship 
be established between the criteria used to assess safety 
significance using importance measures such as the Risk 
Achievement Worth, and the acceptance criteria. It is 
more straightforward to establish criteria for assessing risk 
significance, using the Fussell-Vesely importance measure. 
In particular, since the applications may affect a large 
number of SSCs, and it is their integrated effect that is of 
interest, any criteria based on importance measures must 
reflect this. Clearly, the values chosen must reflect both 
the size and the constituency of the group. Because different 
applications address different groups of SSCs, it is difficult 
to establish a simple universal criterion at either the group or 
the individual basic event level that would not be extremely 
conservative for the majority of applications. However, it 
might be possible to establish a process by which appropri
ate criteria could be established as a first step in the categor
ization of SSCs. This would need to be followed up with 
further analysis using a mixture of qualitative arguments, 
based on an understanding of the role of the component 
groups, and well chosen sensitivity analyses to model the 
maximum reasonably expected change to parameters to 
further refine the categorization. An alternative to this top
down approach which focuses on the risk-significant SSCs 
is a bottom-up approach in which the set of non-risk
significant SSCs is constructed from the bottom of the list 
of SSCs ranked according to their RAW values. These alter
natives would have to be tested with real PRA models to see 
if the approaches are practical, and give meaningful results. 

The uncertainty in the probabilities of the basic events 
makes it difficult to determine a robust ranking of SSCs with 
respect to safety significance or risk significance. For those 
applications that require categorization of SSCs, the 
uncertainty plays a much less important role. However, con
sideration of uncertainty should be a factor in the integrated 
decision making process, particularly when considering the 
disposition of those events for which the uncertainty is con
siderably larger than that typical of the population of basic 
events. 
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APPENDIX A RELATIONSHIPS BETWEEN 
IMPORTANCE MEASURES FOR GROUPS AND 
INDIVIDUAL MEMBERS OF GROUPS 

Suppose the cutset solution for a simple system is as 
follows: 

S=ABC+DEF, 

then 

W C _ AB+DEF
 
RA ( )- ABC+DEF
 

RRW(C) =AB~;~EF 

and 

FV C _ ABC
 
( )- ABC+DEF
 

Suppose now S = AB(C1 + C2) + DEF, where 
P(C)=P(C1 + C2), then 

RAW(C 1) = AB~~~~BD~~EF > RAW(C) 

RAW(C2)= AB~~~~BD~~EF> RAW(C) 
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Industry Activities to Support Part
 
50 Reform - Regulatory Scope and
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Risk-Informed, Performance

Based Regulation -- Objective
 
• Change 10 CFR 50 and other associated
 

NRC regulations and regulatory guidance
 
to provide an option for implementing the
 
regulations in a more effective & efficient
 
manner
 
• Improve efficiency of regulation while
 

maintaining a comparable level of safety
 
performance
 

• Voluntary & selective implementation 
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Overall Reform Elements 

•	 Improved NRC oversight process 

• Existing applications (TS, lSI, 1ST, QA) 

• Scope of SSCs governed by NRC 
requirements (SECY-98-300 Option 2) 

•	 Improved NRC technical requirements 
(SECY-98-300 Option 3) 

• Administrative and process improvements 
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Industry Activities for 
Option 2 

• Produce guideline for categorization and 
treatment of structures, systems, and 
components (SSCs) 

• Pilot plants (STP, SONGs, AND-I, Fermi) 
• implementation of scoping process 

• exemption requests (maintenance rule, QA,
 
EQ, others)
 

• Advanced Notice of Proposed Rulemaking 
response 

NEI...4 



Guideline for Option 2
 
Scope Determination
 

• Purpose - vehicle for implementation of 
Option 2 scope (pilot exemptions, 
rulemaking) 

• Elements 
• Existing licensing basis considerations 

• Risk-informed evaluation process 

• Treatment of safety significant SSCs 

• Treatment of formerly safety related SSCs 

NE . ....5 
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Guideline Process
 

Safety 
I SignificantExisting I I 

.I Licensing
All I ~ "-JII ---r-~ - ..T"""";... __ ~ __ ~

~. ICommercialI aSlS
plant I /-+I (T) 
SSCs I Risk
 

Importance
 
Evaluation.
 • •• Commercial 

NEI 
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Scope of evaluation 

• All plant SSCs 
• Safety related, important to safety, non 

safety related 

• Employ screening methods on system basis 

• Evaluate systems, trains, components 
• Pilots will address selected systems 

NEI..7 



Current Licensing Basis 

•	 Consider existing regulatory requirements, 
analyses 
• Regulatory Guides 

• SRP 

• Licensee commitments would not be 
addressed 
• LERs 
• Inspection finding commitments 

• etc 
NEI..8 



Risk Importance Evaluation 
•	 Approach: achieve equivalent protection 

of public health and safety as· that 
provided by existing licensing basis 
• Similar to RG 1.174 approach 

• CDF, LERF impacts "very small" - address
 
deltas
 

• CDF, LERF impacts "small" - address deltas
 
and baselines
 

• Would not establish absolute CDF, LERF 
goals 

NEI..,.
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Risk Importance Evaluation 

• Apply quantitative and qualitative 
methods 

• Address spectrum of events 
• internal 

• external 

• shutdown 

• Address dynamic plant configuration 
• equipment out of service 

NEI...10 



Risk Importance Evaluation 

• PRA expectations - level one, internal 
events, simplified LERF 
•	 Industry PSA peer review or ASME standard
 

would define technical elements
 

• Use qualitative methods or "SDP" 
approach to address non-modeled areas 
• SDP is semi-quantitative screening approach
 

addressing initiator frequency, mitigation
 
capability
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Scope Decision 

• Integrate results of CLB and risk 
importance reviews 
• Expert panel type approach 

• Other elements 
• Integrated effect of change 

• Performance monitoring, feedback 

12 
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Regulatory Treatment of 
SSCs 

• Safety-significant SSCs formerly safety
related 

• Two options (preliminary consideration) 
•	 Nochange 

•	 Option for licensees to identify safety

significant attributes & adjust the regulatory
 
treatm_ent of SSCs accordingly
 k+? 

::::;;:---: , 
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Regulatory Treatment of 
~ SSCs 

• Safety-significant SSCs formerly
 
nonsafety-related
 
• Licensee reviews existing performance to 

determine adequacy consistent with safety
significance 

• Regulatory commitment relative to
 
performance levels
 

• Standby systems may need different tre.atmenL

.,. 
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Regulatory Treatment of SSCs 
Commercial(T) SSCs 
• SSCs not categorized as safety-significant 

• Formerly safety-related and necessary to meet
 
technical regulations
 

• Licensing commitment to maintain 
functionality at acceptable levels until 
technical regulation is amended 

• Subject to commercial controls 

• All other licensing commitments superseded 

NEI 
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Regulatory Treatment of 
Commercial 

• Licensing comDlitments no longer apply
 

• Subject to comDlercial controls 

NEI .....16 



Phase 2 Regulations
 
• Part 21 

• Part 50 

• §50.2 

• §50.12 

• §50.34 

• §50.36 
• §50.48 (separate project) 

• §50.49 

• §50.55a 

• §50.59 

• §50.65 

• §50.71 

• Appendix A, GDC 

• Part 50 cont'd 
• Appendix B, QA 

• Appendix S, Seismic 

• Part 54 
• §54.3 

• §54.4 

• §54.21 

• §54.33 

• Part 73 (Separate Project) 

• Part 100 
• AppendixA 

NEI
' 

17 
...



§50.59 -- Options 

• Need to address scope 
• Commission directive on current rulemaking 

• New change process for Option B 
regulations developed under phase 2 
(option 2) 

• Various alternatives being discussed in the 
industry 

NEI 
~ 18 
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Schedule for Option 2 

• NRC Alternative 2 schedule appears to be 
optimum 
• Guideline and pilot plant activities critical path 

• Draft industry guideline -- 12/99 

• Pilots submit exemptions -- mid-2000 

• Industrywide implementation early 2002 

NEI...19 
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iRisk-Informing Part 50, 
I 

Option 3, Plan 
Presented to
 

Advisory Committee on Reactor Safeguards
 

Presented by
 
Tom King
 

Mary Drouin
 

Office ofNuclear Regulatory Research 
U.S. Nuclear Regulatory Commission 

September 24, 1999 

Outline
 

• Introduction 

• Public workshop 

• Plan 
• Implementation ofplan 

• Issues 

• Schedule 

P8lle 2 



BACKGROUND -- SECY-98-300
 

•	 Option 1: Continue ongoing rule changes only (e.g., 
50.65) 

•	 Option 2: Make changes to the overall scope of systems, 
structures and components covered by those sections of 
Part 50 requiring special treatment. ..by formulating new 
definitions of safety related and important-to-safety 

•	 Option 3: Study changes to specific technical 
requirements in the body of regulations, including 
general design criteria. Provide recommendations to the 
Commission. 

Page 3 

DESIRED CHARACTERISTICS OF A
 
RISK-INFORMED REVISED PART 50
 

•	 Continue to provide reasonable assurance of adequate protection of public health and 
safety. 

•	 Contain requirements on specific attributes of nuclear power plant design and operations 
commensurate with their safety significance. 

•	 Safety significance would be assessed using principles of risk-informed regulation 
including the following: 
•	 consistency with the defense-in-depth philosophy 
•	 maintenance of sufficient safety margins 
•	 consistency with the intent of the Safety Goal Policy Statement 

•	 Requirements would accommodate the plant-specific nature of the safety significance of 
design and operational attributes. 

•	 Provide a clear, consistent, and coherent set of requirements that would also facilitate 
consistency in treatment among the assessment, inspection, and enforcement programs. 

•	 Provide a regulatory basis for all NRC reactor-related activities, including licensing, 
inspection, enforcement, and assessment. 

•	 Performance-based to the extent practical. 

•	 Practical to implement for both licensees and the NRC. 
Page 4 



PLAN: SCOPE AND APPROACH
 

•	 Adding provisions to Part 50 allowing staff to approve risk-informed 
alternatives to current requirements, including: 
-Revising specific requirements to reflect risk-informed considerations 

(regulations, regulatory guides, standard review plans)
 
-Adding new requirements or expanding current requirements to address risk-


significant issues not currently covered
 

•	 Deleting unnecessary or ineffective regulations 

•	 Focus on revising technical requirements 

•	 Excluded: fire protection, codes and standards 

•	 Modify existing requirements, not total rewrite 

•	 Apply scope defmition developed under Option 2 to technical requirements 

•	 Retain design basis concept (Le., risk-informed design basis): 
-Generic 
-Plant-specific considerations 

•	 Small changes around current plant risk profile 

•	 Light water reactors only Page 5 

STAKEHOLDER INTERACTION
 

• Hold public workshops 

• Develop Website 

Page 6 
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IMPLEMENTATION 
Pilot Test Study Plan: 

• Select single "regulation" to test approach 
- 50.44 recommended 

• Finalize screening factors and criteria 

• Identify and resolve impeding issues 

• Select remaining candidates and develop 
recommended changes 

PljjelS 
I 
I 

ISSUES TO BE RESOLVED
 

•	 Criteria for selecting candidates for changes
 
-frequency
 
-risk
 
- conservatism
 

• Criteria for recommending changes
 
-frequency
 
-risk
 
- conservatism
 
- defense-in-depth
 
- safety margin
 
- cost-benefit
 
- monitoring and feedback
 

• Criteria for prioritizing recommended changes Pljjel6 
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ISSUES TO BE RESOLVED
 

•	 Treatment of uncertainties 
- use mean values? 
- use confidence level, what level? 
- unanalyzed factors? 

•	 How should the following be factored in: 
-low power and shutdown risk? 
- external event risk? 
- risk from temporary plant configuration? 
- cost-benefit considerations: for safety enhancements, for burden reductions? 
- PRA quality? 
- human performance? 

• Treatment of anticipated operational occurrences? 

Page 17 

PROPOSED SCHEDULE
 

•	 Risk-Informing Part 50, Option 3 Plan due to Commission, 
October 1999 

•	 Finalize "test" case, January 2000 

•	 Public workshop, February 2000 

•	 ACRS briefing, March 2000 

•	 Preliminary results on recommended changes, August 
2000 

•	 Public workshop, September 2000 

•	 ACRS briefing, November 2000 

•	 Status on Phase 1 to Commission, December 2000 

Page 18 
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Industry's Parallel Four-Phase 
Approach 

•	 Improving NRC oversight process 
• Industrywide Implementation April 2000 

•	 Scope ofSSCs governed by NRC 
requirements 

•	 Improving NRC technical requirements 

•	 Administrative and process improvements 
• Improvements made consistent with other
 

elements
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Improving NRC Technical
 
Requirements -- Approach
 
• Industry's view consistent with NRC (SRM) 

• Identify potential candidate regulations 

• Assess the benefit (safety and resource) of
 
amending the regulation & guidance
 

• Assess alternatives 

• Change can be resource intensive 

• Prioritize the list of candidate regulations 

• Initiate individual rulemaking proceedings for 
voluntary and selective implementation
 

® • Early rulemaking for some regulations, §50.44
 

~I 
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Improving NRC Technical 
Requirements 
•	 Build on recent regulatory improvements 

• Improved NRC oversight process 

• Licensee specific improvements 

• Incorporate new information, insights & 30+
 
years of operating & regulating experience
 
• New or improved analytical techniques and analyses 

•	 Risk-informed activities that have already started 
should be expedited 
• Technical specification amendments, PASS, etc... 

ttF- 1 
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Guidance Documents 

•	 Some regulations are general engineering 
statements -- others very specific 
• For some regulations, only minimal rule changes may 

be needed 

• Rule language change to effect cultural change 

•	 Rigidity in interpretation -- an issue 
• Implementation guidance must be reviewed and, if 

necessary, changed 

• Expect more significant changes to guidance
 
documents
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Initial Identification of Candidate 
Regulations 

• Identification Criteria 
• Technical requirements do not permit use of risk 

insights 

• Regulation does not focus on safety significant 
attributes 

• Burden in meeting regulation is excessive for
 
achieved safety benefit
 

DRAFT ~EI
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Initial Identification of Candidate 
Regulations 

• Identification Criteria Cont'd 
•	 Changing regulation would minimize need for
 

exemptions
 

• Regulation is inconsistent with revised source
 
term
 

• Regulation must be changed to be consistent with
 
another regulation being changed
 

DRAFT 
~I 
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Candidate Regulations 
Identified to Date for 
Assessment
 
•	 Part 50 

•	 §50.34 

•	 §50.36 

•	 §50.44 

•	 §50.46 

•	 §50.48 (Separate Project) 

•	 §50.54 

•	 §50.55a* 

•	 §50.59 

•	 Appendix A 

•	 Part 50 cont'd 
•	 Appendix E (Onsite Plan) 

•	 Appendix K 

•	 Appendix R 
(Separate project -- NFPA) 

•	 Appendix S 

•	 Part 73 (Separate Activity) 

•	 Part 100 
• §100.11 

•	 Appendix A 

DRAFT 8 



§50.46 and Appendix K 

•	 Central elements in the process for improving 
NRC technical requirements through a risk
informed process 

•	 Other regulatory requirements and 
commitments directly linked to these 
regulations 

•	 More realistic assumptions, inputs and 
analyses will impact other regulations and 
commitments 

./ 
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§50.46 and Appendix K 
Some Options 

•	 Pipe break size? 
•	 One option -- other approaches may be be more
 

beneficial
 

•	 Revised input assumptions and bounding 
criteria 
•	 Example: No coincident LOOP 

•	 Methodology and modeling 

DRAFT '1:F 1 
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Other Candidate Regulations 

• §50.44 -- Hydrogen recombiners 
• Candidate for early rulemaking 

• §50.36 -- Technical Specifications 
• LCO Criteria 

• Operability vs functionality 

• §50.49 -- Equipment qualification 

• §50.34 -- Example: TMI requirements 

DRAFT 
11 
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Other Candidate Regulations 

•	 §50.55a -- Code consistency issues, improved
 
design flexibility, improved testing
 
requirements
 

•	 Appendix J 
• Hard-systems within containment -- testing 

•	 GDCs -- Example of associated topics 
• Diesel generator operating profile 

• Control Room habitability systems & requirements 

•	 Appendix E -- Onsite plan 
~EIDRAFT	 12 



Benefits 

•	 Improved focus on those matters that have safety 
significance 
• Regulatory scope linked to safety-significant matters 

•	 Increased regulatory flexibility while maintaining 
safety performance 
• Compatible with the needs of operating in a
 

competitive environment
 

• More efficient and effective use of resources 

•	 Basis for improvements in new designs 
./ 

~EI 
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Conclusion 

•	 Industry fully supports NRC initiatives to improve the 
regulatory regime through a risk-informed, 
erformance-b~~ed aImro~ch 

•	 NRC initiative important to industry's long term 
future 
• A necessary and natural step forward 

•	 Communication & coordination important elements 
•	 Change is not easy -- cultural adjustments & issues 

• Need to continue constructive interactions 

~EI 
14 
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EXECUTIVE SUMMARY 

The design basis of a nuclear reactor is the starting point of all regulation. It is the 
safety and operational blue print for the nuclear reactor. If a reactor is operating "outside 
design basis" it is impossible for the Nuclear Regulatory Commission (NRC) or the 
uti lity to determine whether the reactor is "safe" or whether its operation poses an undue 
risk to public health and safety. Operating a reactor "outside design basis" constitutes a 
violation of NRC regulations. 

If a utility has operated the reactor outside of the safety parameters established in 
its operating license, i.e. "outside design basis," it is required to document it in a daily 
event report filed with the NRC. The more event reports filed by a nuclear reactor, the 
less certain that the reactor and its safety systems will operate as designed. 

Nuclear reactors across the United States have reported to the NRC that they have 
been splitting atoms while "outside design basis" and in violation of the tenns and 
conditIOns of their operating licenses. Public Citizen has documented which reactors 
have most often reported operating while "outside design basis." From October 1996 
through May 1999, 102 of 1II nuclear reactors have reported over SOO instances where 
they have been splitting atoms while "outside design basis." 

Event reports filed with the NRC indicate that reactors operating "outside design 
basis" have undermined the NRC's regulatory philosophy of defense-in-depth. Rather 
than having multiple, redundant barriers to the release of radiation, i.e. defense-in-depth, 
reactors have failed to maintain their design basis for such safety significant systems as 
the emergency core cooling system and the electrical cables that control the nuclear 
reactor. AdditIonally, fai lure to maintain [he design basis has led to Instances where 
defense-In-depth has been so thoroughly undennined that a single event or condition 
could have prevented the functioning of safety systems needed to: shutdown the reactor. 
cool the radioactive fuel in the reactor core, prevent the release of any radiation into the 
environment or otherwise mitigate the consequences of an accident. 

Many design basis problems have existed for years, if not decades. Some design 
basis problems date back to when the reactors were first licensed. Design basis 
deficiencies have reduced safety margins at nuclear reactors across the United States; in 
some cases safety margins were significantly reduced if not eliminated. However. every 
time the NRC has moved to address the problem. the nuclear industry lobby has 
Intervened to block any meaningful attempt to correct inadequacies in the design basis of 
nuclear reactors. 

Even before the NRC had documented the extent of the design basis problems in 
the nuclear industry. the regulator decided that nuclear reactor licensees would not be 
held accountable for violating NRC regulations. The NRC has re-written its enforcement 
policy to create an amnesty program that will last until March 30, 2001. 



The NRC's amnesty program has severely circumscribed its ability to take 
enforcement action (issuing a fine and or violation) against nuclear utilities that have 
failed to maintain the design basis of their nuclear reactors. This amnesty means that the 
NRC will only hold utilities accountable for the most egregious violations of NRC 
reguJations. 

The U.S. Nuclear Regulatory Commission has long been aware that nuclear 
utilities have failed to adequately maintain their design basis and as a consequence, have 
operated their reactors "outside design basis" and in violation of the tenns of their 
licenses. Over a span of decades, the NRC was repeatedly put on notice that design basis 
problems were under-mining the safety of the nuclear reactors they were supposed to 
regulate. However, due to the potential financial impact on the nuclear industry, the 
NRC has obfuscated the issue and delayed taking action. 

Design basis issues have already contributed to the closure of three nuclear 
reactors: Haddam Neck, Maine Yankee and Millstone Unit 1. Public Citizen has found 
that several of the design basis issues that contributed to the closure of Haddam Neck, 
Maine Yankee and Millstone Unit 1 exist at other nuclear reactors. 

The design basis issues that eventually resulted in these shutdowns were not 
identified by the utility. These problems only came to light when driven by events, 
whistleblower allegations or subsequent NRC inspections. The NRC design inspections 
turned up significant safety problems: however, the efficacy of these inspections must be 
questioned. NRC did not inspect the '"as found" conditions of the nuclear reactors. The 
NRC warned the utilities which systems would be inspected and the utilities worked the 
systems prior to NRC inspectIon. 

The NRC can not reasonably expect the utility to Identify design baSIS problems 
that would Jeopardize future oper:llJOn of the reactor. The NRC's amnesty program is an 
IITatJOnal move by an ineffective regulator and will not address the significant design 
basis issues that still exist at nuclear reactors across the Umted States. 



INTRODUCTION
 

Nuclear utilities across the United States have been reporting to the Nuclear 
Regulatory Commission that their reactors have been splitting atoms while "outside 
design basis" and in violation of the terms and conditions of their operating licenses. 
Rather than hold these utilities accountable, the NRC instituted an amnesty program in 
October 1996. This amnesty program means that utilities wilJ only be held accountable 
for the most egregious violations of NRC regulations 

Since that time, Public Citizen has been documenting which reactors have most 
often operated while "outside design basis." From October 1996 through May 1999, 
102 of III nuclear reactors have reported over 500 instances where they have been 
operating "outside design basis." However, if a nuclear reactor is splitting atoms while 
"outside design basis" neither the NRC nor the utility can determine whether that 
operation is safe or poses an undue risk to public health and safety. 

Public Citizen's report identifies those reactors that have most often operated 
outside of their design basis and documents how the nuclear industry and the NRC have 
ignored this important safety issue for decades. 



I. FINDINGS 

The U.S. Nuclear Regulatory Commission (NRC) is charged with assuring that 
the public health and safety are protected from the consequences of a nuclear reactor 
accident. The NRC contends that if a nuclear reactor is designed, constructed and 
operated in compliance with its approved design, then the redundant safety systems built 
into the plant will provide an adequate level of safety even if one of the safety systems 
should fail and an accident were to occur. According to the NRC the redundant safety 
systems built into the reactor will prevent the release of radiation into the environment 
and surrounding communities. 

The design basis of a nuclear reactor is the starting point of all NRC regulation. It 
is the safety and operational blue print for the nuclear reactor. If a reactor is operating 
"outside design basis" it is impossible for the NRC or the utility to determine whether the 
reactor is "safe" or whether its operation poses an undue risk to public health and safety. 
Operating a reactor "outside design basis" constitutes a violation of NRC regulations. 
If a utility has operated the reactor outside of the safety parameters established in its 
operating license, i.e. "outside design basis," it is required to document it in a daily event 
report filed with the NRC The more event reports filed by a nuclear reactor, the less 
certain that the reactor and its safety systems will operate as designed. 

Operating nuclear reactors outside their design basis has reduced, if not eliminated 
safety margins at many reactors across the United States. However, the NRC has failed to 
hold nuclear reactors accountable for these violations. Rather than holding nuclear 
utilities responsible for failing to comply with their design basis and violating NRC 
regulations, the NRC issued an amnesty program in October 1996 that will last unti I 
March 30. 2001. 

Public Citizen has scoured the daily event reports filed over the past three years of 
NRC amnesty program documenting those reactors that have reported operating "outside 
design basis." Over the past three years 102 of 111 nuclear reactors have reported over 
SOO times that they have been splitting atoms while "outside design basis." The NRC has 
attempted to down play the significance of this problem that they and the nuclear industry 
have ignored for decades. This amnesty program means that the NRC will only hold 
uti Ii ties accountable for the most egregious violations of NRC regulations. The NRC 
policy is not sound regulatory practice. its Amnesty Irrational! 



TABLE I
 
REACTORS REPORTING "OUTSIDE DESIGN BASIS" 1996 -1999
 

I ",Reactoi(;;:, .: -~;tUnitJ· '-:;,:q.;'.~~ >}.'O'y*tner ~ ,:~, .' . 1State IReports I 
VERMONT YANKEE 
PILGRIM 
THREE MILE ISLAND 
COOK 
COOK 
POINT BEACH 
POINT BEACH 
MILLSTONE 
OYSTER CREEK 
MILLSTONE 
PRAIRIE ISLAND 
CATAWBA 
DIABLO CANYON 
NINE MILE POINT 
HADDAM NECK 
PRAIRIE ISLAND 
OCONEE 
DIABLO CANYON 
OCONEE 
CATAWBA 
DAVIS-BESSE 
NINE MILE POINT 
OCONEE 
PALISADES 
INDIAN POINT 
INDIAN POINT 

1 VT Yan~~e Nuclear Power Corp. VT 42 
1 Boston Edis~m Co. MA 27 
1 GPU t'>Juclear Corp. PA 26 
2 IndianaiMichi~an Power Co. MI 22 
1 IndianaiMichi~an Power Co. MI 18 
1 Wisconsin Electric Power Co. WI 18 
2 Wisconsin Electric Power Co. WI 18 
1 Northeast Nuclear Ener~w Co, CT 16 
1 GPLJ Nuclear,Corp. NJ 16 
3 North~a?t Nuclear Ener~y Co. CT 16 
1 Northern States Power Co. MN 14 
2 Duke Power Co. SC 14 
2 Pacific Gas & Electric Co. CA 14 
2 Nia~ara Mohawk Power Corp, NY 14 
1 Northeast Nuclear Ener~y Co. CT 13 
2 Northern States Power Co. MI\J 13 
3 Duke Power Co. SC 12 
1 Pacific Gas & Electric Co, CA 11 
2 Duke Power Co. SC 11 
1 Duke Power Co. SC 10 
1 Toledo Edison Co. OH 10 
1 Nia~ara Mohawk Power Corp. NY 10 
1 Duke Power Co, SC 10 
1 Consumers Power Co. MI 10 
3 New York Power Authority NY 10 
2 Consolidated Edison Co. NY 9 

(NOTE: the entire list is contained in Appendix A. The entire text for each report may be 
view on the Critical Mass Web site @ http://www.citizen.org/cmep/AI/Default.htm ) 

Since NRC began its amnesty program, the nuclear reactors listed in Table I have 
filed the greatest number of event reports with the Commission indicating that they 
operated "outside deSign basis." The more event reports filed by a reactor the less certain 
that the nuclear plant and its safety systems will function as designed. 

Table IT indicates those nuclear plants that have most often operated their reactors 
"outside design basis" and in violation of NRC regulations. Nuclear plants have between 
one and three reactors or units located at the same site. For instance. the Cook nuclear 
plant consists of two reactors, Unit 1 and 2. 

While the number of "outside design basis" event reports indicate the extent of the 
problem, they do not tell the entire story. Even a single Instance of a nuclear reactor 
operating outside of its design baSIS can thoroughly undermine the "safety" of the reactor. 
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TABLE II 
"OUTSIDE DESIGN BASIS" BY NUCLEAR PLANT 1996-1999 
1 Reactor 
VERMONT YANKEE 
MILLSTONE 
PILGRIM 
THREE MILE ISLAND 
NINE MILE POINT 
COOK 
POINT BEACH 
INDIAN POINT 
OYSTER CREEK 
PRAIRIE ISLAND 
DIABLO CANYON 
CATAWBA 
OCONEE 
HADDAM NECK 
PALISADES 
DAVIS-BESSE 

I,,Owner- . IState 1Event Reports I 
VT Yankee Nuclear Power VT 42 
Northeast Nuclear Energy Co. CT 35 
Boston Edison Co. MA 27 
GPU Nuclear Corp. PA 26 
Niagara Mohawk Power Corp. NY 24 
Indiana/Michigan Power Co. MI 23 
Wisconsin Electric Power Co, WI 20 
Con-Edison Co.! NYPA NY 19 
GPU Nuclear Corp. NJ 16 
Northern States Power Co. MN 16 
Pacific Gas & Electric Co. CA 14 
Duke Power Co. SC 14 
Duke Power Co. SC 13 
Northeast Nuclear Energy Co. CT 13 
Consumers Power Co. MI 10 
Toledo Edison Co. OH 10 

(NOTE: The entire listing arranged by nuclear plant is contained in Appendix B. 
Appendix C contains an accounting of all "outside design basis" event reports.) 

The more than 500 event reports documented by Public Citizen all concern design 
basis issues. More than 70 additional reports of reactors operating "outside design basis" 
were filed with NRC and later retracted by the utility. However, retracted does not mean 
there wasn't a problem. Event reports have been retracted because utilities have either 
made "quick fixes," removed the documentation from the final safety analysis reports. or 
have amended the terms of their license. Other reports were retracted because the utilities 
onginally mischaracterized the nature or extent of the problem that they thought placed 
the reactor "outside design basis." 

Table ill lists those few nuclear reactors that have not reported splitting atoms 
while "outside design basis." However. the NRC has identified that Fermi Unit 2 and 
both of the LaSalle reactors have failed to update their final safety analysis reports 
(FSAR). Whi Ie failure to update the FSAR does not necessarily result in the reactor 
operating outside of its design basis. it does mean that these reactors have been making 
safety decisions based upon incomplete or inaccurate information. 

•
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TABLE III
 

REACTORS NOT REPORTING "OUTSIDE DESIGN BASIS"
 
I ".. Reactor []1iliJ.. . Owner .. I State I 
ARKANSAS 1 EntergyOperations, Inc. AR 
FERMI 2 Detriot Edison Co. MI 
HATCH 2 Southern Nuclear Operating Co. GA 
LA SALLE 1 Commonwealth Edison Co. IL 
LA SALLE 2 Commonwealth Edison Co. IL 
PALO VERDE 3 Arizona Public Service Co. AZ 
RIVER BEND 1 Entergy Operations, Inc LA 
WASHINGTON 2 Washington Public Power System WA 
WADS BAR 1 Tennessee Valley Authority TN 

"Outside design basis" event reports filed by utilities indicate that serious 
problems with safety systems have existed for years, if not decades. These reports 
indicate that reactors operating "outside design basis" have undermined the NRC's 
regulatory philosophy of "defense-in-depth." Rather than having multiple, redundant 
barriers to the release of radiation, i.e. defense-in-depth, reactors have failed to maintain 
their design basis for significant safety systems such as the emergency core cooling 
system and the electrical cables that control the nuclear reactor. 

Additionally, failure to maintain the design basis has Jed to instances where 
defense-in-depth has been so thoroughly undermined that a single event or condition 
could have prevented the functioning of safety systems needed to: shutdown the reactor, 
cool the radioactive fuel in the reactor core, prevent the release of any radiation into the 
environment or otherwise mitigate the consequences of an accident. 

Although not every design basis issue is of high safety significance, a preliminary 
review by the NRC's now defunct Office of Analysis and Evaluation of Operational Data 
(AEOD) conducted in June 1997 found that: 

r 340/0 of all event repoI1s contained design basis issues.
 
> 42% of these events involved four risk significant systems: emergency
 

core cooling, primary reactor systems, emergency ac/dc power and 
containment isolation. 

> 29% of event reports were judged by AEOD to be significant. I 

Design basis issues have already contributed to the closure of three nuclear 
reactors: Haddam Neck, Maine Yankee and Millstone Unit 1. The design basis issues that 
eventually resulted in these shut downs were not identified by the utility. These problems 
only came to light when dri ven by events. whistleblower allegations or subsequent NRC 
inspections. Public Citizen has found that several of the design basis deficiencies that 
contributed to these shut downs exist at other reactors. Specifically, design basis 
deficiencies concerning the ECCS, inadequate separation of control cables and "single 
failure vulnerabilities" which are all dIscussed below. 
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EMERGENCY CORE COOLING SYSTEM PROBLEMS 

There are two purposes of the Emergency Core Cooling Systems (ECCS). The 
first is to provide cooling to the reactor core to prevent a meltdown following a loss of 
coolant accident or LOCA. This is accomplished by the injection of large amounts of 
borated water into the reactor coolant system. The borated water helps to quell the chain 
reaction in the reactor's core. The second purpose of the ECCS IS to ensure the reactor 
remains shut down. This is accomplished by the use of the same borated water source. -

) 

Haddam Neck was permanently shut down due in large part to the fact that its 
ECCS would not have performed its function. If, during the 28 years of its operation, 
Haddam Neck had experienced a loss of coolant accident, the ECCS would not have 
functioned as designed and the reactor would likely have had a meltdown. As explained 
in a later section, (See: Was Haddam Neck Ever Safe? at p.25.) Northeast Utilities 
which owned and operated the Haddam Neck never realized that the ECCS was outside 
of its design basis. 

The D.C. Cook nuclear power plant in Michigan also had design basis problems 
with the ECCS. As at Haddam Neck, these design basis deficiencies with the ECCS 
were not self identified. The NRC only identified the ECCS issue at Cook after the 
Commission was forced to institute design basis inspections. The NRC report on the 
Cook plant states that "some of the issues indicate that the ECCS system may not have 
performed its safety function under all design basis accident scenarios." 3 Table IV 
identifies the reactors \vhere the ECCS would not have performed its function. 

TABLE IV 
NUCLEAR REACTORS REPORTING "OUTSIDE DESIGN BASIS" 
DUE TO EMERGENCY CORE COOLING SYSTEM PROBLEMS 

IEvent I Reactor I UNIT I ST I Date I Details 
33378 OCONEE 3 SC 12/10/97 DISCOVERY OF A POSSIBILITY OF THE 

ECCS BECOMING INOPERABLE DURING 
THE SUMP RECIRCULATING MODE 

33762 OCONEE 1,2,3 SC 2/20/98 EMERGENCY OPERATING PROCEDURE 
(EOP) REVIEW HAS IDENTIFIED A STEP IN 
THE PROCEDURE WHICH COULD PLACE 
THE OCONEE UI\JITS OUTSIDE THE DESIGN 

33843 PALISADES MI 3/5/98 MANUAL ACTIONS TO SUPPORT 
EMERGENCY CORE COOLING SYSTEM 
(ECCS) RESPONSE TO A POSTULATED 
SMALL BREAK LOSS OF COOLANT 

32551 ROBINSON 2 SC 6/27/97 NRC NE INSPECTION IDENTIFIED 
POTENTIALLY INADEOUATE NPSH FOR 
SIPUMPS. ENGINEERING EVALUATION OF A 
CONDITION IDENTIFIED DURING THE 

31497 THREE MILE PA 12/21/96 UNIT OUTSIDE DESIGN BASIS DUE TO 
iSLAND CONCERNS WITH BWST SWITCHOVER 

ANALYSIS THE LICENSEE RECENTLY 
PERFORMED A REVISED, MORE 
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INADEQUATE CABLE SEPARATION 

Although Maine Yankee had problems with the ECCS, it was cable separation 
problems that eventually forced it to shutdown. The proper separation of cables is 
Important in nuclear power plants to ensure that if one or more sets of cables are 
damaged, other control cables will be available to shut down the reactor. 

Cable separation became an issue after a fire at the Browns Ferry nuclear plant in 
Alabama. On March 22, 1975, the Browns Ferry nuclear plant experienced one of the 
worst accidents prior to the meltdown at Three Mile Island. Workers were looking for air 
leaks using a candle when the flame was sucked into an opening and ignited the 
polyurethane foam insulation in the trays that carried the electrical cables which 
controlled the reactor. The fire burned for seven and a half-hours. It damaged over 1600 
electrical cables, more than a third of which were safety related. Unit 2 was immediately 
shut down but Unit 1 was perilously out of control for several hours. Whistleblowers. 
who at the time spoke with the Union of Concerned Scientists, said that a major release of 
radiation was only avoided "by sheer luck.... 4 

In 1978, NRC Inspector Peter Atherton identified numerous inadequately 
separated safety-related electrical cables at Maine Yankee dating back to plant 
construction. Maine Yankee declined to reroute the cables due to "physical limitations." 5 

Because of his efforts to address this significant safety issue, the NRC Inspector was 
subjected to psychological testing, forced out of the NRC and "blackballed" in the nuclear 
industry. However. Maine Yankee acknowledged that at least two and probably three 
recently identifIed cable separation issues date back to plant .construction. 

Although the NRC considered Maine Yankee's performance to be adequate, a 
number of significant weaknesses and design deficiencies were identified through NRC 
inspection efforts. An independent assessment concluded that "these weaknesses and 
defIciencies appeared to be related to two root causes: economic pressures to contain 
costs and poor problem identificatIon as a result of complacency and the lack of a 
questioning attitude." 6 

Table V lists other reactors that have reported Inadequate cable separation that 
have placed these reactors outside of their deSign basis. 
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APPENDIX: B 

"OUTSIDE DESIGN BASIS" BY NUCLEAR PLANT 

1_~_':..:.Re=a=c=to::.:.r--:...-;_'_'_11.-'·----'-__:.-......:=:'O=w="-=.=e=-=-.r----=·.----'----:...-..,.:....'",-:'_1 State I· .. Events ·1 
VERMONT YANKEE VT Yankee Nuclear Power Corp. VT 42 
MILLSTONE Northeast Nuclear Enerqy Co. CT 35 
PILGRIM Boston Edison Co. MA 27 
THREE MILE ISLAND GPU Nuclear Corp. PA 26 
NINE MILE POINT Niaqara Mohawk power Corp. NY 24 
COOK IndianaiMichiqan Power Co. MI 23 
POINT BEACH Wisconsin Electric Power Co. WI 20 
INDIAN POINT Consolidated Edison Co. NY 19 
OYSTER CREEK GPU Nuclear Corp. NJ 16 
PRAIRIE ISLAND Northern States Power Co. MN 16 
DIABLO CANYON Pacific Gas & Electric Co. CA 14 
CATAWBA Duke Power Co. SC 14 
OCONEE Duke Power Co. SC 13 
HADDAM NECK Northeast Nuclear Enerqy Co. CT 13 
PALISADES Consumers Power Co. MI 10 
DAVIS-BESSE Toledo Edison Co. OH 10 
LIMERICK Philadelphia Electric Co. PA 9 
FT CALHOUN Omaha Public Power District NE 8 
BEAVER VALLEY Duquesne Liqht Co. PA 8 
SAINT LUCIE Florida Power & Liqht Co. FL 8 
WATERFORD Enterqy Operations, Inc, LA 7 
COMANCHE PEAK Texas Utilities Electric Co. TX 6 
SAN ONOFRE Southern California Edison Co. & CA 6 
SEABROOK North Atlantic Enerqy Service NH 6 
MONTICELLO Northern States Power Co. MN 6 
SOUTH TEXAS Houston Liqhtinq & Power Co. TX 6 
MCGUIRE Duke Power Co. NC 5 
BRAIDWOOD Commonwealth Edison Co. IL 5 
HARRIS Carolina Power & Liqht Co. NC 5 
COOPER Nebraska Public Power District NE 5 
BYRON Commonwealth Edison Co. IL 5 
TURKEY POINT Florida Power & Liqht Co. FL 5 
DRESDEN Commonwealth Edison Co. IL 4 
WOLF CREEK Wolf Creek Nuclear Operatinq KS 4 
VOGTLE Southern Nuclear Operatinq Co. GA 4 
BROWNS FERRY Tennessee Valley Authority AL 4 
ROBINSON Carolina Power & Liqht Co. SC 4 
FARLEY Southern Nuclear Operatinq Co. AL 4 
SALEM Public Service Electric & Gas Co. NJ 4 
SUMMER South Carolina Electric & Gas SC 3 
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--

BIG ROCK POINT 
FITZPATRICK 
SUSQUEHANNA 
ZION 
HOPE CREEK 
CLINTON 
CRYSTAL RIVER 
PEACH BOnOM 
ARKANSAS 

Consumers Power Co. MI 
Power Authority of the State of NY 
Pennsylvania Power & LiQht Co. PA 
Commonwealth Edison Co. IL 
Public Service Electric & Gas Co. NJ 
Illinois Power Co. IL 
Florida Power Corp. FL 
PECO EnerQY Co. PA 
EnterQY Operations, Inc. AR 

3
3
3
3
3
3
3
3
2
 

KEWAUNEE Wisconsin Public Service Corp. WI 2 
BRUNSWICK Carolina PO\Ner &.. Light Go. NC 2
 
PALO VERDE
 Arizona Public Service Co. .... .. ._

Maine Yankee Atomic Power Co. 

--

-

AZ
 2
 
2
SURRY VirQjnia Ele9tric & P9wer. Co. VA 

MAINE YANKEE
 ME 2
. .._... .'" _. 

QUAD CITIES Commonwealth Edison Co. IL 
GINNA Rochester Gas & Electric Corp. NY 
PERRY Cleveland Electric IlluminatinQ OH 

2
2
2
 

DUANE ARNOLD IES Utilities, Inc. IA 1 
CALVERT CLIFFS Baltimore Gas & Electric Co. MD 1 
CALLAWAY Union Electric Co. MO 1 
HATCH Southern Nuclear OperatinQ Co. GA 1 
GRAND GULF 
NORTH ANNA 

EnterQY Operations, Inc. 
VirQinia Electric & Power Co. 

MS 
VA 

1 
1 

SEQUOYAH Tennessee Valley Authority TN 1 
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APPENDIX: C 

"OUTSIDE DESIGN BASIS" EVENTS 

IEvent I Reactor ~ Date ~ , ..' ::D.e&ilfl~.~Jt~,~· ,~}:. :.. ,..'" ..... . I 
31260 ARKANSAS 2 AR 10/31/96 No No DISCOVERY THAT. WITH A CHANNEL OF.THE PLANT PROTECTION SYSTEM 
32936 ARKANSAS 2 AR 09/16/97 No No DISCOVERY OF ACONDITION WHERE THE AUTOMATIC ISOLATION OF A 
32556 BEAVER VALLEY 1 PA 6/27/97 No No - UNIT 1SHUT DOWN DUE TO 6 MFW FLOW TRANSMITIERS NOT 
32796 BEAVER VALLEY 2 PA 8/21/97 No No THIS IS A FOLLOW-UP TO THE ENS NOTIFICATION FOR BEAVER VALLEY 
33366 BEAVER VALLEY 1. 2 PA 12/8/97 No No UNITS 1 AND 2 MAY HAVE OPERATED OUTSIDE THEIR OESIGN BASIS 
35334 BEAVER VALLEY 2 PA 01/29/99 No No AN ERRONEOUS ASSUMPTION WAS MADE INTHE FIRE PROTECTION SAFE 
35334 BEAVER VALLEY 2 PA 01/29/99 Yes No AN ERRONEOUS ASSUMPTION WAS MADEINTHE FIRE PROTECTION SAFE 
35359 BEAVER VALLEY 1 PA 02/09/99 No No - Non-conservative dose calculation methodolQov is acondition outside the desian 
35359 BEAVER VALLEY 1 PA 02/09/99 No Yes - Non-conservative dose calculation methodo.lOQY isacondition outside the desian 
35481 BEAVER VALLEY 1 PA 03/17/99 No No POTENTIAL TO DAMAGE HHSI PUMPS DURINGA FIRE DUE TO HYDROGEN 
35570 BEAVER VALLEY 1 PA 04/09/99 No No DISCREPANCIES DISCOVERED IN APPENDJX BYROCEDUPES 
31197 BIG ROCK POINT 1 MI 10/23/96 Yes No A REVISED CONTAINMENT ANALYSIS INDICATES THAT ANALYSIS OF THE 
31197 BIG ROCK POINT 1 MI 10/23/96 No No A REVISED CONTAINMENT ANALYSIS INDICATES THAT ANALYSIS OF THE 
31677 BIG ROCK POINT 1 MI 1/28/97 No No - DEMIN WATER LINE SUSCEPTIBLE TO OVERPRESSURIZATION PER NRC GL 
33056 BIG ROCK POINT 1 MI 10/9/97 No No - DAIRY MILK PAIL FOUND INSIDE SPENT FUEL POOL
30903 BRAIDWOOD 1 IL 8/21/96 No No LICENSEE DISCOVERED GAP IN BORAFLEX SHEET GREATER 
31199 BRAIDWOOD 1 IL 10/23/96 No No ROLLUP FIRE DOOR FAILED TO CLOSE DURING TEST 
31799 BRAIDWOOD 1 IL 2/17/97 No No THE LICENSEE DISCOVERED ON 1/15/97 THAT A SPARE BREAKER ON 
31799 BRAIDWOOD 1 IL 2/17/97 Yes No ON FEBRUARY 15.1997. A SPARE BREAKER ON ASAFETY-RELATED BUS 
33062 BRAIDWOOD 1 IL 10/10/97 No No THE PLANT DETERMINED A MAIN STEAMLINE BREAK COULD RESULTIN 
33161 BRAIDWOOD 1.2 IL 10/28/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSETWICE 
31723 BROWNS FERRY 2.3 AL 2/3/97 No No GENERIC LETIER 96-06 EVENT NOTIFICATION THE FOLLOWING IS TEXT 
32750 BROWNS FERRY 1,2, AL 8/12/97 No No CONTAINMENT SUPPRESSION POOL BYPASSEDDURING CERTAIN 
33068 BROWNS FERRY 1,2, AL 10/10/97 No No LOSS OF AN EMERGENCY DIESEL GENERATOR (EDG) COULD CAUSE 
34404 BROWNS FERRY 2.3 AL 6/16/98 No No TECHNICAL SPECIFICATION 3,7.G.1.b MINIMUM NITROGEN VOLUME 
32917 BRUNSWICK 1, 2 NC 09/12/97 No No A SINGLE FAILURE CAN PREVENT THE FUNCTION OF THE PRESSURE 
34495 BRUNSWICK 2 NC 7/8/98 No No POTENTIAL TO EXCEED FUEL DESIGN LIMITS DURING A GENERATORLOAD 
29449 BYRON 1. 2 IL 10/12/95 No No UNIT 1AND 2 MISCELLANEOUS EQUIPMENT ROOM VENTILATION SUPPLY 
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30950 BYRON 1.2 IL 9/3/96 No No DISCOVERY OF SPENT FUEL RACK BORAFLEX MATERIAL GAPING 
31762 BYRON 1.2 IL 2/11/97 No No AFTER REVIEWING AN EVENT REPORT FROM ANOTHER PLANT ON SEISMIC 
33040 BYRON 1 IL 10/7/97 No No DESIGN BASIS OFFSITE RADIATION DOSES MAY BE EXCEEDED. 
33160 BYRON 1.2 IL 10/28/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSE TWICE 
34123 CALLAWAY 1 MO 4/23/98 No No THE LICENSEE IDENTIFIED ACONDITION INVOLVING OPERABILITYOF THE 
31573 CALVERT CLIFFS 1.2 MD 1/10/97 No No SPENT FUEL WAS MOVED WHILE THE AUXILIARY BUILDING SUPPLY 
31234 CATAWBA 2 SC 10/28/96 No No SAFE SHUTDOWN SYSTEM WAS OUTSIDE ITS DESIGN BASIS 
31434 CATAWBA 1.2 SC 12/11/96 No No IF ALL THREE AUXILIARY FEEDWATER PUMPS WERE OPERATING AND IF 
33281 CATAWBA 1.2 SC 11/18/97 No No POTENTIAL FOR OVERFILLING STEAM GENERATOR DURING 
33662 CATAWBA 1.2 SC 2/5/98 No No CONTROL ROOM VENTILATION SYSTEM INOPERABLE FOR FIVE MINUTES 
33909 CATAWBA 2 SC 3/12/98 No No UNIT 2 WAS UNKNOWINGLY IN TECHNICAL SPECIFICATION 3.0.3 FOR 6 
34229 CATAWBA 1.2 SC 5/14/98 Yes No TECHNICAL SPECIFICATION 3.0.3 AND 4.0.3 ENTRY DUE TO A 
34229 CATAWBA 1.2 SC 5/14/98 No No TECHNICAL SPECIFICATION 3.0.3 AND 4.0.3 ENTRY DUE TO A MISSED 
34564 
34571 

CATAWBA 
CATAWBA 

1.2 
1.2 

SC 
SC 

7/22/98 
7/23/98 

No 
No 

No 
No 

INADEQUATE TESTING METHOD FOR AUXILIARY BUILDING VENT SYSTEM 
BOTH UNITS ENTERED TECHNICAL SPECIFICATION 3.0.3 DUE TO 

34936 CATAWBA 1.2 SC 10/20/98 No No -SYSTEM INTERLOCK FOR ECCS LEAK DETECTION CAPABILITY NOT 
35438 CATAWBA 2 SC 03/04/99 No No IMPROVED TECHNICAL SPECIFICATIONREVIEW FOUND SUSPECT 
35438 
35561 

CATAWBA 
CATAWBA 

2 
1.2 

SC 
SC 

03/04/99 
04/08/99 

Yes 
No 

No IMPROVED T(CHNICAL SPECIFICATIONREVIEW FOUND SUSPECT 
No CONTROL ROOM VENTILATION INTAKES ISOLATED 

35564 CATAWBA 1.2 SC 04/09/99 No No PLANT ENTERED 3.0.3 DUE TO BOTH TRAINS OFCONTROL ROOM 
35575 CATAWBA 1.2 SC 04/11/99 No No CONTROL ROOM CHILLERS DECLARED INOPERABLE 
35670 CATAWBA 2 SC 05/04/99 No No AUXILIARY FEEDWATER DECLARED INOPERABLE 
31766 CLINTON 1 IL 2/11/97 No No DISCOVERY OF CONTAINMENT PENETRATIONS THAT ARE SUSCEPTIBLE TO 
31766 CLINTON 1 IL 2/11/97 No Yes DISCOVERY OF CONTAINMENT PENETRATIONS THAT ARE SUSCEPTIBLE 
35712 CLINTON 1 IL 05/13/99 No No DISCOVERY THAT THE LEAK RATE OF A MAINSTEAM ISOLATION VALVE IS 
31322 COMANCHE 1.2 TX 11/6/96 No No SEVERAL CLASS-1E 480-V BREAKERS WERE FOUND TO BE IN THE 
31722 COMANCHE 1.2 TX 2/3/97 No No A POSTULATED SCENARIO HAS BEEN IDENTIFIED THAT IS MORE 
32331 COMANCHE 1.2 TX 5/14/97 No No DISCOVERY THAT FLOOR DRAINS ARE IN DIRECT COMMUNICATION 
33022 COMANCHE 1.2 TX 10/2/97 No No DISCOVERY THAT THE MINIMUM GAP IN THE CENTRIFUGAL CHARGING 
34407 COMANCHE 1.2 TX 6/17/98 No No LICENSEE IDENTIFIED THAT THE HYDROGEN PURGE SYSTEM 
35024 COMANCHE 1 TX 11/12/98 No No Thermal overloads were discovered not to have beenremoved from the train "B" 
31519 COOK 2 MI 12/29/96 Yes No THE LICENSEE REPORTED THAT THEY HAD ENTERED LCO 
31519 COOK 2 MI 12/29/96 No No THE LICENSEE REPORTED THAT THEY HAD ENTERED LCO ACTION 
31592 COOK 2 MI 1/14/97 Yes No CCW TRAIN INOPERABLE DUE TO SPACER MISSING FROM TORQUE SWITCH. 
31592 COOK 2 MI 1/14/97 No No CCW TRAIN INOPERABLE DUE TO SPACER MISSING FROM TORQUE SWITCH 
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31608 COOK 1 MI 1/12/97 No No -TECH SPEC 3.0.3 APPLICABLE FOR 1MINUTE WHILEADJUSTING 
31675 COOK 1.2 MI 1/28/97 No No - SEVERAL SYSTEMS OUTSIDE THEIR DESIGN BASIS PER NRC GENERIC 
31732 COOK 1.2 MI 2/5/97 No No POSSIBLE SAFETY INJECTION PUMP RUNOUT IF THE ACCUMULATOR FILL 
31900 COOK 2 MI 3/6/97 No No BOTH CONTROL ROOM PRESSURIZATION FANS INOPERABLE 
31900 COOK 2 MI 3/6/97 No Yes BOTH CONTROL ROOM PRESSURIZATION FANS INOPERABLE 
32005 COOK 2 MI 3/24/97 No No IDENTIFICATION OF A CRACK IN A FLOOD-UP TUBE USED TO 
32153 COOK 1.2 MI 4/15/97 No No CERTAIN RADIATION MONITORS HAD INCORRECT CALIBRATION 
32740 COOK 1.2 MI 8/8/97 No No -UNITS 1&2 OPERATED OUTSIDE THE DESIGN BASIS FOR SERVICE 
32822 COOK 1.2 MI 8/26/97 No No DISCOVERY THAT A NORMAL OPERATING PROCEDURE ALLOWED 
32823 COOK 1.2 MI 8/26/97 No Yes FAILURE OF A SAFETY REVIEW TO ADDRESS FINAL SAFETY 
32823 COOK 1.2 MI 8/26/97 Yes No FAILURE OF A SAFETY REVIEW TO ADDRESS FINAL SAFETY 
32823 COOK 1.2 MI 8/26/97 No Yes FAILURE OF A SAFETY REVIEW TO ADDRESS FINAL SAFETY 
32823 COOK 1.2 MI 8/26/97 No No FAILURE OF A SAFETY REVIEW TO ADDRESS FINAL SAFETY 
32824 COOK 1.2 MI 8/26/97 No No FAILURE TO PERFORM A 10 CFR 50.59 EVALUATION FOR A 
32824 COOK 1.2 MI 8/26/97 Yes No FAILURE TO PERFORM A 10 CFR 50.59 EVALUATION FOR A 
32843 COOK 1.2 MI 8/29/97 No No -LAKE MICHIGAN TEMPERATURE EXCEEDED PLANT DESIGN BASIS LIMIT IN 
32855 COOK 1.2 MI 09/02/97 No No DISCOVERY THAT DRUMMING ROOM DOES NOT MEET FINAL SAFETY 
32875 COOK 
32875 COOK 
32890 COOK 
32890 COOK 
32890 COOK 
33233 COOK 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

MI 
MI 
MI 
MI 
MI 
MI 

09/05/97 
09/05/97 
09/08/97 
09/08/97 
9/8/97 
11/7/97 

No Yes FAILURE TO MAINTAIN THE CONTAINMENT RECIRCULATION SUMP 1/4". . . 

No No FAILURE TO MAINTAIN THE CONTAINMENT RECIRCULATION SUMP 1/4" 
No No - UE DECLARED &TS REQD SID ON BOTH UNITS DUE TO INOPERABLE 
No No - UE DECLARED &TS REQD SID ON BOTH UNITS DUE TO INOPERABLE 
No Yes - UE DECLARED &TS REQD SID ON BOTH UNITS DUE TO INOPERABLE 
No No -SEVERAL AUXILIARY BUILDING CABLE TRAYS IN VIOLATION OF 

31694 COOPER 1 NE 1/30/97 No No DURING A GENERIC LEDER 96-06 REVIEW. THE LICENSEE IDENTIFIED SIX 
32030 COOPER 1 NE 3/27/97 Yes No LOSS OF SECONDARY CONTAINMENT WHEN BOTH INNER AND 
32030 COOPER 1 NE 3/27/97 No No LOSS OF SECONDARY CONTAINMENT WHEN BOTH INNER AND 
32636 
32660 
32717 

COOPER 
COOPER 
COOPER 

1 
1 
1 

NE 
NE 
NE 

7/13/97 
7/21/97 
8/4/97 

No 
No 
No 

No POTENTIAL FOR LOSS OF STANDBY GAS TREATMENT (SGT) SYSTEM THE 
No POTENTIAL FOR LOSS OF STANDBY GAS TREATMENT (SGT) SYSTEM. THE 
No SUPPRESSION POOL WATER LEVEL IN EXCESS OF DESIGN BASIS WHILE 

33881 
33946 

CRYSTAL RIVER 
CRYSTAL RIVER 

3 
3 

FL 
FL 

3/11/98 
3/23/98 

No 
No 

No 
No 

- RUPTURE DISKS IN PRESSURE RELIEF DEVICES FAILING (NRC GL 96-06) -
CONTAINMENT PENETRATION PRESSURE RELIEF DEVICE FAILS. 

35621 CRYSTAL RIVER 3 FL 04/22/99 Yes No POSSIBLE OVERLOAD OF ESF TRANSFORMERIN AN ABNORMAL OPERATING 
35621 CRYSTAL RIVER 3 FL 04/22/99 No No POSSIBLE OVERLOAD OF ESF TRANSFORMERIN AN ABNORMAL OPERATING 
31084 DAVIS-BESSE 1 OH 10/3/96 No No DURING A REVIEW OF THEIR USAR. THE LICENSEE DETERMINED THAT 
31441 DAVIS-BESSE 1 OH 12/12/96 No No INOPERABILITY OF THE CONTROL ROOM EMERGENCY VENTILATION 

C-3
 



31634 DAVIS-BESSE 1 OH 1/22/97 No No LICENSEE RESPONSE TO NRC GENERIC LEITER 96-06. 
31717 DAVIS-BESSE 1 OH 2/3/97 No No LIFT OIL PUMP TO REACTOR COOLANT PUMP SECURED DUE TO APPENDIX 
31813 DAVIS-BESSE 1 OH 2/19/97 No No THE LICENSEE HAS IDENTIFIED ADDITIONAL AREAS OF CONCERN 
32868 DAVIS-BESSE 1 OH 09/04/97 No No TECHNICAL SPECIFICATION 3.0.3 ENTRY DUE TO FAILURE TO CONSIDER 
33426 DAVIS-BESSE 1 OH 12/18/97 No No -APP RSWITCH IN 'LOCAL' TO PREVENT HOT SHORT CONDITION IN #1 
34320 DAVIS-BESSE 1 OH 6/1/98 No No THE PLANT ENTERED A LCO ACTION STATEMENT UNDER T.S. 3.0.3 DUE TO A 
34321 DAVIS-BESSE 1 OH 6/1/98 No No THE PLANT DECLARED BOTH TRAINS OF DECAY HEAT REMOVAL 
34803 DAVIS-BESSE 1 OH 9/18/98 No No - 2 OF 8 NUTS MISSING ON PRESSURIZER SPRAY VALVE BODY-TO
31703 
31856 

DIABLO CANYON 
DIABLO CANYON 

1.2 
1. 2 

CA 
CA 

1/31/97 
2/26/97 

No 
No 

No 
No 

CONCERN REGARDING COMPONENT COOLING WATER (CCW). 
PAST REVISIONS OF EMERGENCY OPERATING PROCEDURE REGARDING 

31896 DIABLO CANYON 1.2 CA 3/5/97 No No DISCOVERY THAT REACTOR VESSEL LEVEL INSTRUMENTATION 
31956 DIABLO CANYON 1.2 CA 3/14/97 No No THE LICENSEE DISCOVERED ACONDITION INVOLVING EACH 
31956 DIABLO CANYON 1.2 CA 3/14/97 No Yes THE LICENSEE DISCOVERED ACONDITION INVOLVING EACH 
32235 DIABLO CANYON 1. 2 CA 4/28/97 No No OUTSIDE DESIGN BASIS ISSUE INVOLVING REACTOR COOLANT PUMP 
32587 DIABLO CANYON 1. 2 CA 7/3/97 No No THE LICENSEE IDENTIFIED THAT THE AUXILIARY SALTWATER PUMPS 
33106 DIABLO CANYON 2 CA 10/17/97 No No OUTSIDE DESIGN BASIS - TWO TRAINS OF AUX SALTWATER NOT. . 
33132 DIABLO CANYON 1.2 CA 10/22/97 No No ATWS BLOCKING SETPOINTS SET NONCONSERVATIVELY 
33390 DIABLO CANYON 2 CA 12/11/97 No Yes WESTINGHOUSE IFBA FUEL DESIGN ISSUE FOLLOWUP. 
33390 DIABLO CANYON 2 CA 12/11/97 No No WESTINGHOUSE IFBA FUEL DESIGN ISSUE FOLLOWUP 
33574 DIABLO CANYON 1. 2 CA 1/22/98 No No DISCOVERY THAT WATER MAY PASS THROUGH THE PRESSURIZER 
35041 DIABLO CANYON 1. 2 CA 11/16/98 No No Accumulation of aas voids could cause bindina of ECCSoumos durina lona-term 
35655 DIABLO CANYON 1. 2 CA 04/29/99 No No MISSED SURVEILLANCE ON POWER RANGELOWER POWER TRIP 
31115 DRESDEN 2. 3 IL 10/8/96 No No BOTH UNITS REACTOR WATER CLEANUP SYSTEMS REMOVED FROM 
31294 
31294 
31670 

DRESDEN 
DRESDEN 
DRESDEN 

2.3 
2.3 
2. 3 

IL 
IL 
IL 

11((/96 
11((/96 
1/27/97 

Yes 
No 
No 

No 
No 
No 

UNIT 2 NITROGEN CONTAINMENT AIR DILUTION (NCAD) SYSTEM AND UNIT 3 
UNIT 2 NITROGEN CONTAINMENT AIR DILUTION (NCAD) SYSTEM AND UNIT 3 
- SEVERAL PIPING SYSTEMS ARE OUTSIDE CODE ALLOWABLES PER NRC 

33501 DRESDEN 2.3 IL 1((/98 No No REACTOR BLDG POST-LOCA TEMPS COULD EXCEED UFSARALLOWED 
35255 DUANE ARNOLD 1 IA 01/13/99 No No STANDBY GAS TREATMENT TRAIN DECLARED INOPERABLE 
31293 FARLEY 1 AL 11((/96 No No POTENTIAL FOR FAILURE OF A COMMON TAP FOR STEAM FLOW AND 
31866 FARLEY 1.2 AL 2/27/97 No No IN 1994. THE LICENSEE FOUND THAT FIVE CONNECTIONS TO THE 
32246 FARLEY 1.2 AL 4/30/97 No No DISCOVERY THAT A MALFUNCTION OF DIFFERENTIAL PRESSURE SWITCHES 
32390 FARLEY 2 AL 5/25/97 No No UNIT 2 IDENTIFIED SEVERAL MOV CONTROL POWER WIRING 
31779 FITZPATRICK 1 NY 2/13/97 No No PIPING INSIDE CONTAINMENT COULD EXCEED DESIGN PRESSURE DURING 
34149 FITZPATRICK 1 NY 4/29/98 No No 24 HOUR TECH SPEC LCO ENTERED ON POSTULATED LOSS OF THEADS. 
34458 FITZPATRICK 1 NY 6/30/98 No No -CONTROL ROOM VENTILATION SYSTEM DESIGN IS OUTSIDE THE PLANT 
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34458 FITZPATRICK 1 NY 6/30/98 Yes No -CONTROL ROOM VENTILATION SYSTEM DESIGN IS OUTSIDE THE PLANT 
31632 FT CALHOUN 1 NE 1/22/97 No No OPERATION WITH INOPERABLE MSSVs PLACES UNIT OUTSIDE OF DESIGN 
31944 FT CALHOUN 1 NE 3/12/97 No No THE LICENSEE HAS FOUND THAT THE TORNADO VENTING FOR THE 
32799 FT CALHOUN 1 NE 8/21/97 No No DURING THE COURSE OF SURVEILLANCE TESTING BOTH SPRAY HEADER 
33181 FT CALHOUN 1 NE 10/29/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSE TWICE 
34565 FT CALHOUN 1 NE 7/22/98 No No THE LICENSEE HAS DETERMINED THE POST-ACCIDENT SAMPLING SYSTEM 
34702 FT CALHOUN 1 NE 8/27/98 No No USAR CHANGE PLACED UNIT OUTSIDE OF DESIGN BASIS 
34830 FT CALHOUN 1 NE 9/24/98 No No POST-LOCA CONTROL ROOM DOSE RATE COULD EXCEED GENERAL 
34830 FT CALHOUN 1 NE 9/24/98 No Yes POST-LOCA CONTROL ROOM DOSE RATE COULD EXCEED GENERAL 
33681 GINNA 1 NY 2/9/98 No No THE PLANT NOTED DEGRADATION BEYOND THE 4 INCH GAP ASSUMPTION 
35392 GINNA 1 NY 02/22/99 No No DISCOVERY OF MODELING ERRORS IN THEMAIN STEAM LINE BREAK 
34919 GRAND GULF 1 MS 10/15/98 No No CONTAINMENT DECK GRATING NOT PROPERLY FASTENED 
31591 HADDAM NECK 1 CT 1/14/97 No No RIVER TEMPERATURE BELOW DESIGN BASIS LIMIT THE FOLLOWING IS 
31774 
31814 

HADDAM NECK 
HADDAM NECK 

1 
1 

CT 
CT 

2/12/97 
2/19/97 

No 
No 

No 
No 

THE "B" RESIDUAL HEAT REMOVAURHR) PUMP MAY NOT HAVE BEEN ABLE 
LOAD LIMIT EXCEEDED FOR LOADS TRAVELING OVER THE FUEL 

32085 HADDAM NECK 1 CT 4/4/97 No No STACK RADIATION MONITOR OUT OF SERVICE. AN ENGINEERING 
32693 HADDAM NECK 1 CT 7/29/97 No No A SERVICE WATER CHECK VALVE LEAK RATE GREATER THAN TWO 
32719 HADDAM NECK 1 CT 8/4/97 No No SPENT FUEL POOL COOLING SERVICE WATER SYSTEM FAILED TO MEET 
32812 HADDAM NECK 1 CT 8/25/97 No No DISCOVERY THAT THE SPENT FUEL VENTILATION SYSTEM IS OUTSIDE 
33026 HADDAM NECK 1 CT 10/3/97 No No SPENT FUEL BUILDING VENTILATION WAS DETERMINED TO BE OUTSIDE 
34188 HADDAM NECK 1 CT 5!7/98 No No ACCIDENT STACK RADIATION MONITOR SAMPLING IS INCORRECT. 
34512 HADDAM NECK 1 CT 7/15/98 No No SPENT FUEL POOL SERVICE WATER SURVEILLANCE FLOW TEST FAILURE 
34783 HADDAM NECK 1 CT 9/15/98 No No FAILURE OF A SPENT FUEL POOL COOLING SERVICE WATER SUPPLY 
35240 
35432 

HADDAM NECK 
HADDAM NECK 

1 
1 

CT 
CT 

01/11/99 
03/02/99 

No 
Yes 

No VENT STACK RADIATION MONITORCALIBRATION PROCEDURE INADEQUATE 
No A POTENTIAL ERROR WITH THE DOSE TOCONTROL ROOM PERSONNEL WAS 

35432 HADDAM NECK 1 CT 03/02/99 No No A POTENTIAL ERROR WITH THE DOSE TOCONTROL ROOM PERSONNEL WAS 
31405 HARRIS 1 NC 12/4/96 No No THE LICENSEE DISCOVERED DURING A DESIGN REVIEW ACONDITION 
31406 HARRIS 1 NC 12/4/96 No No THE LICENSEE IDENTIFIED DURING A PROCEDURAL REVIEW A COMMON 
31862 HARRIS 1 NC 2/27/97 No No THE LICENSEE DETERMINED THAT A FAILURE OF ASINGLE 
32758 HARRIS 1 NC 8/14/97 No No SAFETY-RELATED CABLES HAVE INADEQUATE FIRE PROTECTION. 
33893 HARRIS 1 NC 3/13/98 No No OUTSIDE DESIGN BASIS  TDAFW PUMP DOES NOT MEET AN 
32722 HATCH 1 GA 8/3/97 No No FAILURE TO HAVE A BACKUP PRESSURE REGULATOR AVAILABLE 
32722 HATCH 1 GA 8/3/97 Yes No FAILURE TO HAVE A BACKUP PRESSURE REGULATOR AVAILABLE WHEN 
31219 HOPE CREEK 1 NJ 10/25/96 No No SAFETY AUXILIARIES COOLING SYSTEM PUMP COULD TRIP DUE TO 
31542 HOPE CREEK 1 NJ 1/3/97 No No INADEQUATE INTERFACE BETWEEN SAFETY AND NONSAFETY 
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33548 HOPE CREEK 1 NJ 1/15/98 No No APRM CHANNELS DECLARED INOPERABLE DUE TO 
33548 HOPE CREEK 1 NJ 1/15/98 Yes No APRM CHANNELS DECLARED INOPERABLE DUE TO 
31612 INDIAN POINT
 
31612 INDIAN POINT
 
31658 INDIAN POINT
 
31948 INDIAN POINT
 
31990 INDIAN POINT
 
33165 INDIAN POINT
 
33235 INDIAN POINT
 
33396 INDIAN POINT
 
33447 INDIAN POINT
 
33786 INDIAN POINT
 
33818 INDIAN POINT
 
33934 INDIAN POINT
 
33996 INDIAN POINT
 
34810 INDIAN POINT
 
34810 INDIAN POINT
 
35298 INDIAN POINT
 
35301 INDIAN POINT
 
35479 INDIAN POINT
 
35614 INDIAN POINT
 
35700 INDIAN POINT
 

3
3
2
3
2
3
3
3
3
3
2
2
3
3
3
3
2
2
2
2
 

NY 1/17/97 No No -CONDITIONS POTENTIALLY OUTSIDE PLANT DESIGN BASIS PER 
NY 1/17/97 Yes No -CONDITIONS POTENTIALLY OUTSIDE PLANT DESIGN BASIS PER 
NY 1/26/97 No No UNIT SHUTDOWN DUE TO A PROBLEM WITH THE FEEDWATER 
NY 3/13/97 No No THE LICENSEE IDENTIFIED A CONDITION WHERE LOSS OF THE '33' EDG OR 
NY 3/21/97 No No THE BOUNDARY DOOR BETWEEN THE PIPING PENETRATION ROOM AND 
NY 10/28/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSE TWICE 
NY 11f7197 No No - ATWS BLOCKING SETPOINT SET NONCONSERVATIVELY 
NY 12/12/97 No No A SINGLE FAILURE. LOSS OF THE TURBINE DRIVEN AUXILIARY 
NY 12/23/97 No No TECH SPEC REQUIRED SHUTDOWN AND OUTSIDE DESIGN BASIS 
NY 2/25/98 No No LICENSEE IDENTIFIED THAT A FAILURE IN A FIRE PROTECTION SYSTEM
 
NY 3/2/98 No No SEISMIC QUALIFICATION OF TWO PRESSURE TRANSMITIERS NOT MET 
NY 3/20/98 No No THE LICENSEE HAS DISCOVERED A POSSIBLE CONDITION WHICH
 
NY 3/31/98 No No THE LICENSEE HAS CONCLUDED THE ABILITY OF THE ELECTRICAL 
NY 9/20/98 Yes No DURING TESTING. RESIDUAL HEAT REMOVAL HEAT EXCHANGER 
NY 9/20/98 No No DURING TESTING RESIDUAL HEAT REMOVAL HEAT EXCHANGER 
NY 01/22/99 No No SINGLE FAILURE COULD PREVENT COMPLETECONTAINMENT ISOLATION 
NY 01/22/99 No No SINGLE FAILURE COULD PREVENT COMPLETECONTAINMENT ISOLATION 
NY 03/17/99 No No PORTION OF WELD CHANNEL VENTILATIONSYSTEM INOPERABLE 
NY 04/21/99 No No - UNIT 2 OUTSIDE ITS PLANT DESIGN BASIS FOR30 SECONDS DUE TO A 
NY 05/11/99 No No CENTRAL CONTROL ROOM (CCR) TOXIC GASMONITOR SETPOINTS MAY 

35746 INDIAN POINT 2 NY 12/01/197 No No - COMPONENT COOLING WATER PIPING IS RUNINSIDE A CRANE WALL (NOT
34825 KEWAUNEE 1 WI 9/23/98 No No CONTROL ROOM POST-ACCIDENT RECIRCULATION SYSTEM INOPERABLE
 
34891 
32142 
33120 
33932 
34186 
34222 
34222 
34765 
35303 
35636 
35636 

KEWAUNEE 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 
LIMERICK 

1 
1 
1.2 
1 
1.2 
1. 2 
1.2 
1. 2 
2 
1 
1 

WI 10/8/98 No No BOTH TRAINS OF COMPONENT COOLING WATER DECLARED INOPERABLE 
PA 4/12/97 No No FOUR OF SIX STEAM FLOODING DAMPERS FAILED TO CLOSE 
PA 10/20/97 No No POTENTIAL FOR SUPPRESSION POOL TO BE BYPASSED DURING ALOCA. 
PA 3/20/98 No No THE LICENSEE IDENTIFIED DUCTWORK CONNECTING TWO UNIT 1 
PA 5/6/98 No No THE LICENSEE IDENTIFIED A CONDITION WHERE THE ELECTRICAL 
PA 5/13/98 No No PRIMARY CONTAINMENT ELECTRICAL PENETRATION 
PA 5/13/98 No Yes PRIMARY CONTAINMENT ELECTRICAL PENETRATION 
PA 9/11/98 No No VIOLATION OF FIRE PROTECTION COMMITMENTS REGARDING 
PA 01/22/99 No No DISCOVERY THAT A FIRE INDUCED FAULTCOULD IMPACT EOUIPMENT 
PA 04/26/99 Yes No DISCOVERY OF TWO LOCAL POWER RANGEMONITORS INDICATING 
PA 04/26/99 No No DISCOVERY OF TWO LOCAL POWER RANGEMONITORS INDICATING 
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31213 
31481 
31965 
31988 
32895 
34337 
35179 
35179 
31034 
31081 
31085 
31107 
31107 
31107 
31196 
31261 
31261 
31290 
31290 
31290 
31291 
31301 
31335 
31336 
31340 
31348 
31370 
31378 
31442 
31585 
31682 
31687 
31702 
31721 
31731 

MAINE YANKEE 
MAINE YANKEE 
MCGUIRE 
MCGUIRE 
MCGUIRE 
MCGUIRE 
MCGUIRE 
MCGUIRE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 
MILLSTONE 

1 ME 10/25/96 No No CABLES FOR BOTH CHANNELS OF CONTAINMENT HYDROGEN MONITORING 
1 ME 12/19/96 No No DISCOVERY OF THE LACK OF RELIEF VALVES FOR THE COOLANT MEDIUM 
1 NC 3/18/97 No No HISTORICAL OPERABILITY CONCERN REGARDING A 
1. 2 NC 3/20/97 No No THE TECHNICAL SPECIFICATION FOR MAXIMUM POWER LEVEL SETPOINT 
1. 2 NC 09/06/97 No No -ALL 3 RCS PZR PORVs WERE INOPERABLE DURING THE DUAL UNIT TRIP ON 
2 
2 

NC 
NC 

6/3/98 
12/20/98 

No 
No 

No DISCOVERY THAT THE VALVE SEAT ON ONE CYLINDER C;: THE 
No THE LICENSEE DECLARED BOTH TRAINS OF ANNULUS VENTILATION 

2 NC 12/20/98 Yes No THE LICENSEE DECLARED BOTH TRAINS OFANNULUS VENTILATION 
3 CT 9/20/96 Yes No POSTULATED FAILURE OF OFFSITE DISTRIBUTION SYSTEM COULD CAUSE 
3 CT 10/2/96 No No PROBABLE SPENT FUEL POOL PURIFICATION SYSTEM DESIGN ERROR 
2 CT 10/3/96 No No STEAM GENERATOR SAFETY VALVE SETPOINT DOES NOT CONSIDER 
3 CT 10/7/96 No No DISCOVERY OF ALOOSE PIPE CLAMP ON A POWER OPERATED RELIEF 
3 CT 10/7/96 Yes Yes DISCOVERY OF A LOOSE PIPE CLAMP ON A POWER OPERATED RELIEF 
3 CT 10/07/96 Yes No DISCOVERY OF A LOOSE PIPE CLAMP ON A POWER OPERATED RELIEF 
2 CT 10/22/96 No No REACTOR TRIP SETPOINTS FOR 1.2. OR 3 INOPERABLE MAIN STEAM 
3 CT 10/31/96 No No DISCOVERY THAT CODER PINS WERE MISSING FROM THE SPINDLE NUTS 
3 CT 10/31/96 Yes No DISCOVERY THAT CODER PINS WERE MISSING FROM THE SPINDLE NUTS 
1 CT 11n/96 No Yes CONTAINMENT SUMPS CONSIDERED INOPERABLE DUE TO GAPS IN 
3 CT 11n/96 No Yes CONTAINMENT SUMPS CONSIDERED INOPERABLE DUE TO GAPS IN 
3 CT 11/7/96 No No CONTAINMENT SUMPS CONSIDERED INOPERABLE DUE TO GAPS IN 
3 CT 11/7/96 No No NUMEROUS EXCEPTIONS TO THE SEPARATION CRITERIA IN REG GUIDE 
3 
1 
1 
1 

CT 
CT 
CT 
CT 

11/8/96 
11/14/96 
11/14/96 
11/15/96 

No 
No 

Yes 
No 

No CONTAINMENT PIPING PENETRATIONS WERE NOT ADEQUATELY 
No 4160 VOLT SWITCHGEAR (GENERAL ELECTRIC) IS NOT 
No 4160 VAC SWITCHGEAR (GENERAL ELECTRIC) NOT SEISMICALLY 
No A POSTULATED EVENT COULD PREVENT SAFE SHUTDOWN DURING A 

1 CT 11/18/96 No No THE REACTOR FEED PUMP HIGH WATER LEVEL TRIP LOGIC IS NOT 
1 CT 11/22/96 No No LICENSEE REMOVED CHECK VALVES FROM EMERGENCY DIESEL 
1 CT 11/25/96 No No THE PRIMARY CONTAINMENT ISOLATION VALVES IN THE REACTOR 
3 
3 

CT 
CT 

12/12/96 
1/13/97 

No 
No 

No DISCOVERY OF INADEQUATE CABLE SEPARATION FOR THE CONTAINMENT 
No POTENTIAL FOR WATER HAMMER TO DAMAGE 

3 CT 1/29/97 No No - TORNADO BARRIERS REMOVED FROM TWO RHR TRAINS AT THE SAME 
3 CT 1/29/97 No No DISCOVERY OF AN INCORRECT OR INCOMPLETE DESIGN 
1 CT 1/31/97 No No FLOW INSTRUMENTATION REQUIRED TO PROVIDE INPUT FOR TRANSIENT 
3 CT 2/3/97 No No THREE CONTAINMENT ISOLATION VALVES DO NOT MEET GENERAL 
1 CT 2/5/97 No No FAILURE TO ASSUME THAT A SINGLE FAILURE OF THE AUTOMATIC 
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31745 MILLSTONE 1 CT 2/6/97 No No THE LICENSEE FOUND THAT THE VENTILATION EXHAUST FAN FOR THE 
31751 MILLSTONE 3 CT 2n/97 No No THE LICENSEE DETERMINED THAT THE LOOP "B" RHR SYSTEM SUPPORTS 
31752 MILLSTONE 3 CT 2n/97 No No THE LICENSEE DETERMINED THAT THE WATER LEVEL IN THEIR 
31788 MILLSTONE 1 CT 2/14/97 No No GAS TURBINE SUSCEPTIBLE TO SPURIOUS HIGH VIBRATION TRIPS 
31803 MILLSTONE 3 CT 2/18/97 No No TIE BOLTS IN THE RECIRCULATION SPRAY SYSTEM BELLOWS 
31804 MILLSTONE 1 CT 2/18/97 No No THE LICENSEE REPORTED THAT THE INITIAL ANALYSIS FOR THE DESIGN 
31804 MILLSTONE 1 CT 2/18/97 No Yes THE LICENSEE REPORTED THAT THE INITIAL ANALYSIS FOR THE DESIGN 
31831 MILLSTONE 1 CT 2/21/97 Yes No FEEDWATER COOLANT INJECTION SYSTEM DECLARED INOPERABLE DUE 
31831 MILLSTONE 1 CT 2/21/97 No No FEEDWATER COOLANT INJECTION SYSTEM DECLARED INOPERABLE DUE 
31910 MILLSTONE 1 CT 3n/97 Yes No THE LICENSEE HAS DECLARED THE EMERGENCY SERVICE WATER 
31910 MILLSTONE 1 CT 3n/97 No No THE LICENSEE HAS DECLARED THE EMERGENCY SERVICE WATER 
31943 MILLSTONE 1 CT 3/12/97 No No GRATINGS IN THE EMERGENCY GAS TURBINE GENERATOR ENGINE 
31943 MILLSTONE 1 CT 3/12/97 Yes No GRATINGS IN THE EMERGENCY GAS TURBINE GENERATOR ENGINE 
32203 
32850 

MILLSTONE 
MILLSTONE 

1 
2 

CT 
CT 

4/23/97 
8/30/97 

No 
No 

No MOLDED CASE CIRCUIT BREAKERS HAVE INADEQUATE AMPERAGE 
No - BOTH EDGs INOP: SPENT FUEL POOL RAD MONITORS &VENTILATION 

35468 MILLSTONE 3 CT 03/12/99 No No -Control room oersonnel access door latch mechanismmav not withstand HELB 
35468 MILLSTONE 3 CT 03/12/99 Yes No -Control room oersonnel access door latch mechanismmav not withstand HELB 
31158 MONTICELLO 1 MN 10/16/96 No No FIRE BARRIER FOUND NOT TO BE IN PROPER POSITION. 
31462 
31676 

MONTICELLO 
MONTICELLO 

1 
1 

MN 
MN 

12/16/96 
1/28/97 

No 
No 

No 
No 

- SBGT SYSTEM. 'B' TRAIN INOPERABLE DUE TO UNQUALIFIED ELECTRICAL 
- SEVERAL SYSTEMS EXCEED UFSAR ALLOWABLE STRESSES PER NRCGL 

32159 MONTICELLO 1 MN 4/15/97 No Yes THE LICENSEE HAS DETERMINED THAT THE NET POSITIVE SUCTIONHEAD 
32159 MONTICELLO 1 MN 4/15/97 No No THE LICENSEE HAS DETERMINED THAT THE NET POSITIVE SUCTIONHEAD 
32997 MONTICELLO 1 MN 09/26/97 No No HPCI PUMP COULD CAVITATE PRIOR TO SWAPOVER FROM CST TO 
31265 NINE MILE POINT 1 NY 11/1/96 No No DURING A HOT SHORT CONDITION PRIOR TO.FEBRUARY 1995. TWO 
31451 NINE MILE POINT 1 NY 12/13/96 No No POTENTIAL FOR WATER TRAPPED BETWEEN ISOLATION VALVES TO HEAT 
31468 NINE MILE POINT 2 NY 12/17/96 No No -REMOTE SID CAPABILITY COULD BE LOST DURING ACONTROL ROOM FIRE 
31489 NINE MILE POINT 1 NY 12/20/96 No No THE LICENSEE HAS FOUND THREE SECTIONS OF PIPING WHICH COULD BE 
31599 NINE MILE POINT 2 NY 1/15/97 No No RCIC SYSTEM MAY NOT BE AVAILABLE FROM REMOTE SHUTDOWN PANEL. 
31652 NINE MILE POINT 2 NY 1/24/97 No No THERMAL EXPANSION OF ENTRAPPED FLUID IN PENETRATIONS 
31685 NINE MILE POINT 1 NY 1/29/97 No No - POTENTIAL CORE SPRAY SYSTEM OVERPRESSURE CONDITION PER NRC 
31711 NINE MILE POINT 2 NY 2/1/97 No No IN RESPONSE TO GENERIC LEITER 96-06. THE LICENSEE IDENTIFIED A 
31740 NINE MILE POINT 1 NY 2/6/97 No No PIPING SUPPORTS FOR THE REACTOR BUILDING CLOSED COOLING 
31767 
31770 
32098 

NINE MILE POINT 
NINE MILE POINT 
NINE MILE POINT 

2 
1 
2 

NY 
NY 
NY 

2/11/97 
2/11/97 
4n/97 

No 
No 
No 

No GENERIC LEDER 96-06 ISSUES (REFER TO SIMILAR EVENT #31770.) 
No GENERIC LEDER 96-06 ISSUES (REFER TO SIMILAR EVENT #31767.) 
No DISCOVERY THAT THE CONTROL CIRCUITS FOR THE EMERGENCY 
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32138 NINE MILE POINT 2 NY 4/11/97 No No THE LICENSEE DISCOVERED ADDITIONAL WIRING DISCREPANCIES ON 
32138 NINE MILE POINT 2 NY 4/11/97 Yes No THE LICENSEE DISCOVERED ADDITIONAL WIRING DISCREPANCIES ON 
32321 
32446 

NINE MILE POINT 
NINE MILE POINT 

1 
2 

NY 
NY 

5/13/97 
6f7/97 

No 
No 

No FAILURE TO PROVIDE THE REQUIRED LIGHTING TO FULLY ILLUMINATE 
No UNIT 2 OUTSIDE DESIGN BASIS THE FOLLOWING IS THE TEXT OF A 

32817 NINE MILE POINT 2 NY 8/26/97 No No 10 CFR PART 50 APPENDIX RHOT SHORT ISSUE 
33261 
33261 
33669 

NINE MILE POINT 
NINE MILE POINT 
NINE MILE POINT 

2 
2 
2 

NY 
NY 
NY 

11/14/97 
11/14/97 
2/6/98 

No Yes 
No No 
No No 

EQUIPMENT DECLARED INOPERABLE DUE TO 
EQUIPMENT DECLARED INOPERABLE DUE TO 
VIOLATION OF CABLE SEPARATION CRITERlA. 

33669 NINE MILE POINT 2 NY 2/6/98 Yes No VIOLATION OF CABLE SEPARATION CRITERIA. 
34112 NINE MILE POINT 1 NY 4/21/98 No No - CONTROL ROOM AIR TREATMENT SYSTEM INOPERABLE DUE TO 
34122 NINE MILE POINT 2 NY 4/23/98 No No UNIT 2 ENTERED AND EXITED TECHNICAL SPECIFICATION 3.0.3 
34348 NINE MILE POINT 1 NY 6/4/98 No No LICENSEE IDENTIFIED A VALVE ALIGNME.NT OF THE CORE SPRAY SYSTEM 
34709 NINE MILE POINT 1 NY 8/20/98 No No CORE SPRAY PUMP MOTOR COOLER FLOW LESS THAN DESIGN 
35484 NINE MILE POINT 2 NY 03/18/99 No No OUTSIDE DESIGN BASIS - FIRE PROTECTIONPROGRAM 
33903 NORTH ANNA 2 VA 3/15/98 Yes No THE LIMIT FOR EXTERNAL LEAKAGE FROM ECCS COMPONENT DURING 
35538 NORTH ANNA 1. 2 VA 04/01/99 No No POSSIBLE GAS BINDING OF CHARGING PUMPSDURING CONTROL ROOM 
32227 OCONEE 
32540 OCONEE 

1. 2. 
1.2.3 

SC 
SC 

4/26/97 
6/25/97 

No 
Yes 

No 
No 

PORTIONS OF THE LOW PRESSURE SERVICE WATER (LPSW) SYSTEM DO 
THE LICENSEE HAS DETERMINED THAT BLANKETED INSULATION WITH 

32540 OCONEE 1. 2. SC 6/25/97 No No THE LICENSEE HAS DETERMINED THAT BLANKETED INSULATION WITH 
33378 OCONEE 3 SC 12/10/97 No No THE PLANT DISCOVERED THERE EXIST A POSSIBILITY OF THE ECCS 
33378 OCONEE 3 SC 12/10/97 Yes No DISCOVERY OF A POSSIBILITY OF THE ECCS BECOMING INOPERABLE 
33378 
33628 
33709 

OCONEE 
OCONEE 
OCONEE 

3 
2,3 
1.2, 

SC 
SC 
SC 

12/10/97 
1/30/98 
2/12/98 

No Yes THE PLANT DISCOVERED THERE EXISTS A POSSIBILITY OF THE 
No No SURVEILLANCES NOT PERFORMED IN LITERAL COMPLIANCE TO SPECIFIED 
No No ALL BWST LEVEL INSTRUMENTS WERE DECLARED INOPERABLE PLACING 

33762 OCONEE 
33883 OCONEE 

1. 2, 
1. 2 

SC 
SC 

2/20/98 
3/11/98 

No 
No 

No 
No 

EMERGENCY OPERATING PROCEDURE (EOP) REVIEW HAS IDENTIFIED A 
SINGLE FAILURE IN CONTROL AREA AC&V SYSTEM COULD IMPACT UNIT 1 

34256 OCONEE 1. 2. SC 5/18/98 Yes No 10 CFR PART 50. APPENDIX 'R.' ISSUE -"TWO INDEPENDENT MEANS OF SAFE 
34656 OCONEE 
34860 OCONEE 
35411 OCONEE 

1. 2. 
1,2. 
1.2. 

SC 
SC 
SC 

8/19/98 
10/1/98 
02/26/99 

No 
No 
No 

No THE LICENSEE IS MAKING A 1·HOUR REPORT PER 10CFR50.72(bH1 HiiHB) 
No DURING ALARGE BREAK LOSS OF COOLANT ACCIDENT (LOCA) WITH 
No EFW SYSTEM DECLARED OUTSIDE OF DESIGN BASIS 

35533 OCONEE 
35533 OCONEE 
35705 OCONEE 

1.2. 
1. 2. 
1. 2. 

SC 
SC 
SC 

03/30/99 
03/30/99 
05/12/99 

No 
Yes 
No 

No EMERGENCY OPERATING PROCEDURES (EOPlAND ABNORMAL 
No EMERGENCY OPERATING PROCEDURES (EOPslAND ABNORMAL 
No THE PLANT HAS OPERATED OUTSIDE THEDESIGN BASIS IN THE PAST 

31540 OYSTER CREEK 1 NJ 1/3/97 No No ISOLATED SECTIONS OF PIPING COULD EXCEED ASME CODE 
31932 OYSTER CREEK 1 NJ 3/11/97 No No THE LICENSEE OPENED A VALVE FOR MAINTENANCE PROVIDING A 

C-9
 



32765 OYSTER CREEK 1 NJ 8/3/97 No No ELECTRICAL DISTRIBUTION PERFORMANCE OUTSIDE OF DESIGN BASIS 
32770 OYSTER CREEK 1 NJ 8/15/97 No No ISOLATION CONDENSER LOGIC NOT TESTED PROPERLY 
33348 OYSTER CREEK 
33405 OYSTER CREEK 
33657 OYSTER CREEK 
33657 OYSTER CREEK 
33814 OYSTER CREEK 

1 
1 
1 
1 
1 

NJ 
NJ 
NJ 
NJ 
NJ 

12/4/97 
12/15/97 
2/5/98 
2/5/98 
2/27/98 

No 
No 
No 

Yes 
No 

No 
No 
No 
No 
No 

PROTECTIVE RELAYS FOR SOME PLANT EQUIPMENT NOT 
CONTAINMENT HYDROGEN/OXYGEN MONITOR DID NOT MEET DESIGN 
TRANSVERSE INCORE PROBE ITIP) SHEAR VALVE POWER SUPPLY NOT 
TRANSVERSE INCORE PROBE (TIP) SHEAR VALVE POWER SUPPLY NOT 
- 1OCFR50. APPENDIX R REPORT  MISSING THERMOLAG INSULATION 

34055 OYSTER CREEK 1 NJ 4/10/98 Yes No - TECH SPEC BASES & UFSAR DISAGREE ON MAX PLANT HEATUP & 
34055 OYSTER CREEK 1 NJ 4/10/98 No No - TECH SPEC BASES & UFSAR DISAGREE ON MAX PLANT HEATUP & 
34069 OYSTER CREEK 1 NJ 4/14/98 No No VENTILATION SYSTEM DIFFERENTIAL PRESSURE IN OLD RADWASTE 
34574 OYSTER CREEK 1 NJ 7/24/98 No No #1 EMERGENCY DIESEL GENERATOR DECLARED INOPERABLE. 
34770 OYSTER CREEK 1 NJ 9/14/98 No No FAILURE OF THE 'A' ISOLATION CONDENSER CONDENSATE RETURN 
34773 OYSTER CREEK 1 NJ 9/15/98 No No LICENSEE DISCOVERED A DRAIN LINE ON THE PLANT'S CONTAINMENT 
34779 OYSTER CREEK 1 NJ 9/15/98 Yes No THE LICENSEE DETERMINED THE HIGH PRESSURE TRIP eXCEEDED 
35045 OYSTER CREEK 1 NJ 11/17/98 No No STATION BAnERY RACK OUTSIDE OF SEISMICDESIGN BASIS 
35541 OYSTER CREEK 1 NJ 04/02/99 No No THREE CABLE TRAYS FOUND IN REACTORBUILDING DO NOT MEET 
35703 OYSTER CREEK 1 NJ 05/11/99 No No LEAD SHIELDING INSTALLED ON FUEL POOLCOOLING SYSTEM PIPING 
29924 PALISADES 1 MI 2/2/96 No No POTENTIAL FOR THE LOSS OF BOTH TRAINS OF PRIMARY COOLANT 
31547 PALISADES 1 MI 1/6/97 No No THE PLANT ENTERED TECHNICAL SPECIFICATION 3.0.3 WHEN Tave 
31548 PALISADES 1 MI 1/6/97 No No THE PLANT ENTERED TECHNICAL SPECIFICATION 3.0.3 WHEN Tave 
32818 PALISADES 1 MI 8/26/97 No No BOTH DIESEL GENERATORS DECLARED INOPERABLE DUE TO FAILURE 
32818 PALISADES 1 MI 8/26/97 No Yes BOTH DIESEL GENERATORS DECLARED INOPERABLE DUE TO THE FAILURE 
32866 PALISADES 1 MI 09/02/97 No No I FAILURE TO TEST HYDROGEN RECOMBINERS FOR BORON 
32866 PALISADES 1 MI 09/03/97 Yes No FAILURE TO TEST HYDROGEN RECOMBINERS FOR BORON 
32919 PALISADES 1 MI 09/12/97 No Yes DISCOVERY OF A 'HOT SHORT' SCENARIO WHICH COULD RESULT IN THE 
32919 PALISADES 1 MI 09/12/97 No No DISCOVERY OF A 'HOT SHORT' SCENARIO WHICH COULD RESULT IN THE 
32981 PALISADES 1 MI 09/23/97 No No LICENSEE IDENTIFIED AN APPENDIX ROUTSIDE DESIGN BASIS ISSUE. 
33843 PALISADES 1 MI 3/5/98 No No MANUAL ACTIONS TO SUPPORT EMERGENCY CORE COOLING SYSTEM 
34227 PALO VERDE 1 AZ 5/14/98 No No LICENSEE IDENTIFIED A CONDITION RENDERING THE "A" TRAIN 
34246 
35487 

PALO VERDE 
PALO VERDE 

2 
2 

AZ 
AZ 

5/15/98 
03/19/99 

No 
Yes 

No DETERMINATION THAT EMERGENCY CORE COOLING SYSTEM/HIGH 
No TRAIN BOF CONTAINMENT SPRAY DECLAREDINOPERABLE 

33121 PEACH BonOM 1.2 PA 10/20/97 No No POTENTIAL FOR THE SUPPRESSION POOL TO BE BYPASSED DURING A 
35335 PEACH BonOM 2 PA 01/29/99 No No CONDITION THAT WOULD RESULT IN ANON-CONSERVATIVE INPUT TO THE 
35485 PEACH BonOM 2. 3 PA 03/18/99 No No POTENTIAL FOR FIRE INDUCED FLOODING 
35383 PERRY 1 OH 02/18/99 No No LEAKAGE OUTSIDE CONTAINMENT EXCEEDEDITS 60 GPH LIMIT. 
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35383 
35482 
32649 
32650 
32650 
32764 
33208 
33314 
33315 
33424 
33506 
33608 
33658 
33758 
33938 
33978 
33978 
33995 
34196 
34197 
34425 
34426 
34518 
34563 
34728 
34933 
34933 
34948 
35054 
35402 
35584 
35672 
31560 
31624 
31709 

PERRY 
PERRY 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
PILGRIM 
POINT BEACH 
POINT BEACH 
POINT BEACH 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.2 
1.2 
1.2 

OH 02/18/99 Yes No LEAKAGE OUTSIDE CONTAINMENT EXCEEDEDITS 60 GPH LIMIT. 
OH 03/17/99 No No STRUCTURES COULD BE DAMAGED DUE TOTORNADO LOADING 
MA 7/18/97 No No - SALT SERVICE WATER SYSTEM SINGLE FAILURE OUTSIDE PLANT 
MA 7/18/97 No No - RHR SYSTEM FLOW RATE IN OPERATING PROCEDURE DIFFERENT THAN 
MA 07/18/97 Yes No - RHR SYSTEM FLOW RATE IN OPERATING PROCEDURE DIFFERENT THAN 
MA 8/14/97 No No NONSAFETY CONTROL CABLES USED IN CIRCUITS ATIACHED TO SAFETY
MA 11/4/97 No No SEVERAL DESIGN ISSUES WHICH WERE NOT PREVIOUSLY REPORTED 
MA 11/26/97 No No - TEMP POWER CABLES & EXTENSION CORDS IN VIOLATION OF 
MA 11/26/97 No No -2 RADWASTE BLDG DOORS SHUT IN VIOLATION OF DESIGN BASIS 
MA 12/17/97 No No SERVICE WATER PUMP SCREENHOUSE TORNADO ANALYSIS MAY NOT 
MA 1/8/98 No No THE LICENSEE HAS DETERMINED THEY MAY HAVE CONDITIONS 
MA 1/27/98 No No SINGLE FAILURE COULD PREVENT OPERATION OF EDG FOR SEVEN DAYS 
MA 2/5/98 No No EMERGENCY DIESEL ROOM TEMPERATURE BELOW DESIGN LIMIT 
MA 2/20/98 No No REACTOR BUILDING AND TURBINE BUILDING CLOSED COOLING 
MA 3/21/98 No No TEMPERATURE IN THE "A" DIESEL GENERATOR ROOM DECREASED BELOW 
MA 3/27/98 No No DISCREPANCIES BETWEEN ACTUAL CONDITIONS AND TORNADO 
MA 3/27/98 Yes No DISCREPANCIES BETWEEN ACTUAL CONDITIONS AND TORNADO 
MA 
MA 

3/31/98 
5/8/98 

No 
No 

No QUESTIONABLE SEISMIC OPERABILITY OF RESIDUAL HEAT REMOVAL 
No CONTROL ROOM VENTILATION DUCTWORK OUTSIDE OF DESIGN BASIS DUE 

MA 
MA 

5/8/98 
6/22/98 

No 
No 

No DRYWELL VACUUM BREAKERS NOT QUALIFIED TO CORRECT 
No EMERGENCY DIESEL GENERATORS UNDER ACERTAIN SCENARIO DO 

MA 6/22/98 No No CORE SPRAY PUMP MAY TRIP ON OVERCURRENT WHICH WOULD 
MA 7/15/98 No No THE CONTROL ROOM VENTILATION SYSTEM WAS DECLARED 
MA 7/22/98 No No OUTSIDE AIR TEMPERATURE HAS EXCEEDED THE DESIGN TEMPERATURE 
MA 9/2/98 No No THE LICENSEE HAS DETERMINED THAT THE EMERGENCY DIESEL 
MA 10/19/98 No No - DISCOVERY OF A CONDITION THAT IS OUTSIDE THE DESIGN BASIS OF 
MA 10/19/98 Yes No - DISCOVERY OF ACONDITION THAT ISOUTSIDE THE DESIGN BASIS OF THE 
MA 10/22/98 No No CONTROL ROOM VENTILATION FAN BYPASS LEAKAGE OUTSIDE DESIGN 
MA 11/18/98 No No PLANT OUTSIDE OF DESIGN BASIS FOR ECCSSUCTION STRAINER 
MA 02/25/99 No No DISCOVERY OF EMERGENCY DIESELENERATOR BUILDING TEMPERATURE 
MA 
MA 

04/12/99 
05/04/99 

No 
No 

No MOTOR CONTROL CENTER (MCC) ENCLOSUREBLOWOUT PANELS 
No HPCI AND RCiC DIFFERENCES FOUNDBETWEEN DESIGN BASIS AND 

WI 1/8/97 No No THE LICENSEE DETERMINED THAT A CONDITION MAY EXIST WHERE 
WI 1/20/97 No No PROMPT OPERABILITY OF THE SUMP RECIRCULATIONSYSTEM AND LONG 
WI 1/31/97 No No THE LICENSEE DETERMINED THAT DUCTING INSTALLED FOR COOLING 
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32991 
32991 
32995 
33170 
33530 
33646 
33684 
33684 
33798 
34082 
34465 
34536 
34593 
35080 
35216 
35295 
35295 
35464 
35464 
35502 
35609 
31386 
31558 
31750 
32010 
32090 
32496 
32496 
32999 
32999 
33031 
33288 
33577 
34355 
34355 

POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
POINT BEACH 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 

1.2 
2 
1. 2 
1.2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1 
1 
1 
1. 2 
1. 2 
2 
1. 2 
1.2 
1.2 
2 
1. 2 
1. 2 
1 
1 
2 
2. 
1.2 
1. 2 
1. 2 
1 
1 

WI 
WI 
WI 

9/25/97 
09/25/97 
09/26/97 

Yes 
No 
No 

No INABILITY TO COMPLY WITH APPENDIX RSAFE SHUTDOWN REQUIREMENT 
No INABILITY TO COMPLY WITH APPENDIX RSAFE SHUTDOWN REQUIREMENT 
No BOTH UNITS OUTSIDE PLANT DESIGN BASIS DURING PREVIOUS EDG 

WI 10/28/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSE TWICE 
WI 1/14/98 No No - UNIT 1& 2 RCP MLOC SYSTEM MAY NOT COMPLY WITH 10CFR50. 
WI 2/3/98 No No THREE OF FOUR EMERGENCY DIESEL GENERATORS DECLARED OUT 
WI ·2/10/98 No No EMERGENCY DIESEL GENERATOR G01 FOUND NOT TO HAVE SPRING 
WI 2/10/98 Yes No EMERGENCY DIESEL GENER/~TOR G01 FOUND NOT TO HAVE SPRING 
WI 2/26/98 No No -CCW LINE SEVERANCE MAY NOT SATISFY POSTULATED DESIGN BASIS 
WI 
WI 

4/16/98 
7/1/98 

No 
No 

No 
No 

THE LICENSEE REPORTED THAT 3/8" TUBING AND DISCHARGE 
- NON-SAFETY-RELATED TELEPHONE CABLE ROUTED IN SAFETY

WI 7/18/98 No No CIRCULATING WATER PUMPHOUSE MAY NOT MEET DESIGN 
WI 7/31/98 No No CONDITION DISCOVERED THAT WOULD PREVENT MAINTAINING POSITIVE 
WI 
WI 

11/24/98 
01/05/99 

No 
No 

No POTENTIAL OUTSIDE-DESIGN BASISCONDITION DUE TO A REQUIREMENT 
No - UNIT 1SHUTIING DOWN DUE TO INOPERABLESI SYSTEM DUE TO FROZEN 

WI 01/21/99 Yes No Material for deionized water SUDDlv valve chanaed 
WI 01/21/99 No No Material for deionized water SUDDlv valve chanaed 
WI 03/12/99 Yes No - AUXILIARY FEEDWATER SYSTEM FOR BOTHUNITS INOPERABLE FOR 4 
WI 03/12/99 No No - AUXILIARY FEEDWATER SYSTEM FOR BOTHUNITS INOPERABLE FOR 4 
WI 
WI 

03/23/99 
04/20/99 

No 
No 

No - S/G PRESSURE TRANSMITIER CABLE NOTWRAPPED WITH FIRE WRAP IN A 
No Postulated fire in the Auxiliarv Feedwater room couldaffect diesel Dower to Safe 

MN 11/27/96 No No PRELIMINARY ANALYTICAL RESULTS INDICATE THAT SOME OF THE 
MN 1/8/97 No No THE LICENSEE DISCOVERED A CONDITION EXISTING ON THEIR 
MN 2/3/97 No No A HEAVY LOAD WAS TRANSPORTED OVER THE UNIT 2 OPEN FUELED 
MN 3/25/97 No No THE LICENSEE IDENTIFIED A DEFICIENCY IN THE PLANT RESPONSE TO A 
MN 4/4/97 No No THE LICENSEE HAS DETERMINED THAT EXISTING SETPOINTS 
MN 
MN 
MN 

6/17/97 
6/17/97 
9/26/97 

No 
Yes 
Yes 

No 
No 
No 

S/G LEVEL INCREASED BEYOND ANALYZED LIMITS DURING AFW 
S/G LEVEL INCREASED BEYOND ANALYZED LIMITS DURING AFW 
STEAM GENERATOR WATER LEVEL EXCEEDED MAXIMUM DESIGN LEVEL 

MN 09/26/97 No No STEAM GENERATOR WATER LEVEL EXCEEDED MAXIMUM DESIGN LEVEL 
MN 10/3/97 No No FAILURE TO TEST THE LOW COOLING WATER HEADER PRESSURE START 
MN 11/19/97 No No -RCP LUBE OIL COLLECTION SYSTEM NOT IN COMPLIANCE WITH 
MN 1/22/98 No No DISCOVERY OF AN OUTSIDE-DESiGN-BASIS CONDITION AND USE OF 
MN 6/5/98 Yes No AUTOMATIC REACTOR TRIP FROM 100% POWER AFTER AFEEDWATER 
MN 6/5/98 No No AUTOMATIC REACTOR TRIP FROM 100&oercntPOWER AFTER A FEEDWATER 
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34690 
35048 
35128 
35290 
35701 
31671 
32043 
32369 
32454 
32551 
32591 
32791 
32262 
32466 
32691 
33043 
33568 
33670 
33837 
35189 
33225 
34829 
35177 
35625 
31096 
34150 
34494 
34530 
34649 
34776 
34776 
31418 
31443 
31563 
32096 

PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
PRAIRIE ISLAND 
QUAD CITIES 
QUAD CITIES 
ROBINSON 
ROBINSON 
ROBINSON 
ROBINSON 
ROBINSON 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SAINT LUCIE 
SALEM 
SALEM 
SALEM 
SALEM 
SAN ONOFRE 
SAN ONOFRE 
SAN ONOFRE 
SAN ONOFRE 
SAN ONOFRE 
SAN ONOFRE 
SAN ONOFRE 
SEABROOK 
SEABROOK 
SEABROOK 
SEABROOK 

1.2 MN 8/26/98 No No LICENSEE IDENTIFIED ELECTRICAL CABLES IN TWO FIRE AREAS OF 
1.2 MN 11/17/98 No No POTENTIAL FOR SINGLE FAILURE DURINGTESTING 
1. 2 MN 12/09/ 98 No No SOME CONTAINMENT PENETRATION PIPINGCOULD BE PRESSURIZED 
1.2 MN 01/21/99 No No LICENSEE DETERMINED THAT CERTAINAUXILIARY BUILDING DOORS WOULD 
1 MN 05/11/99 No No WHILE PERFORMING A HEAVY LOAD L1FTOVER AN OPEN FUELED REACTOR 
1. 2 IL 1/27/97 No No -SEVERAL PIPING SECTIONS ARE OUTSIDE UFSAR DESIGN ALLOWABLES 
1.2 IL 3/27/97 No No - LICENSEE DETERMINED THAT PLANT WAS OUTSIDE ITS DESIGN BASIS IN 
1 SC 5/21/97 No No - 'C' SI PUMP INOP DUE TO CONTROL CABLES RUN IN 'A' SI PUMP CABLE 
1 SC 6/10/97 No No ALL THREE CHANNELS OF OVERPOWER DIFFERENTIAL TEMPERATURE 
2 SC 6/27/97 No No NRC AlE INSPECTION IDENTIFIED POTENTIALLY INADEQUATE NPSH FOR 
1 SC 7/5/97 Yes No CONTAINMENT TEMPERATURE EXCEEDS THE UFSAR INPUT USED IN 
1 SC 8/20/97 No No THE LICENSEE DETERMINED THAT THE "B" EMERGENCY 
1. 2 FL 5/2/97 No No REACTOR COOLANT PUMP OIL COLLECTION SYSTEM DOES NOT 
2 FL 6/11/97 No No THE LICENSEE HAS IDENTIFIED A LACK OF CERAMIC FIBER BETWEEN 
1. 2 FL 7/28/97 No No - 151NOP FIRE PENETRATION SEALS PER NRC IN 94-28 (10CFR50. APPENDIX 
2 FL 10/8/97 No No THE PLANT ENTERED A72 HOUR LCO ACTION STATEMENT AFTER 
1.2 FL 1/21/98 No No INADEQUATE APPENDIX R8-HOUR EMERGENCY LIGHTING. 
2 FL 2/6/98 No No LOW PRESSURE SAFETY INJECTION SYSTEM COULD BE SUSCEPTIBLE TO 
1 FL 3/5/98 No No TWO OUTSIDE·DESIGN-BASIS CONDITIONS FOR FIRE PROTECTION 
1 FL 12/23/98 No No - Certain initial assumDtions used in Unit 1 Main SteamLine Break analvsis 
1. 2 NJ 11/6/97 No No - ATWS BLOCKING SETPOINT SET NONCONSERVATIVELY
2 NJ 9/24/98 No No CHANNEL SEPARATION NOT MAINTAINED DURING TEST PROCEDURE. 
2 NJ 12/19/ 98 No No UNIT OUTSIDE OF DESIGN BASIS DUE TOLEAKING DRAIN VALVE 
1 NJ 04/23/ 99 No No AUXILIARY BUILDING DISCOVERED AT POSITIVE PRESSURE TO THE 
2.3 CA 10/4/96 No No ENVIRONMENTALLY QUALIFIED (EQ) BARRIER DOOR FOUND BLOCKED 
2. 3 CA 4/29/98 No No CERTAIN PROCEDURAL STEPS IN THE ABNORMAL OPERATING 
2. 3 CA 7/8/98 No No POTENTIAL FAILURE OF CONTROL ROOM PERSONNEL THYROID DOSE TO 
2.3 CA 7/17/98 No No MAIN CONDENSER AIR EJECTOR EFFLUENlPARTICULATE 
2. 3 CA 8/18/98 No No THE LICENSEE IDENTIFIED A MORE LIMITING MAIN FEEDWATER LINE 
2. 3 CA 9/15/98 Yes No THE LICENSEE DETERMINED THE PROCESS MONITORING SYSTEM DOES 
2. 3 CA 9/15/98 No No THE LICENSEE DETERMINED THE PROCESS MONITORING SYSTEM DOES 
1 NH 12/6/96 No No - FW LINE BREAK ACCIDENT ANALYSIS CONDITION OUTSIDE PLANT DESIGN 
1 NH 12/12/96 No No DISCOVERY THAT EMERGENCY FEEDWATER SYSTEM ACTUATION MAY NOT 
1 NH 1/9/97 No No FLOODING DESIGN BASES FOR THE PROBABLE MAXIMUM HURRICANE MAY 
1 NH 4n/97 No No THE LICENSEE DISCOVERED ACONDITION INVOLVING THE POTENTIAL FOR 
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33169 SEABROOK 1 NH 10/28/97 No No FUEL DESIGN CRITERIA MAY NOT BE MET FOR WESTINGHOUSE TWICE 
33217 SEABROOK 1 NH 11/5/97 Yes No ATWS BLOCKING SETPOINTS SET NONCONSERVATIVELY 
33217 SEABROOK 1 NH 11/5/97 No No ATWS BLOCKING SETPOINTS SET NONCONSERVATIVELY 
32055 
32055 

SEQUOYAH 
SEQUOYAH 

1.2 
1.2 

TN 
TN 

3/31/97 
3/31/97 

No 
Yes 

No 
No 

BOTH TRAINS OF AUXILIARY BUILDING GAS TREATMENT SYSTEMS (ABGTS) 
BOTH TRAINS OF THE AUXILIARY BUILDING GAS TREATMENT 

35582 SEQUOYAH 2 TN 04/12/99 Yes No TWO CONTAINMENT ISOLATION VALVES ON_SAME PENETRATION 
31099 SOUTH TEXAS 2 TX 10/4/96 Yes Yes POTENTIAL TO EXCEED EXPOSURE LIMITS IN THE TSC AND THE 
31099 SOUTH TEXAS 2 TX 10/4/96 No No POTENTIAL TO EXCEED EXPOSURE LIMITS IN THE TSC AND THE 
31362 SOUTH TEXAS 1 TX 11/20/96 No No DISCOVERY OF A WESTINGHOUSE 480-VOLT CIRCUIT BREAKER IN A NON
31362 SOUTH TEXAS 1 TX 11/20/9fl No Yes DISCOVERY OF A WESTINGHOUSE 480-VOLT CIRCUIT BREAKER IN A NON
31643 SOUTH TEXAS 1.2 TX 1/23/97 No No DISCOVERY THAT A POTENTIAL OVER-STRESS CONDITION WOULD 
33205 SOUTH TEXAS 1.2 TX 11/3/97 No No ATWS BLOCKING SETPOINTS SET NONCONSfRVATIVELY 
33205 SOUTH TEXAS 1.2 TX 11/3/97 Yes No ATWS BLOCKING SETPOINTS SET NONCONSERVATIVELY. 
33644 SOUTH TEXAS 1.2 TX 2/3/98 No No FAILURE TO ACCOUNT FOR THE ELEVATION DIFFERENCE BETWEEN THE 
31222 SUMMER 1 SC 10/26/96 No No APPENDIX RANALYSIS DID NOT CONSIDER EFFECT ON SAFETY 
34485 SUMMER 1 SC 7[7/98 No No DISCOVERY THAT A FUEL MECHANICAL DESIGN CRITERION WILL 
35006 SUMMER 1 SC 11/06/98 No No POTENTIAL TO EXCEED 10 CFR PART 100 DOSELIMITS DUE TO SEISMIC 
35006 SUMMER 1 SC 11/06/98 Yes No POTENTIAL TO EXCEED 10 CFR PART 100 DQSEUMITS DUE TO SEISMIC 
33252 SURRY 1.2 VA 11/12/97 No No ATWS BLOCKING SETPOINT SET NONCONS£RVATIVELY 
33252 
35537 

SURRY 
SURRY 

1.2 
1.2 

VA 
VA 

11/12/97 
03/31/99 

Yes 
No 

No ATWS BLOCKING SETPO/NT SET NONCONSERVATIVELY. 
No INADEQUATE FIRE CONTINGENCY PROCEDUREIDENTIFIED FOLLOWING 

31279 SUSQUEHANNA 1. 2 PA 11/5/96 No No CLASS 1E4160 VAC SWITCHGEAR NOT SEISMICALLY QUALIFIEDWHEN 
33131 SUSQUEHANNA 1.2 PA 10/22/97 No No POTENTIAL FOR SUPPRESSION POOL TO BE BYPASSED DURING ALOCA 
35423 SUSQUEHANNA 1 PA 02/28/99 No No UNIT OUTSIDE OF DESIGN BASIS DUE TOSHEA8ED VALVE STEM IN RHR 
31323 THREE MILE 1 PA 11/12/96 No No 4160-VOLTAC SWITCHGEAR USING WESTINGHOUSE CIRCUIT BREAKERS. . 
31497 THREE MILE 1 PA 12/21/96 No No UNIT OUTSIDE DESIGN BASIS DUE TO CONCERNS WITH BWST 
31613 THREE MILE 1 PA 1/17/97 No No - VARIOUS SYSTEMS COULD EXCEED ASME CODE ALLOWABLE STRESSES 
31839 THREE MILE 1 PA 2/24/97 No No SUCTION PIPING OF IDLE HIGH PRESSURE lNJ£CTION (MAKEUP) PUMP 
32124 THREE MILE 1 PA 4/10/97 No No THE LICENSEE DISCOVERED THAT A CONDITION COULD EXIST WHERE 
32522 THREE MILE 1 PA 6/21/97 No No THREE CONTROL RODS DID NOT MEET TECH SPEC INSERTION TIMES AT 
32522 THREE MILE 1 PA 6/21/97 No Yes THREE CONTROL RODS DID NOT MEET TECH SPEC INSERTION TIMES AT 
33749 THREE MILE 1 PA 2/19/98 No No GPU NUCLEAR DETERMINED THAT THE FLOW INSTRUMENTATION FOR TMI
34542 THREE MILE 1 PA 7/20/98 No No THE PLANT DISCOVERED THAT TWO OUT OF EIGHT CHECK VALVES 
34680 THREE MILE 1 PA 8/25/98 No No LICENSEE IDENTIFIED A CONDITION INVOLVING NON
34680 THREE MILE 1 PA 8/25/98 No Yes THE LICENSEE IDENTIFIED A CONDITION INVOLVING NON
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34682 
34710 
34769 
34787 
34787 

THREE MILE 
THREE MILE 
THREE MILE 
THREE MILE 
THREE MILE 

34853 THREE MILE 
34856 THREE MILE 
34856 THREE MILE 
34856 THREE MILE 
34856 THREE MILE 
34973 THREE MILE 
34973 THREE MILE 
35300 
35457 
35717 
35764 
32034 
32081 
32081 
32505 
32910 
34219 
31531 
31531 
31915 
31923 
31925 
31926 
31949 
32016 
32035 
32057 
32106 
32146 
32163 

THREE MILE 
THREE MILE 
THREE MILE 
THREE MILE 
TURKEY POINT 
TURKEY POINT 
TURKEY POINT 
TURKEY POINT 
TURKEY POINT 
TURKEY POINT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 

1 PA 8/25/98 No No LICENSEE IDENTIFIED ACONDITION INVOLVING AN IMPROPERLY 
1 PA 8/28/98 No No CONTROL BUILDING VENTILATION DAMPER FOUND PARTIALLY OPEN 
1 PA 9/14/98 No No DISCOVERY OF AN INOPERABLE FIRE BARRIER IN THE FUEL 
1 PA 09/16/98 No Yes MISSED FIRE HOSE SURVEILLANCE TESTS 
1 PA 9/16/98 No No MISSED FIRE HOSE SURVEILLANCE TESTS 
1 PA 9/29/98 No No MISSING THERMOLAG FIRE BARRIER 
1 PA 9/30/98 No Yes IMPROPERLY INSTALLED THERMOLAG FIRE BARRIER 
1 PA 9/30/98 No Yes IMPROPERLY INSTALLED THERMOLAG FIRE BARRIER 
1 PA 9/30/98 No Yes IMPROPERLY INSTALLED THERMOLAG FIRE BARRIER 
1 PA 9/30/98 No No IMPROPERLY INSTALLED THERMOLAG FIRE BARRIER 
1 PA 10/29/98 No No THE LICENSEE DISCOVERED A FIRE BARRIER DISCREPANCY. 
1 PA 10/29/98 Yes No THE LICENSEE DISCOVERED A FIRE BARRIER DISCREPANCY. 
1 PA 01/22/99 No No BORIC ACID SYSTEM PIPING MAY NOT BEMAINTAINED AT PROPER 
1 PA 03/10/99 No No CONTROL ROOM PRESSURE CONTROL FAILEDTO MAINTAIN POSITIVE 
1 PA 05/14/99 No No A FLOOD PATH WAS DISCOVERED BETWEENTHE UNIT 1TURBINE BUILDING 
1 PA OS/25/ 99 No No PRESSURIZER SUPPORT BOLTS WOULD EXCEEDALLOWABLE STRESS 
4 FL 3/27/97 No No - HIGH HEAD SAFETY INJECTION PUMP LEAK GREATER THAN VALUE 
4 FL 4/3/97 Yes No THE PLANT ENTERED A72 HOUR LCO ACTION STATEMENT WHEN THE 
4 FL 4/3/97 No No THE PLANT ENTERED A72 HOUR LCO ACTION STATEMENT WHEN THE 
3. 4 FL 6/18/97 No No UNITS OUTSIDE DESIGN BASIS DUE TO 10CFR50 APPENDIX R ISSUE THE 
3 
3. 4 

FL 
FL 

09/11/97 
5/13/98 

No 
No 

No 
No 

DISCOVERY OF A GAP IN THE UNIT 3 CONTAINMENT RECI;lCULATION SUMP 
LICENSEE IDENTIFIED THAT IF CERTAIN NON SAFETY RELATED LOADS 

1 VT 1/2/97 Yes No FAILURE TO PROVIDE APPROPRIATE GUIDANCE TO ASSURE THAT ACTIONS 
1 VT 1/2/97 No No FAILURE TO PROVIDE APPROPRIATE GUIDANCE TO ASSURE THAT ACTIONS 
1 VT 3f7/97 No No THE LICENSEE HAS DETERMINED DURING A MAIN STEAM HIGH ENERGY 
1 VT 3/10/97 No No THE MAXIMUM FLOOD LEVEL FOR THE SWITCHGEAR ROOM IS NOT 
1 VT 3/10/97 No No THE LICENSEE DETERMINED THAT THEY HAVE NEGLECTED 
1 
1 

VT 
VT 

3/10/97 
3/13/97 

No 
No 

No AN ANALYSIS OF ATURBINE BUILDING HIGH ENERGY LINE BREAK (HELBl 
No DURING AN ENGINEERING REVIEW. THE LICENSEE CONCLUDED THAT 

1 VT 3/25/97 No No A DESIGN BASIS LOCA IN CONJUNCTION WITH A CONTAINMENT 
1 VT 3/27/97 No No - FIRE PROTECTION LIGHTING CABLE RUN IN BOTH DIVISION I & II 
1 VT 3/31/97 No No FEEDER CABLE FOR A LIGHTING PANEL RUN IN BOTH DIVISION I & II 
1 VT 4/8/97 No No THE LICENSEE DISCOVERED THAT THEIR 1988 FLOODING 
1 VT 4/14/97 No No THE LICENSEE REPORTED A CABLE SEPARATION CONDITION WHICH DOES 
1 VT 4/16/97 No No - CERTAIN NONNUCLEAR SAFETY CABLES MAY NOT MEET CABLE 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

VT 5/20/97 No No THE LICENSEE DECLARED THE CONTROL ROOM VENT SYSTEM 
VT 5/20/97 No No - FAILURE OF NON-SEISMIC PIPING COULD AFFECT SAFETY RELATED 
VT 5/21/97 No No - NON-SAFETY RELATED EDG SW PRESSURE REGULATORS SHOULD BE 
VT 6/10/97 Yes No THE LICENSEE DISCOVERED THEY HAVE NON-NUCLEAR SAFETY 
VT 6/10/97 No No THE LICENSEE DISCOVERED THEY HAVE NON-NUCLEAR SAFETY 
VT 6/13/97 Yes No DISCOVERY THAT THE ORIGINAL PRIMARY CONTAINMENT PAINT WAS 
VT 6/13/97 No No DISCOVERY THAT THE ORIGINAL PRIMARY CONTAINMENT PAINT WAS 
VT 7/1/97 No No CONTROL ROOM VENTILATION SYSTEM TECHNICALLY. INOPERABLE DUE TO..

VT 7/1/97 No No THREE OUT OF FOUR TARGET ROCK SAFETY RELIEF VALVES (SRV)
VT 8/29/97 Yes No - CRACKS DISCOVERED IN RAD WASTE EXHAUST DUCT LEADING TO 
VT 08/29/97 No No - CRACKS DISCOVERED IN RAD WASTE EXHAUST DUCT LEADING TO THE 
VT 09/02/97 No No LICENSED REACTOR CORE THERMAL POWER LIMIT EXCEEDED. 
VT 10/10/97 No No -INADEQUATE CABLE SEPARATION IN SAFETY-RELATED 
VT 11/5/97 Yes No LICENSEE IDENTIFIED DISCREPANCIES IN AS-BUILT CONFIGURATION OF 
VT 11/5/97 No No LICENSEE IDENTIFIED DISCREPANCIES IN AS·BUILT CONFIGURATION OF 
VT 11/14/97 No No LOSS OF INSTRUMENT AIR COULD CAUSE INABILITY TO REFILL EDG 
VT 11/18/97 No No -SW VLV CLOSED TO PREVENT DRAINING COOLING TOWER BASIN 
VT 117/98 No No PEAK TORUS TEMP POST-LOCA COULD EXCEED CONTAINMENT DESIGN 
VT 1/15/98 No No POTENTIAL FOR WATER HAMMER IN HPCI OR RCIC TURBINE EXHAUST 
VT 1/15/98 Yes No POTENTIAL FOR WATER HAMMER IN HPCI OR RCIC TURBINE EXHAUST 
VT 1/15/98 No Yes POTENTIAL FOR WATER HAMMER IN HPCI OR RCIC TURBINE EXHAUST 
VT 2/12/98 No No THE LICENSEE IDENTIFIED AN OUTSIDE DESIGN BASIS CONDITION 
VT 2/24/98 No No LICENSEE IDENTIFIED AN ELECTRICAL CABLE WHICH DID NOT MEET 
VT 2/25/98 No No LICENSEE COMPLETED AN ANALYSIS WHICH CONCLUDED THAT THE 
VT 2/27/98 No No - POWER CABLE IS ROUTED THRU CONTROL POWER & INSTRUMENTATION 
VT 2/27/98 Yes No - POWER CABLE IS ROUTED THRU CONTROL POWER & 
VT 3/10/98 No No -NON-SAFETY-RELATED CABLES ROUTED IN BOTH SAFETY-RELATED 
VT 3/18/98 No No DISCOVERY THAT ALL FOUR CONTAINMENT AIR MONITORING 
VT 7/14/98 No No THE LICENSEE DISCOVERED THAT THE TORUS VENT VALVES ('TVS-87A'
VT 7/14/98 No No THE LICENSEE IDENTIFIED A SERVICE WATER ALIGNMENT. FOLLOWING 
VT 7/14/98 Yes No THE LICENSEE IDENTIFIED ASERVICE WATER ALIGNMENT. FOLLOWING 
VT 7/14/98 Yes Yes THE LICENSEE IDENTIFIED A SERVICE WATER ALIGNMENT. FOLLOWING 
VT 9/18/98 No No -OPEN FUEL POOL COOLING SYSTEM VALVES CONNECT SEISMIC & NON
VT 9/18/98 Yes No -OPEN FUEL POOL COOLING SYSTEM VALVES CONNECT SEISMIC & NON
VT 12/08/98 No No BOTH TRAINS OF STANDBY GAS TREATMENTDECLARED INOPERABLE. 

32356 
32362 
32370 
32456 
32456 
32482 
32482 
32564 
32566 
32842 
32842 
32860 
33070 
33218 
33218 
33259 
33279 
33502 
33545 
33545 
33545 
33685 
33779 
33789 
33808 
33808 
33870 
33919 
34506 

VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 

34510 VERMONT
 
34510 
34510 
34802 
34802 
35126 

VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
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35126 
35231 
35231 
35349 
35349 
35400 
35400 
31630 
31630 
33882 
35038 
35038 
31401 
32941 
33428 
34071 
34237 
34237 
34597 
32728 
32728 
34642 
35208 
35382 
31629 
31655 
31683 

VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VERMONT 
VOGTLE 
VOGTLE 
VOGTLE 
VOGTLE 
VOGTLE 
WATERFORD 
WATERFORD 
WATERFORD 
WATERFORD 
WATERFORD 
WATERFORD 
WATERFORD 
WOLF CREEK 
WOLF CREEK 
WOLF CREEK 
WOLF CREEK 
WOLF CREEK 
ZION 
ZION 
ZION 

1 VT 12/08/98 Yes No BOTH TRAINS OF STANDBY GAS TREATMENTDECLARED INOPERABLE. 
1 VT 01/08/99 No No RHR SERVICE WATER PUMPS MAY NOT HAVE ADEQUATE NPSH 
1 VT 01/08/99 No Yes RHR SERVICE WATER PUMPS MAY NOT HAVEADEQUATE NPSH 
1 VT 02/05/ 99 Yes No - RHR & CS SYSTEMS FLOW INSTRUMENTPOWER SUPPLY LINES ROUTED IN . 
1 VT 02/05/ 99 No No - RHR & CS SYSTEMS FLOW INSTRUMENT POWER SUPPLY LINES ROUTED IN 
1 VT 02/24/99 No No TORUS WATER LEVEL DETERMINED TO BEOUTSIDE DESIGN BASIS DUE TO 
1 VT 02/24/99 Yes No TORUS WATER LEVEL DETERMINED TO BEOUTSIDE DESIGN BASIS DUE TO 
1.2 GA 1/21/97 . Yes No PORTIONS OF THE NUCLEAR SERVICE WATER SYSTEM AND 
1.2 GA 1/21/97 No No PORTIONS OF THE NUCLEAR SERVICE WATER SYSTEM AND 
2 GA 3/11/98 No No A MISSING CABLE LUG NUT REPRESENTS A CONDITION OUTSIDE THE 
1 GA 11/16/98 No Yes BREAKER CUBICLE NOT SEISMICALLYQUALIFIED. 
1 GA 11/16/98 No No Breaker cubicle not seismicallv Qualified. 
3 LA 12/3/96 No No THE LICENSEE IDENTIFIED TWO ELECTRICAL CABLE RACEWAYS WHICH DID 
3 LA 09/16/97 No No DISCOVERY OF A CONDITION WHERE THE AUTOMATIC ISOLATION OF A 
3 LA 12/5/97 No No - MINIMUM HPSI FLOW NOT OBTAINED DURING A TECH 
3 LA 4/14/98 No No CHILLED WATER SYSTEM MAY HAVE BEEN DEGRADED DUE TOWIRING 
3 LA 5/14/98 No No DISCOVERY THAT FAILURE OF A NON-SAFETY COMPONENT IN 
3 LA 5/14/98 No Yes DISCOVERY THAT FAILURE OF ANON-SAFETY COMPONENT IN 
3 LA 8/3/98 No No THE LICENSEE DETERMINED THERE WAS A POTENTIAL ERROR IN THE 
1 KS 8/5/97 No No ENTRY INTO TECHNICAL SPECIFICATION 3.0.3 DUE TO AN INOPERABLE 
1 KS 08/05/97 Yes No ENTRY INTO TECHNICAL SPECIFICATION 3.0.3 DUE TO AN INOPERABLE 
1 KS 8/14/98 No No LICENSEE IDENTIFIED DISCREPANCY BETWEEN 
1 KS 12/31/98 No No INOPERABLE ATMOSPHERIC RELIEF VALVES 
1 KS 02/18/99 No No Imorooer seQuencinQ could have allowed a control roomfire to create a hot short 
1. 2 IL 1/21 /97 No No OPERABILITY STRESS LIMITS FOR PIPING SYSTEMS EVALUATED PER NRC 
1.2 IL 1/24/97 No No POTENTIAL TO EXCEED PIPING DESIGN PRESSURES OF VARIOUS SYSTEMS 
1.2 IL 1/29/97 No No - POTENTIAL WATER HAMMER TRANSIENT IN SERVICE WATER SYSTEM PER 
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From: Jim Riccio <jriccio@citizen.org> 
To: TWFN_DO.twf1_po(MTM) 
Date: Mon, Sep 27,199910:47 AM 
Subject: Copyright waiver 

Dear Mr. Markely, 

Public Citizen hereby waives its copyright on my report, Amnesty 
Irrational, so that 
the U.S. Nuclear Regulatory Commission may make copies of the report for use 
by the 
Advisory Committee on Reactor Safeguards. 

Sincerely, 

James P. Riccio 
Staff Attorney 
Public Citizen's Critical Mass Energy Project 

P.S. 

Mike, 

The design basis problems that existed since licensing that I referenced are 
on p. 7 for cable separation at Maine Yankee and p. 25 for the Haddam Neck 
ECCS. The Borated water storage tank problem that existed for 13 years at 
Big Rock Point was not included in my report but I'd be happy to document it 
for you if you think that is necessary. What is equally disturbing is the 
fact that when NRC went in to "inspect" they warned the utilities which 
systems were going to be reviewed. According to Mr. Gillespie, the utilities 
then went out and hired A&E firms to correct the problems prior to NRC's 
inspection. Therefore, NRC did not inspect the as found condition of the 
plant; its amazing they turned up anything at all. 

I hope the report is helpful to the ACRS, Jim 



J 



TABLE V
 
NUCLEAR REACTORS REPORTING"OUTSIDE DESIGN BASIS"
 

DUE TO INADEQUATE CABLE SEPARATION
 

C·I Event I .. Reactor 0llli!J. State I Date .. Details 
31213 MAINE YANKEE 1 

31291 MILLSTONE 3 

31442 MILLSTONE 3 

33669 NINE MILE POINT 2 

35541 OYSTER CREEK 

33314 PILGRIM 

32369 ROBINSON 

33070 VERMONT YANKEE 1 

33779 VERMONT YANKEE 1 

33870 VERMONT YANKEE 1 

32035 VERMONT YANKEE 1 

32146 VERMONT YANKEE 1 

32163 VERMOI'H YANKEE 1 

ME 

CT 

CT 

NY 

NJ 

MA 

SC 

VT 

VT 

VT 

VT 

VT 

VT 

10/25/96 

1117196 

12/12/96 

2/6/98 

04/02/99 

11/26/97 

5/21/97 

10/10/97 

2/24/98 

3/10/98 

3/27/97 

4/14/97 

4/16/97 

8 

CABLES FOR BOTH CHANNELS OF CONTAIN· 
Iv1ENT HYDROGEN MONITORING SYSTEM ARE 
ROUTED THROUGH THE SAME CONDUIT. 

NUMEROUS EXCEPTIONS TO THE SEPARA· 
TION CRITERIA IN REG GUIDE 1.75HAVE NOT 
BEEN INCLUDED IN THE FSAR. 

DISCOVERY OF INADEQUATE CABLE SEPARA· 
TION FOR THE CONTAINMENT LEAK 
MONITORING AND STEAM GENERATOR 
CHEMICAL FEED SYSTEMS THE LICENSEE 
VIOLATION OF CABLE SEPARATION CRITERIA. 
DURING A PLANT WALKDOWN, THE 
RESIDENT INSPECTOR DISCOVERED THAT 
FLEX CONDUIT FROM "RHS*TE49A" WAS 
THREE CABLE TRAYS FOUND IN REACTOR 
BUILDING DO NOT MEET SEPARATION 
CRITERIA. 

TEMP POWER CABLES & EXTENSION CORDS 
IN VIOLATION OF SEPARATION CRITERIA· 

- 'C' SI PUMP INOP DUE TO CONTROL CABLES 
RUN IN 'A' SI PUMP CABLE TRAYS· 

- II\JADEQUATE CABLE SEPARATION IN 
SAFETY-RELATED ALTERNATECOOLING 
SYSTEM 

LICENSEE IDENTIFIED AN ELECTRICAL CABLE 
WHICH DID NOT MEET CABLE SEPARATION 
CRITERIA. 

NON-SAFETY·RELATED CABLES ROUTED IN 
BOTH SAFETY-RELATED DIVISION RACEWAYS 

FIRE PROTECTION LIGHTING CABLE RUN IN 
BOTH DIVISION I & II CABLETRAYS

THE LICENSEE REPORTED A CABLE 
SEPARATION CONDITION WHICH DOES 
NOTMEET THE DIVISION 1 AND DIVISION 2 
SEPARATION CRITERIA. 

CERTAIN NONNUCLEAR SAFETY CABLES MAY 
NOT MEET CABLE SEPARATION CRITERIA 



SINGLE FAILURE VULNERABILITIES. 

A number of reactors have identified what are known as "single failure" 
vulnerabilities. Failure to maintain the design basis of the nuclear reactor has led to 
instances where a single event or condition could have prevented the functioning of the 
nuclear reactor's safety systems. These safety systems are needed to: shutdown the 
reactor, cool the radioactive fuel in the reactor core, contain the release of any radiation 
into the environment or otherwise mitigate the consequences of an accident. 

Single failures are significant because they represent instances where the NRC's 
"defense-in-depth" approach to reactor safety has been undermined. Rather than having 
multiple, redundant layers of protection from the release of radiation into the 
environment, single failure vulnerabilities reveal holes in the NRC's nuclear safety net. 

Single failures are defined by the NRC as: 

Any event or conditions that alone could have prevented the fulfillment of 
the safety function of structures or systems that are needed to: 

I. Shut down the reactor and maintain it in a safe shutdown condition, 
2. Remove residual heat, 
3. Control the release of radioactive material, or 
4. Mitigate the consequences of an accident. 7 

Table VI lists those reactors have identified single failure vulnerabilities. 
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TABLE VI 
NUCLEAR REACTORS REPORTING"OUTSIDE DESIGN BASIS" 

DUE TO SINGLE FAILURE VULNERABILITIES 
I Event I Reactor "1· Unit IState' I Date' I '.. Details 
32917 BRUNSWICK 1,2 NC 9/12/97 A SINGLE FAILURE CAN PREVENT THE 

FUNCTION OF THE PRESSURE 
SUPPRESSION FUNCTION OF 
CONTAINMENT. 

33120 LIMERICK 1,2 PA 10/20/97 POTENTIAL FOR SUPPRESSION POOL TO 
BE BYPASSED DURING A LOCA. 

34222 LIMERICK 1,2 PA 5/13/98	 PRIMARY CONTAINMENT ELECTRICAL 
PENETRA-TION OVER CURRENT 
ROTECTION CIRCUITS DO NOT MEET 
SINGLE FAILURE CRITERION. 

34186 LIMERICK 1,2 PA 5/6/98 THE LICENSEE IDENTIFIED A CONDITION 
WHERE THE ELECTRICAL PENETRATION 
OVERCURRENT PROTECTION CIRCUITS 
FOR HIGH PRESSURE COOLANT 

31731 MILLSTONE CT 2/5/97	 FAILURE TO ASSUME THAT A SINGLE 
FAILURE OF THE AUTOMATIC PRESSURE 
RELIEF VALVES MIGHT INVOLVE MORE 
THAN ONE VALVE DURING A SMALL 

33121 PEACH BOTTOM 1,2 PA 10/20/97 POTENTIAL FOR THE SUPPRESSION 
POOL TO BE BYPASSED DURING A LOCA. 

33608 PILGRIM MA 1/27/98	 SINGLE FAILURE COULD PREVENT 
OPERATION OF EDG FOR SEVEN DAYS 

35048 PRAIRIE ISLAND 1,2 MN 11/17/98	 POTENTIAL FOR SINGLE FAILURE 
DURINGTESTING 

33131 SUSQUEHANNA 1,2 PA 10/22/97 POTENTIAL FOR SUPPRESSION POOL TO 
BE BYPASSED DURING A LOCA 
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II. NUCLEAR "SAFETY," THE DESIGN BASIS & 
THE FINAL SAFETY ANALYSIS REPORT 

WHAT IS NUCLEAR "SAFETY"? 

The U.S. Nuclear Regulatory Commission (NRC) is the agency charged with
 
assuring that public health and safety are protected from the consequences of a nuclear
 
reactor accident. While the NRC does not precisely define nuclear "safety", the
 
Commission assumes nuclear reactors are safe jf:
 

1. they are built and operated within their approved designs and; 
2. comply with all applicable NRC regulations. 8 

Before a utility can receive a license to split atoms, the NRC must approve the 
design of a nuclear reactor, monitor its construction and review the final safety analysis 
repoI1 (FSAR). Once a nuclear reactor is licensed, the NRC is responsible for inspecting 
the reactor to assure that it continues to operate within its approved design, i.e. its design 
basis. Since the design basis of a reactor can change over time due to amendments to Its 
operating license and changes in NRC regulations, utilities that own nuclear reactors are 
required to periodically update their final safety analysis repoI1s. 9 

When utilities fail to maintain theIr design basis or update their safety analyses, 
the NRC may cite them with a violation and a fine. If the violation is serious enough, the 
NRC can force the reactor to shut down. However. this has only happened once, when 
reactor operators were found sleeping at the Peach bottom reactor in Pennsylvania. 
l)sually. the utility will shutdown the reactor on its own accord and the NRC will then 
prevent the reactor from restaI1ing until the problem has been addressed. 

The NRC contends that if a nuclear reactor IS designed. constructed and operated 
in compliance With its approved design then the redundant safety systems built into the 
plant will provide an adequate level of safety even if one of the safety systems should fail 
and ;..In accident were to occur. This concept is known as "defense-in-depth." Redundant 
safety systems are supposed to provide multiple layers of protection to help assure that 
radiation is not released into the environment and the surrounding communities. lo 

Whi Ie redundant safety systems are necessary, the 1979 meltdown of the Three 
Mlie Island reactor in Hamsburg, Pennsylvania has shown that these safety systems do 
not guaranteethat an accident will not occur or that radiatIon will not be released into the 
environment. Additionally, over reliance on the concept of defense-in-depth can lull the 
NRC and the nuclear industry into a false sense of security. As noted by MIT professor 
of nuclear engineering Theos J. Thompson: 
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Most dangerous of all is the operating philosophy that there are 
several independent sequential barriers to prevent a given accident 
and that therefore, the failure of any given barrier is not serious and 
that repair to that barrier can be postponed indefinately. Each true 
safety barrier to an accident should be treated as if it were the last 
one for indeed it may be. II 

WHAT IS THE DESIGN BASIS OF A NUCLEAR REACTOR? 

The design basis is the starting point of all NRC regulation; it is the safety and 
operational blue print for the nuclear reactor. The design basis for every nuclear reactor is 
unique. The design basis for each reactor differs based upon the specific type of nuclear 
reactor, and the different regulations that were in place at the time it was licensed. The 
NRC has licensed two types of nuclear reactors for commercial operation, pressurized 
water reactors (PWRs) and boiling water reactors (BWRs). 

These two basic types of reactors, PWR and BWRs, have four different 
manufacturers. General Electric has manufactured the nuclear systems in the boiling 
water reactors while Westinghouse, Combustion Engineering and Babcock & Wilcox 
have manufactured the nuclear systems in the pressurized water reactors. Each of these 
manufacturers have several different designs. General Electric has six, Westinghouse has 
three and Combustion Engineering and Babcock & Wilcox each have two different 
reactor designs that are operating in the United States. 12 Each of these different types and 
styles of reactor have different design basis. 

If a nuclear reactor is operating "outside design basis," it is impossible for the 
NRC or the utility to determine whether the reactor is "safe" or if its operation poses an 
undue risk to public health and safety. The design basis of a nuclear reactor is defined in 
the U.S. Code of Federal Regulations: 

>	 Design bases means that information which identifies the specific functions 
to be performed by a structure, system, or component of a facility, and the 
specific values or ranges of values chosen for controlling parameters as 
reference bounds for design. 

>- These values may be (1) restraints derived from generally accepted "state of 
the art" practIces for achieving functional goals, or (2) requirements derived 
from analysis of the effects of a postulated accident for which a structure, 

.	 f . I I 13system, or component must meet Its unctIona goa s. 

Every safety decision made by the regulator is premised upon the supposition that 
the nuclear reactor has been constructed and maintained in accordance with its design 
basis. This supposition forms the foundation upon which the NRC builds its argument 
that nuclear reactors do not pose an unwarranted risk to the public health and safety. 
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WHAT IS THE FINAL SAFETY ANALYSIS REPORT (FSAR)? 

Every nuclear utility is required to provide the NRC with a Final Safety Analysis 
Report (FSAR) for each of its reactors. The final safety analysis report is the document 
that the NRC relies upon to issue a nuclear reactor a license to split atoms. The FSAR IS 
defined in 10 CFR Part 50.34(b) of the Commission's regulations: 

Final safety analysis report. Each application for a license to operate a 
facility shall include a final safety analysis report. The final safety analysis 
report shall include information that describes the facility, presents the 
design bases and the limits on its operation, and presents a safety analysis 
of the structures, systems, and componems and of the facility as a 
whole ... 14 

The FSAR requires a description of the plant, a prest>ntation of the plant's design 
bases and the limits on its operation, and a safety analysis of the structures, systems, and 
components as well as the whole facility. The FSAR becomes part of the basis for 
granting an operating license. 15 

Nuclear utilities are required to periodically update their FSAR. These 
requirements are supposed to assure that the information included in the FSAR contains 
the latest material. The Code of Federal Regulations state that the updated FSAR: 

.,.	 shall be revised to include the effects of all changes made in the facility or 
procedures; 

.,.	 all safety evaluations performed by the licensee either in support of requested 
license amendments or in support of conclusions that changes did not involve 
an unreviewed safety question: Jnd 

.,.	 all analyses of new safety Issues performed by or on behalf of the lIcensee at 
Commission request. The updated information shall be appropriately located 
within the FSAR. 16 

In 1996, as a result of the problems experienced at the Millstone nuclear power 
plant. the NRC was forced to ackno\vledge that many reactors were failing to update 
these safety analysis reports and that the FSAR at many reactors did not contaIn the types 
of information the NRC expected. The NRC would have Congress and the public believe 
that they just discovered these problems with design basis documentation. However, the 
NRC has long been aware of design basis problems at the nuclear reactors it purports to 
regulate. In fact, the Nuclear Regulatory Commission has been in denial of these design 
basis problems for decades. 
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III. NRC'S DECADES OF DENIAL 

The U.S. Nuclear Regulatory Commission has long been aware of the fact that 
that nuclear utilities have failed to adequately maintain the design basis documentation in 
their final safety analysis reports and, as a consequence, have operated their reactors 
"outside design basis" and in violation of the tenus of their licenses. Over a span of 
decades, the NRC was repeatedly put on notice that design basis problems were under
mining the safety of the nuclear reactors they were supposed to regulate. However, due 
to the potential financial impact on the nuclear industry, the NRC has obfuscated the 
issue and delayed taking action. 

THREE MILE ISLAND MELTDOWN & ITS AFTERMATH 

On March 28, 1978, the number two reactor at the Three Mile Island nuclear 
power plant experienced a meltdown; the worst nuclear accident to date in the United 
States. Suddenly, the entire country became aware of the fact that safety levels at nuclear 
reactors across the U.S. were not adequate to protect the public from the consequences of 
an accident. In November 1979, in the aftermath of the meltdown at Three Mile Island, 
Congress required the NRC to: 

1.	 Identify which of NRC's current safety requirements were met by each 
operating plant; 

J	 Identify those generic unresolved issues for which technical solutions 
have been developed; 

3.	 Identify those licensed plants that had implemented those solutions. 17 

By identifying those reactors that met safety reqUIrements, the NRC was 
supposed to provide the Congress with some confidence that the level of safety at 
the nation's nuclear plants was adequate. However, identifying which reactors 
met safety requirement and which did not was a lot easier said than done. 

THE DENTON MEMOS 

Throughout the summer of the following year, a series of memos from the NRC 
Director of the Office of Nuclear Reactor Regulation, Harold Denton, to the Commission 
detaded the difficulty the NRC would have complying with the congressional 
requirement. Denton concluded that: 

The problem of documentation of confonuance With the Commission's 
regulations is a vexing, manpower intensive effort to which the staff, due 
to time and manpower limitations, has been forced to give inadequate 
attention. By good management effort, I hope to improve this situation 
and to gradually eliminate it. But to do so by an intense effort will be 
costly. This was the thrust of my June 13, 1980 memorandum. However, 
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the defects in documentation should not be misconstrued as evidence of 
defects in the review process. Using a audit process, it is simply not 
possible for the NRC to state, based upon its own knowledge, that 
every rule and regulation has been met for every applicable action by 
the applicant. 18 

THE SYSTEMATIC EVALUATION PLAN (SEP) 

The NRC attempted to address this "vexing" problem noted in the Denton memos 
and answer Congress by using the Systematic Evaluation Plan (SEP). The NRC had 
initiated the systematic evaluation program several years earlier to review the designs of 
older, operating nuclear power plants. The SEP was divided into 2 phases: 

>	 First, the staff identified 137 safety issues where regulations had so
 
changed enough over time that they warranted are-evaluation.
 

>	 Then the staff compared the design of 10 of the 51 older plants to the 
. 19current reqUirements. 

Through the SEP, the NRC supposedly addressed Congress' concern as to 
whether nuclear reactors met safety requirements. However, the public must question the 
efficacy of the NRC's Systematic Evaluation Plan. Both Millstone 1 and Haddam Neck 
were part of this review and both have been permanently shut down due to design basis 
deficiencies that dated back to construction of the reactors. If the SEP had been effective. 
the NRC should have identified and corrected the problems at Haddam Neck and 
Millstone Unit 1 decades ago. 

Congress also questioned the efficacy of the SEP. According to Representative 
MOlTls Udall. the NRC had taken a congressional request to ascertain the safety of 
operating reactors and turned it into. "a multi-million dollar bureaucratic exercise that 
Will not give answers about the safety of today's operating plants until sometime in the 
1990's." 20 Congress did eventually get Its answer in the 1990's. However, that answer 
came in the form of a shutdown of every nuclear reactor in the state of Connecticut. 

DEFICIENCIES IN DESIGN BASIS DOCU1VIENTATION 

In 1984, the NRC again acknowledged problems with the design basis but failed 
to require any action by the utilities. On July 5.1984, the NRC issued an information 
notice which stated that, "A common finding in (inspections) conducted by the (NRC's) 
Office of Inspection and Enforcement has been deficiencies in design base documentation 
and calculations for nuclear power plant structures, systems. and components" 2\ Despite 
the fact that NRC regulations require accurate and complete design basis documentation. 
the NRC information notice failed to require any action by the nuclear utilities. The 
notice stated that, "suggestions contained in this information notice do not constitute 
NRC requirements and. therefore, no specific action or written response is required." 22 
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1985 DAVIS BESSE ACCIDENT 

In 1985, design basis issues were again brought to the forefront when Davis Besse 
experienced a loss of feed water accident. According to then- NRC Executive Director 
for Operations James Taylor: 

We really began looking at existing utilities in the aftermath of the Davis
Besse event of 1985 when there were clear indications that portions of the 
design -- that was a complete loss of feed and then failure of auxiliary 
feed water event. It was a very significant event. But one of the things 
that triggered our intense interest to go back and look at the designs grew 
out of that event. ... that was a clear-cut case due to some design issues 
that hadn't been carefully checked out where we actually lost a safety 
system completely. 23 

DESIGN BASIS RECONSTITUTION PROGRAMS 

As a result of the Davis Besse accident, the NRC began what became known as 
safety system functional inspections. As these inspections tumed up problems, the 
nuclear industry adopted programs to address deficiencies in the design basis of their 
nuclear reactors. However, not all reactors participated in this voluntary industry 
inItiative. According to NRC's Director of the Division of Reactor Inspection and 
Safeguards: 

The current industry status is that a majority of utilities are embarking on a 
design document reconstitution program. We are aware of a few that wi II 
forego this, Big Rock Point for example. because of economic factors. 
Others have stretched out their evaluations and reconstitution program 
because of budget reasons.-

)~ 

However, the NRC acknowledged that they really didn't have a clear idea of what 
the nuclear industry was actually doing to address the situation: 

We haven't done a rigorous inquiry to determine who is doing what. We 
do have the results of industry surveys and our own knowledge as we go 
out in the field and we can say some people are deferring. but we don't 
have exactly who is doing what at this point. 25 
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LICENSE RENEWAL 

In the early 1990's design basis issues were again the topic of discussion as the 
NRC attempted to formulate a rule to renew nuclear reactor licenses for an additional 20 
years. The Commission's original rule was premised on the assumption that a nuclear 
reactors design basis and final safety analysis report would be sufficient to protect the 
public health and safety so long as it was modified to account for the effecting of aging. 

Rather than reviewing the design basis documentation in order to prove that 
reactors were in compliance with the design. the final safety analysis report and the terms 
of its operating license, the NRC merely deemed that it was so. Under the license renewal 
rule, members of the public could not challenge the sufficiency of or question the 
compliance with a reactor's design basis. 

When a reactor applies to renew its license, the NRC is neither going to review 
these documents nor confirm that the reactor is in compliance with the regulations 
imposed under the current license. Yet, the NRC acknowledges that the current licensing 
basis for the nation's nuclear power plants IS "outdated and oftentimes poorly recorded.,,26 

In 1991, NRC Chairman Ivan Selin illustrated this point stating that: 

Many of these documents have gotten lost over the years. In some cases 
the licensees never had them. In other cases they had them but didn't keep 
them up to date. So, this is a very. very important part of what we do. 
Obviously, you have to understand what the design basis and the safety 
margins of a plant are before one can look at plant modifications. 27 

ChaIrman Selin acknowledged that the Congress had expressed considerable Interest in 
requiring that design basis be avai lable as part of a license renewal. Selin stated that: 

The CommiSSion's position was very strong. On the one hand, we felt and 
do feel strongly that whatever our views are on having the design basis in 
hand, they are independent of whether the licensee is coming in for plant 
life extension or not, but we did agree to take a look at the possibility of 
requiring that the design basis be available up to a certain standard. 28 

If the CommiSSion's position was strong, the Commission's actions failed to live 
up to it. Even after acknowledging the necessity of having the "design basis in hand," 
Selin's CommiSSion watTled on the Issue. Rather than "requiring that the design basis be 
available up to a certain standard," the Commission merely wrote an unenforceable pOliCY 
statement. 
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1992 NRC POLICY STATEMENT
 

In order to address the design basis issues that were raised during the development 
of the license renewal rule, the NRC issued a policy statement entitled, "Availability and 
Adequacy of Design Bases Information at Nuclear Power Plants." 

The policy statement stressed the importance of nuclear utilities maintaining 
current and accessible design basis documentation. It also recommended that all reactor 
licensees assess the accessibility and adequacy of their design bases information. Nuclear 
utilities were supposed to be able to show that there was sufficient documentation to 
conclude that the nuclear reactor, as constructed, is consistent with the design bases. 29 

However, since the NRC only issued a policy statement rather than a regulation, 
it's dictates failed to have the desired impact upon the nuclear industry. 

NRC GENERIC LETTER ON DESIGN BASIS IS NEVER ISSUED 

In March 1993, the NRC issued a draft generic letter for public comment. The 
letter requested that nuclear reactor licensees, on a voluntary basis, submit information 
and schedules for any design bases programs completed, planned, or being conducted, or 
u rationale for not implementing such a program. This generic letter would have at least 
gi ven some additional regulatory weight to the NRC's unenforceable policy statement 
issued the previous year. 

However, the nuclear Industry lobby argued that the generic letter was 
"unnecessary and unwarranted." Seven months later, NRC acquiesced to industry 
pressure and decided not to Issue a genenc letter. 30 
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DESIGN ERRORS IN NUCLEAR POWER PLANTS 1985-1995 

In 1997, a report from the NRC's Office for Analysis and Evaluation of 
Operational Data (AEOD), reviewed design errors that had been reported by nuclear 
reactors from 1985 - 1995. The AEOD identifjed three design basis event reports where 
the probability of an accident that damaged the reactor core was unacceptably high. 

The AEOD reported two events where the probability of damaging the core was I 
in 1000 and one event with a core damage probability of I in 100. All three of these 
event reports are exponentially more dangerous than NRC standards allow. However, the 
AEOD failed to identify which nuclear reactors had reported those events. 31 

The AEOD report found that the number of reported design errors "steadily 
decreased by 1995, presumably due in part to diminishing licensing resources allocated to 
this effort and the lessening number of undiscovered latent design errors." 32 Furthermore 
the AEOD concluded that "the number of design errors discovered at any given time was 
dependent on the extent of initiatives taken by the NRC and the industry." 33 

These findings indicate that the more effort nuclear utilities put into discovering 
deficiencies in their design basis the more they found. Unfortunately, the AEOD can not 
do a similar analysis of the post-Millstone event reports. After the reports produced by 
AEOD were used to prove that NRC senior managers were not doing their jobs, NRC 
broke up the office scattering its personnel throughout the agency. 

MAINE YANKEE'S DESIGN PROBLEMS LEAD TO SHUTDOWN 

In December 1995. in response to whistleblower allegations regarding the 
adequacy of safety analyses to support license amendments at Maine Yankee. the NRC 
staff audited the deSign basis analyses used to demonstrate the adequacy of the Maine 
Yankee emergency core cooling system. The staff concluded Maine Yankee's analysis 
was unreliable. y-l 

In December of the following year. based upon further Investigations into design 
basis deficiencies, Maine Yankee identified cable separation problems that could have 
resulted in the inability of the reactor operators to manually shut down the reactor. The 
reactor was taken offline to address these issues. Once the reactor shut down, the NRC 
prohibited ItS restart unti I the cable separation problems had been addressed. The NRC 
noted that "the proper separation of cables is important in nuclear power plants to ensure 
that if one or more set of cables is damaged. the plant will be able to achieve a safe 
shutdown.,,35 

After the utility's attempts to sell the reactor, either whole or in parts, failed to 
find a buyer Maine Yankee moved to decommission the nuclear reactor. 
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TIME COVER STORY BLOWS THE WHISTLE ON THE NRC 

On March 4, 1996 George Galatis and the Millstone nuclear reactor graced the 
cover of Time magazine. In a special investigation, Time detailed how "two gutsy 
engineers in Connecticut have caught the Nuclear Regulatory Commission at a dangerous 
game it has played for years: routinely waiving safety rules to let plant keep costs down 
and stay on line." 36 

Suddenly, the issue that the NRC had been sweeping under the proverbial rug for 
decades was receiving national attention. Within two weeks of the Time cover story the 
NRC issued Infonnation Notice 96-17: Reactor Operation Inconsistent with the Updated 
Final Safety Analysis Report detailing the design basis problems at Millstone. 37 

However, the NRC would have the public believe that it has been unaware of the 
design basis problem in the nuclear industry until the Millstone debacle. This is not true. 
The NRC has long been aware of deficiencies in the design basis of the nuclear reactors it 
purports to regulate. Once the design basis problems landed the Millstone reactor on the 
cover of Time magazine, NRC was forced to take action. Unfortunately, that action took 
the fonn of an amnesty program rather than holding nuclear reactor owners to the tenns 
of their license. 
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IV. THE MILLSTONE DEBACLE & ITS FALLOUT 

In 1992, a senior engineer named George Galatis raised the issue of the improper 
refueling of the Millstone Unit 1 nuclear reactor in Connecticut. When Millstone Unit 1 
had to replace its radioactive fuel rods, it would take the entire core of the nuclear reactor 
and place it in the reactors spent fuel pool. However, this practice of fully off loading the 
core of the reactor was not approved by Millstone's license and neither the utility nor the 
NRC had ever done an analysis to see if it was safe. Galatis notified his management at 
Northeast Utilities (NU) that the refueling practices at Millstone Unit 1 were outside the 
design basis assumptions in the Millstone final safety analysis report (FSAR) and a 
violation of the reactor's operating license. 38 

After NU failed to take any action to address his safety concerns, Galatis filed a 
petition with the NRC claiming that Northeast Utilities had "knowingly, willingly and 
flagrantly operated Millstone Unit 1 in violation of its operating license for approximately 
20 years.,,39 Galatis knew that absent compliance with the reactor's design basis, it was 
impossible for the NRC or Northeast Utilities to detennine whether a reactor was 
operated "safely". What Galatis didn't know was that he had uncovered one of the 
nuclear industry's dirtiest secrets. Not only was the Millstone 1 nuclear reactor 
operating outside of its design basis, so was most, if not all of the nuclear industry! 

In May 1996, the NRC reported on the extent to which problems encountered at 
Millstone Unit 1 existed at other nuclear power plants. The NRC staff detennined that 
fifteen nuclear reactors at nine sites needed to either modify their license or their plant 
practices to ensure that their refueling practices were in compliance with their design 
basis. Similar to Millstone Unit 1, a number of other reactors had previously perfonned 
full core offloads in violation of their design basis, as shown in Table vrr 40 

TABLE VII 
PAST OFFLOADS IN VIOLATION OF THE DESIGN BASIS 

REACTOR OWNER STATE 
Cooper Nebraska Public Power NE 
McGuire 1 & 2 Duke Power Company NC 
Millstone 1 Northeast Nuclear Energy Co. CT 
North Anna 1 & 2 Virginia Electric & Power Co. VA 
Oconee 1,2 & 3 Duke Power Company SC 
South Texas I & :2 Houston Lighting & Power TX 
Summer South Carolina Electric & Gas Co. SC 
Turkey Point 3 & 4 Florida Power & Light Co. FL 
Vogtle 1 Southern Nuclear Operating Co. GA 

In addition, the NRC found that eighteen reactors had failed to update their final 
safety analysis reports, as shown in Table Vill. The utilities that owned these reactors 
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were therfore making safety decisions based upon incomplete and incorrect infonnation 
about the design of the nuclear reactor. 41 

TABLE VIII
 
REACTORS THAT FAILED TO UPDATE THEIR FSAR
 

REACTOR OWNER STATE 
Browns Ferry 1, 2 & 3 Tennessee Valley Authority AL 
Crystal Ri ver Florida Power Corp. FL 
Fermi 2 Detroit Edison Co. M! 
Kewaunee Wisconsin Public Service WI 
LaSalle 1 & 2 Commonwealth Edison Co. IL 
Millstone 1, 2 & 3 Northeast Nuclear Energy Co. CT 
Salem 1 & 2 Public Service Electric & Gas NJ 
Sequoyah 1 & 2 Tennessee Valley Authority TN 
Vennont Yankee VT Yankee Nuclear Power Corp. VT 
Zion 1 & 2 Commonwealth Edison Co. IL 

NRC SENDS LETTERS TO EVERY NUCLEAR CEO 

In October 1996, the NRC sent letters to every utility requiring that they provide 
infonnation to the NRC concerning the adequacy and availability of design bases 
information. The Commission not only required that the utility chief executive officers 
provide this infonnation, but that they swear to it. Under oath or affinnation, the utility 
CEO's were to provide: 

Infonnation documenting current practices for concluding that the plant is 
consistent with its design and processes for identification of problems and 
implementation of cOITective actions.~2 

The CEOs were to Inform the NRC as to whether they had undertaken any 
programs to review the accuracy and completeness of their reactors' design basis. If so, 
they had to descnbe how these programs would ensure that their reactors had accurate 
information, were using it and that this infonnation was being kept up-to-date. If the 
CEOs had not instituted a design basis program they had to provide the NRC with some 
rationale.~3 

The NRC's demand for information was almost unprecedented, raising the hopes 
of whistleblowers and other safety advocates that the RC was finally going to take 
action to recti fy design basis problems that had festered for decades. However, rather than 
holding nuclear utilities accountable for failing to adequately maintain their design basis 
the NRC decided to ex.ercise its discretion not to enforce its own regulations. 



AMNESTY IRRATIONAL 

Even before NRC had documented the full ex.tent of the design basis problems at 
nuclear reactors throughout the country, the Commission decided that the nuclear industry 
would not be held accountable. On October 18,1996, NRC revised its enforcement policy 
to establish an amnesty program for those nuclear reactors that were not in compliance 
with their design and as a result had operated their reactors in violation of NRC safety 
regulations. 

This amnesty program states that the NRC may refrain from imposing a fine upon 
the utility so long as the violation is documented: the utility has described what action it 
will take to correct the situation and that it meets all of the following criteria: 

~	 The violation was identified by the licensee as a result of its voluntary 
initiative; 

~	 It was or will be corrected within a reasonable time following 
identification and; 

>- The violation was not likely to be identified by routine licensee efforts 
such as normal surveillance or quality assurance (QA) activities:~4 

Additionally, the NRC may choose not to issue a violation if the staff believes that 
the issue is not linked to the present performance of the nuclear reactor. For instance, 
NRC will not take enforcement action for violations that are over 3 years old or 
violations that occurred during plant construction unless the nuclear utility should have 
identified the violation earlier. 

The NRC's amnesty program applies not only to violatIons of a reactors design 
basis but also to the underlying root cause: the licensee's failure to adequately maintain 
and up-date its final safety analysis report. NRC's amnesty program runs until March 30. 
:WOO for items having high safety-significance and until March 30. 200 I for other 

. 45
equIpment 

The NRC has severely circumscribed its ability to take enforcement action against 
nuclear reactor licensees that have design basis violations. However. the ex.tent to which 
even the NRC will ignore violations of its own regulations has a limit and its amnesty 
program does not mean total immunity. The NRC has Indicated that It will not employ 
thiS amnesty program and may issue violations and fines if: 

~	 The NRC identifies the violation. unless it was likely in the staffs view that 
the licensee would have identified the violation in light of the defined scope, 
thoroughness. and schedule of the licensee's initiative; 
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>	 The licensee identifies the violation as a result of an event or surveillance or 
other required testing where required corrective action Identifies the FSAR 
Issue; 

>	 The licensee identifies the violation but had prior opportunities to do so and 
fai led to correct it earlier; 

>	 There is willfulness associated with the violation; 

>	 The licensee fails to make a report required by the identification of the 
departure from the FSAR; or 

>	 The licensee either fails to take comprehensive corrective action or fails to 

appropriately expand the corrective action program. 46 

The NRC claims that, "this exercise of discretion is to place a premium on 
licensees initiating efforts to identify and correct subtle violations that are not likely to be 
Identified by routine efforts before degraded safety systems are called upon to work."-II 

However, the NRC has no reason to expect that the current voluntary nuclear industry 
effort will be any more successful at addressing significant design basis issues than any of 
the other myriad programs, notices, and ineffectual policies NRC has already employed. 

Additionally, the NRC cannot reasonably expect nuclear reactor licensees to self
identify design basis issues that would threaten the continued operation of the nuclear 
reactor. The design basis issues that resulted In the permanent shutdowns at Haddam 
Neck, Maine Yankee and Millstone Unit 1 were not identified by the nuclear reactor 
owner but by an accident and whistleblowers who were paid for their honesty by being 
dn yen from the nuclear Industry. 

The NRC's amnesty program might make more sense if the regulator could make 
the case that it was unaware of the deSign basis problems. It can not. Both the NRC and 
the nuclear industry have been aware of the fact that design basis problems have 
undermined safety at nuclear reactors for years, if not for decades. 

Despite the breadth of NRC's amnesty program, the NRC has taken escalated 
enforcement (a violation and fine) action against a few nuclear power plants including: 
Cook, Palo Verde, Perrv, RIver Bend, Robinson, Three Mile Island and Vermont

-18
Yankee.	 

J 
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WAS HADDAM NECK EVER SAFE? 

After being forced to acknowledge the problems at Millstone I, the NRC 
expanded its investigations to see whether similar problems existed at other reactors 
operated by Northeast Utilities. The subsequent investigations found that Haddam 
Neck's emergency core cooling system (ECCS) would have been unable to perform its 
function of coolIng the reactor core in the event of an accident. In other words, if Haddam 
Neck had experienced a loss of coolant accident, the reactor's safety systems would not 
have been up to the task and the nuclear reactor would likely have had a meltdown. What 
is equally disturbing is the fact that this problem existed since the plant was licensed. For 
28 years, Northeast Utilities operated a nuclear reactor with an ECCS that would not have 
cooled the reactor core in the event of an accident. Subsequent NRC inspections revealed 
that: 

Inspectors also found that safety margins were reduced, and in some cases 
technical specifications were violated a result of poor engineering. For 
example, too small pipes leading from the containment sump system to the 
residual heat removal pump left insufficient suction to support pump 
operation without relying on containment building backpressure. This 
violation is significant because it could have caused a failure of the 
system needed to keep the reactor core cool in the event of an 

"d t 49acc. en. 

On July 22, 1996, operators had to shut down the reactor due to questions 
regarding the operability of safety systems. On December 4, 1996, NU announced its 
decision to permanently shut down Haddam Neck. The NRC finally got around to writing 
a violation against NU for the ECCS problems at Haddam Neck six months after the 
reactor had permanently shut down. On May 12, 1997, The Nuclear Regulatory 
Commission staff proposed a $650,000 fine against Northeast UtIlities for more than 70 
alleged violations at Haddam Neck. Yet even after the reactor had permanently shut 
down, NRC attempted to down play the seventy of the issues revealed at Haddam Neck 
and continued to play the role of nuclear industry apologist. NRC's press release 
announcing the proposed fine of NU stated that: 

While none of these matters immediately threatened public safety, NRC 
Region I AdmInistrator Hubert 1. Miller wrote In a letter to Northeast 
Utilities that the violations and underlying causes demonstrated 
"significant departures from the defense-in-depth principles upon which 
nuclear power plants are designed. built and qperated. and upon which the 
NRC relies to ensure nuclear power plant operation does not Jeopardize 
public health and safety."so 

The only reason the NRC can claim that the problems at Haddam Neck 
did not "immediately threaten public safety" was because the reactor had not operated In 
over nine months. 
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MILLSTONE & MAINE YANKEE LESSONS LEARNED? 

As a result of problems that came to light at the Millstone and Maine Yankee 
nuclear power plants in 1996, NRC became concerned that other nuclear reactors may 
have had design basis issues that compromised safety. The agency formed three NRC-led 
teams of contract engineers to perform design basis inspections of risk-significant safety 
systems. These inspections were supposed to determine three things: 

~ Would the selected safety systems have performed their function? 
~ Had the licensees adhered to their design and licensing bases? and 
~ Did the "as-built" safety system operate as described the final safety analysis 

report?51 

As of May 1998,16 inspections have been completed at the following nuclear plants: 

Arkansas Nuclear I Palisades 
Cook 1 & 2 Perry 1 
Cooper Robinson :2 
Davis-Besse St. Lucie I & :2 
Diablo Canyon Three Mile Island 
Farley I & 2 Vermont Yankee 
Ginna Washington Nuclear 2 
Indian Point :2 Wolf Creek 

52 

These inspections revealed that like Millstone. other nuclear plants had: 

(1)	 failed to appropriately maIntain or adhere to plant design bases, 
(2) failed to appropriately maintain or adhere to the plant licensing basis. 
(3)	 rai led to comply with the terms and conditions of licenses and NRC 

regulations. and 
(4) failed to assure that Updated Final Safety Analysis Reports (UFSAR) retlect 

the actual conditIon of facilIties, 5~ 

Although these inspections turned up signi ficant problems. the efficacy of NRC's 
inspections must be questioned. NRC did not inspect the "as found" conditions of the 
nuclear reactors. The NRC warned the utilities which systems would be inspected and 
the utilities worked the systems prior to NRC inspection. The NRC acknowledged that: 
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We tell the plant which system we're looking at. And what happened is 
-- give you an example --at St. Lucie we have two contractors: Stone & 
Webster, Sargent Lundy. We were going in with Sargent Lundy. They 
went and hired Stone & Webster at St. Lucie to look at the systems we had 
picked to look at before we got there. And we're seeing extensive efforts 
on the part of the Utilities looking at the systems before we show up, 
because they want credit to have it self-identified and self-fixed. 54 

In light of the fact that NRC told the utilities which reactor systems they would 
inspect and that the utilities preconditioned these system prior to NRC's inspection, it's a 
wonder that the NRC found anything at all. Despite NRC's attempts to limit their 
findings and to put these design basis inspections in a positi ve light, the NRC was forced 
to admit that: 

the industry's voluntary efforts to improve and maintain design bases 
infonnation for their plants ... have not been effective in all cases. The 
extent of the licensees' failures is of concern because of the potential 
impact on public health and safety if safety-related systems do not perfonn 
properly.55 

To her credit, Chainnan Jackson asked the pertinent follow up question during the 
NRC briefing on the Millstone and Maine Yankee Lessons Learned: 

Let me ask you this kind of a bomb question. You know, given that, in a 
certai n sense, we got to where we are because we thought there were 
voluntary things that were being done by the industry relative to design 
basis, one could argue this is a deja vu kind of a set of statements. What 
comfort do we take that this would be any different from what got us to 
where we are in the fIrst place, you know, always keeping the focus on 
what is most risk-significant? But if you don't have the basis here in the 
first place. you can't parse It to talk about what has a risk or safety 
feature. 5b 

The Chalnnan's question IS instructive. Why should we believe that the CUlTent 
voluntary nuclear Industry InItiative to Improve the design basis of nuclear reactors will 
be any more successful than the prevIous voluntary nuclear industry attempts to address 
this problem? Time after time, the NRC has been forced to acknowledge that nuclear 
reactors have operated "outside design baSIS" and that safety margins were compromised 
if not eliminated. Yet the Commission has continually acquiesced to industry pressure 
and for decades has fai led to adequately address the design basis problem at nuclear 
reactors throughout the UnIted States. 
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NRC FINALLY ADDRESSES GALATIS' 1995 PETITION
 

On July 27, 1999, the NRC finally completed its review of George Galatis' 
petition to hold Millstone unit 1 to tenns of its operating license. Four years after the 
petition was filed, three years after every nuclear reactor in the state of Connecticut was 
shut down, two years after Galatis was harassed and intimidated into leaving the nuclear 
industry and one year after Millstone Unit 1 pennanently ceased splitting atoms, the NRC 
finally answered the petition that brought the entire Millstone debacle into the light of 
day. 

While the NRC addressed the issue of full core offJoads in December of 1996, 
"the NRC indicated that it was still considering the petitioners' assertions that Unit 1 was 
operated in violation of its license and that (Northeast Utilities) had given material false 
statements to the NRC in a license amendment submittal." 57 

When the NRC finally completed its investigation of the Galatis petition, the 
agency issued a violation and concluded that Millstone had: 

knowingly, willingly, and nagranUy operated Millstone Unit 1 in 
violation of its license, and that (Northeast Utilities) had provided the 
NRC with a material false statement. The NRC staff detennined that a 
fine was not necessary because (Northeast Utilities) had previously 
addressed the basic cause of this issue in response to the NRC's 
enforcement action in December 1997 when (Northeast Utilities) was 
assessed a $2.1 million fine. With the May 25, 1999, violation, the NRC 
staff conc luded that, in effect, the petitioners' request for enforcement 
action was granted. 58 

After the pennanent shutdowns of Haddam Neck, Maine Yankee and Millstone 
UnIt 1, the NRC finally got around to acknowledging what everyone in the nuclear 
Industry and the concemed public already knew: that Northeast Utilities had knowingly, 
willIngly. and flagrantly operated Millstone Unit 1 in violation of its license. 
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v. CONCLUSIONS
 

The U.S. Nuclear Regulatory CommIssion has long been aware of the fact that
 
nuclear utilities have failed to maintain the design basis documentation in their final
 
safety analysis reports and as a consequence have operated their reactors in violation of
 
the terms of their licenses. Absert compliance with the design bases, neither the NRC
 
nor the utility can determine whether operation of the reactor poses an undue risk to the
 
public health and safety. However, due to the potential financial impact on the nuclear
 
industry, the NRC has obfuscated and delayed taking action for decades.
 

Even before NRC had documented the extent of the design basis problems in the 
nuclear industry, the regulator decided that the nuclear reactor licensees would not be 
held accountable for violating NRC regulations. The NRC has re-written its enforcement 
policy to create an amnesty program that will last until March 30, 2001. 

The NRC's amnesty program has severely circumscribed its ability to take 
enforcement action against nuclear utilities that have design basis violations. This 
amnesty means that the NRC will only hold utilities accountable for the most egregious 
violations of NRC regulations. 

Design basis issues have already contributed to the closure of three nuclear 
reactors: Haddam Neck, Maine Yankee and Millstone Unit 1. However, in each case, the 
NRC was forced to regulate only due to the actions of whistleblowers and citizens 
petitions. 

The design basis issues that resulted in the shutdown of Haddam Neck and Maine 
Yankee were not identified by the utility. These problems only came to light when driven 
by events or NRC inspections. The NRC can not reasonably expect the utility to identIfy 
design baSIS problems that would Jeopardize future operation of the reactor. 

The NRC design inspections turned up significant safety problems, however, the 
efficacy of these inspections must be questioned. NRC did not inspect the "as found" 
conditions of the nuclear reactors. The NRC warned the utilities which systems would be 
inspected and the uti lities worked the systems prior to NRC inspection. 

Design basis problems have reduced safety margins at nuclear reactors across the 
United States; in some cases safety margins have been significantly reduced if not 
eliminated. However, every time the NRC has moved to address the problem the nuclear 
industry lobby has intervened to block any meaningful attempt to address inadequaCies In 

the design basis of nuclear reactors. 

The NRC's amnesty program is an irrational move by an ineffective regulator and will 
not address the significant design baSIS issues that still exist at nuclear reactors across the 
United States. 
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APPENDIX: A 

"OUTSIDE DESIGN BASIS" BY NUCLEAR REACTOR 

Reactor . I 
vERMONT YANKEE 
PILGRIM 
THREE MILE 
COOK 
COOK 
POINT BEACH 
POINT BEACH 
MILLSTONE 
OYSTER CREEK 
MILLSTONE 
PRAIRIE ISLAND 
CATAWBA 
DIABLO CANYON 
NINE MILE POINT 
HADDAM NECK 
PRAIRIE ISLAND 
OCONEE 
DIABLO CANYON 
OCONEE 
CATAWBA 
DAVIS-BESSE 
NINE MILE POINT 
OCONEE 
PALISADES 
INDIAN POINT 
INDIAN POINT 
FT CALHOUN 
LIMERICK 
WATERFORD 
BEAVER VALLEY 
COMANCHE PEAK 
MONTICELLO 
SEABROOK 
LIMERICK 
SAINT LUCIE 
SAN ONOFRE 
SAN ONOFRE 
BRAIDWOOD 
BYRON 
COOPER 

Unitt I . .'.. Owner· lID] Events I
 
1 VT Yankee Nuclear Power Corp. VT 42
 
1 Boston Edison Co. MA 27
 
1 GPU Nuclear Corp. PA 26
 
2 Indiana/MichiQan Power Co. MI 22
 
1 Indiana/MichiQan Power Co. MI 18
 
1 Wisconsin Electric Power Co. WI 18
 
2 Wisconsin Electric Power Co. WI 18
 
1 Northeast Nuclear EnerQY Co. CT 16
 
1 GPU Nuclear Corp. NJ 16
 
3 Northeast Nuclear Enerqy Co. CT 16
 
1 Northern States Power Co. M 14
 
2 Duke Power Co. SC 14
 
2 Pacific Gas & Electric Co. CA 14
 
2 NiaQara Mohawk Power Corp. NY 14
 
1 Northeast Nuclear EnerQY Co. CT 13
 
2 Northern States Power Co. M 13
 
3 Duke Power Co. SC 12
 
1 Pacific Gas & Electric Co. CA 11
 
2 Duke Power Co. SC 11
 
1 Duke Power Co. SC 10
 
1 Toledo Edison Co. OH 10
 
1 Niaqara Mohawk Power Corp. NY 10
 
1 Duke Power Co. SC 10
 
1 Consumers Power Co. MI 10
 
3 New York Power Authority NY 10
 
2 Consolidated Edison Co. NY 9
 
1 Omaha Public Power District NE 8
 
1 Philadelphia Electric Co. PA 8
 
3 EnterQY Operations, Inc. LA 7
 
1 Duquesne Liqht Co. PA 6
 
1 Texas Utilities Electric Co. TX 6
 
1 Northern States Power Co. M 6
 
1 North Atlantic EnerQY Service NH 6
 
2 Philadelphia Electric Co. PA 6
 
2 Florida Power & LiQht Co. FL 6
 
2 Southern California Edison Co. CA 6
 
3 Southern California Edison Co. CA 6
 
1 Commonwealth Edison Co. IL 5
 
1 Commonwealth Edison Co. IL 5
 
1 Nebraska Public Power District NE 5
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5 

5 

HARRIS 1 Carolina Power & Light Co. NC 
SAINT LUCIE 1 Florida Power & Light Co. FL 
SOUTH TEXAS 1 Houston Li~htin~ & Power Co. TX 
COMANCHE PEAK 2 Texas Utilities Electric Co. TX 

5
5
 

WOLF CREEK 
BROWNS FERRY 
BYRON 
DRESDEN 
MCGUIRE 
SOUTH TEXAS 
BROWNS FERRY 

1 Wolf Creek Nuclear Operatin~ KS 
2 Tennessee Valley Authority AL 
2 Commonwealth Edison Co. IL 
2 Commonwealth Edison Co. IL 
2 Duke Power Co. NC 
2 H()u~tqrJ. ~Lqbtil'1~~ power Co. TX 
3 Tennessee Valley Authority AL 

DRESDEN
 
BIG ROCK POINT 
CLINTON 
FARLEY 
FITZPATRICK 
HOPE CREEK 
MCGUIRE 
ROBINSON 
SUMMER 
SUSQUEHANNA 
VOGTLE 
BEAVER VALLEY 
FARLEY 
MILLSTONE 
PEACH BOTTOM 
SALEM 
CRYSTAL RIVER 
TURKEY POINT 
ZION 
ZION 
BROWNS FERRY 
GINNA 
KEWAUNEE 
MAINE YANKEE 
PERRY 
QUAD CITIES 
SALEM 
SURRY 
ARKANSAS 
BRUNSWICK 
QUAD CITIES 
SURRY 
SUSQUEHANNA 
VOGTLE 

3 Commonwealth Edison Co. . . 

1 Consumers Power Co. MI 
1 Illinois Power Co. IL 
1 Southern Nuclear Operatin~ Co. AL 

-

1 Power Authority of the State of NY 
1 Public Service Electric & Gas NJ 
1 Duke Power Co. NC 
1 Carolina Power & Li~ht Co. SC . 
1 South Carolina Electric & Gas SC 
1 Pennsylvania Power & Li~ht Co. PA 
1 Southern Nuclear Operatin~ Co. GA 
2 Duquesne Li~ht Co. PA 
2 Southern Nuclear Operatinq Co. AL 
2 Northeast Nuclear Ener~y Co. CT 
2 PECO Ener~y Co. PA 
2 Public Service Electric & Gas NJ 
3 Florida Power Corp. FL 
3 Florida Power & Li~ht Co. FL 
2 Commonwealth Edison Co. IL 
1 Commonwealth Edison Co. IL 
1 Tennessee Valley Authority AL 
1 Rochester Gas & Electric Corp. NY 
1 Wisconsin Public Service Corp. WI 
1 Maine Yankee Atomic Power ME 
1 Cleveland Electric Illuminatinq OH 
1 Commonwealth Edison Co. IL 
1 Public Service Electric & Gas NJ 
1 Vir~inia Electric & Power Co. VA 
2 Enter~y Operations, Inc. AR 
2 Carolina Power & Li~ht Co. NC 
2 Commonwealth Edison Co. IL 
2 Vir~inia Electric & Power Co. VA 
2 Pennsylvania Power & Li~ht Co. PA 
2 Southern Nuclear Operatin~ Co. GA 
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IL
 

4
4
4
4
4 
4
4
4
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2 
2
2
2 
2
2
2
2
2 
2 
2 
2
2
2
 



BRUNSWICK 
CALLAWAY 
CALVERT CLI FFS 
DUANE ARNOLD 
GRAND GULF 
HATCH 
NORTH ANNA 
PALO VERDE 
PEACH BOTTOM 
SEQUOYAH 
BRAIDWOOD 
CALVERT CLIFFS .. 

NORTH ANNA 
PALO VERDE 
ROBINSON 
SEQUOYAH 
PEACH BOTTOM 

1 Carolina Power & Liqht Co. NC 
1 Union Electric Co. M 
1 Baltimore Gas & Electric Co. M 
••• __ • - - •• ' 0 •••• _. 

1 IES Utilities, Inc, IA 
1. Enterqy Operations, Inc. MS 
1 Southern Nuclear Operatinq Co. GA 
1 Virqinia Electric & Power Co. VA 
1 Arizona Public SeNice Co. AZ 
1 PECO En.e_rqyCo. PA 
1~ennes~~_~_Y_~Jley Authority TN . 
2 Commonwealth Edison Co. .._ .... . IL 
2 Baltimore Gas & Electric Co. ".... ....... M 
2 Virqinia Electric & Power Co. VA 
2 Arizona Public SeNice Co. AZ 
2 Carolina Power & Liqht Co. SC 
2 Tennessee Valley Authority TN 
3 PECO Enerqy Co. PA 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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