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AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically access
NUREG-series publications and other NRC records at
NRC's Public Electronic Reading Room at
http://www.nrc.gov/reading-rm.html.

Publicly released records include, to name a few,
NUREG-series publications; Federal Register notices;
applicant, licensee, and vendor documents and
correspondence; NRC correspondence and intemal
memoranda; bulletins and information notices;
inspection and investigative reports; licensee event
reports; and Commission papers and their attachments.

NRC publications in the NUREG series, NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1. The Superintendent of Documents

U.S. Government Printing Office

Mail Stop SSOP

Washington, DC 20402-0001

Internet: bookstore.gpo.gov

Telephone: 202-512-1800

Fax: 202-512-2250
2. The National Technical Information Service

Springfield, VA 22161-0002

www.ntis.gov

1-800-553-6847 or, locally, 703-605-6000

A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:
Address: Office of the Chief Information Officer,
Reproduction and Distribution
Services Section
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: DISTRIBUTION@nrc.gov
Facsimile: 301-415-2289

Some publications In the NUREG series that are
posted at NRC's Web site address
http:/iwww.nrc.qov/reading-rm/doc-collections/nuregs
are updated periodically and may differ from the last
printed version. Although references to material found
on a Web site bear the date the material was accessed,
the material available on the date cited may
subsequently be removed from the site.

Non-NRC Reference Material

Documents available from public and special technical
libraries include all open literature items, such as
books, journal articles, and transactions, Federal
Register notices, Federal and State legislation, and
congressional reports. Such documents as theses,
dissertations, foreign reports and translations, and
non-NRC conference proceedings may be purchased
from their sponsoring organization.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory process are
maintained at—

The NRC Technical Library

Two White Flint North

11545 Rockville Pike

Rockville, MD 20852-2738

These standards are available in the library for
reference use by the public. Codes and standards are
usually copyrighted and may be purchased from the
originating organization or, if they are American
National Standards, from—

American National Standards Institute

11 West 42™ Street

New York, NY 10036-8002

www.ansi.org

212-642-4900

Legally binding regulatory requirements are stated
only in laws; NRC regulations; licenses, including
technical specifications; or orders, not in
NUREG-series publications. The views expressed
in contractor-prepared publications in this series are
not necessarily those of the NRC.

The NUREG series comprises (1) technical and
administrative reports and books prepared by the
staff (NUREG-XXXX) or agency contractors
(NUREG/CR-XXXX), (2) proceedings of
conferences (NUREG/CP-XXXX), (3) reports
resulting from international agreements
{(NUREG/IA-XXXX), (4) brochures
(NUREG/BR-XXXX), and (5) compilations of legal
decisions and orders of the Commission and Atomic
and Safety Licensing Boards and of Directors’
decisions under Section 2.206 of NRC's regulations
(NUREG-0750).




€0/0€/90

6¢

£€60-934HNN

TABLE Il

~ LISTING OF ALL TMI ACTION PLAN ITEMS, TASK ACTION PLAN ITEMS,
NEW GENERIC ISSUES, HUMAN FACTORS ISSUES, AND CHERNOBYL ISSUES

This table contains the priority designations for all issues listed in this report. For those issues found to be covered in other issues described in this document, the appropriate notations
have been mada in the Safety Priority Ranking column, e.g., |.A.2.2 in the Safety Priority Ranking column means that Item 1.A.2.6(3) is covered in Item 1.A.2.2. For those issues found
to be covered in programs not described in this document, the notation (S) was made in the Safety Priority Ranking column. For resolved issues that have resulted in new requirements
for operating plants, the appropriate muitiplant ficensing action number is listed. The licensing action numbering system bears no relationship to the numbering systems used for
identifying the priontized issues. An explanation of the classification and status of the issues is provided in the legend below.

-

Legend
NOTES: .  1- Possnble Resolutlon Identmed for Evaluation e

2 - Resolution Available (Documented in NUREG, NRC Memorandum, SER, or equivalent)

3 - Resolution Resulted in either: (a) The Establishment of New Regulatory Requirements (By Rule, SRP Change or equivalent) .

or (b) No New Requirements
4 - Issue to be Prioritized in the Future
~ 5-lssue thatis not a Generic Safety Issue but should be Assigned Resources for Completion

HIGH - High Safety Priority
MEDIUM - Medium Safety Priority
Low - Low Safety Priority
DROP - Issue Dropped as a Generic Issue
El - Environmental Issue
t . - Resolved TMI Action Plan Item with Implementation of Resolution Mandated by NUREG-0737
Ll - Licensing Issue
MPA ~ = Multiplant Action
NA - Not Applicable
RI - Regulatory Impact Issue
S - Issue Covered in an NRC Program Outside the Scope of This Document
vUs! - Unresolved Safety Issue
Continue - As defined in NRC Management Directive 6.4

/g UOISiAsY
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Table Il (Continued)

Action Lead Office/ Safety Latest
Plan litem/ Priority Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Rev. Date No.
TMI ACTION PLAN ITEMS
LA OPERATING PERSONNEL
LA Operating Personnel and Staffing
LA.1.1 Shift Technical Advisor - NRR/DHFS/LQB | 3 12/31/97 F-01
lLA.1.2 " Shift Supervisor Administrative Duties - NRR/DHFS/LQB i 3 12/31/97
1LA1.3 Shift Manning - NRR/DHFS/LQB i 3 12/31/97 F-02
LLA.1.4 Long-Term Upgrading Colmar RES/DFO/HFBR NOTE 3(a) 3 12/31/97
LA.2 Training and Qualifications of Operating Personnei
L.A.2.1 Immediate Upgrading of Operator and Senior Operator - - -
Training and Qualifications
LA.2.1(1) Qualifications - Experience - NRR/DHFS/LQB I 6 12/31/97 F-03
LLA.2.1(2) Training - NRR/DHFS/LQB I 6 12/31/97 F-03
1.A.2.1(3) Facility Certification of Competence and Fitness of - NRR/DHFS/LQB | 6 12/31/97 F-03
Applicants for Operator and Senior Operator Licenses
1LA2.2 Training and Qualifications of Operations Personnel Colmar NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
LA23 Administration of Tralning Programs - NRR/DHFS/LQB l 6 12/31/97
LA2.4 NRR Patticipation in Inspector Training Colmar NRR/DHFS/LQB LI (NOTE 3) 6 12/31/97 NA
LA25 Plant Driils Colmar NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
l.A.2.6 Long-Term Upgrading of Training and Qualifications - - -
1LA.2.6(1) Revise Regulatory Guide 1.8 Colmar NRR/DHFT/HFIB NOTE 3(a) 6 12/31/97 NA
LA.2.6(2) Staff Review of NRR 80-117 Colmar NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
1.A.2.6(3) Revise 10 CFR 85 Colmar NRR/DHFS/LQB LA22 6 12/31/97 NA
1.A.2.6(4) Operator Workshops Colmar NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
1.A.2.6(5) Develop Inspection Procedures for Training Program Colmar NRR/DHFSLQB NOTE 3(b) 6 12/31/97 NA
.A.2.6(6) Nuclear Power Fundamentals Colmar NRR/DHFS/LQB DROP 6 12/31/97 NA
LA2.7 Accreditation of Training Institutions Colmar NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
LA3 Licensing and Requalification of Operating Personnel
.A.3.1 Revise Scope of Criteria for Licensing Examinations Emiit NRR/DHFS/LQB 1 6 12/31/97
LA.3.2 Operalor Licensing Program Changes Emrit NRR/DHFS/OLB NOTE 3(b) 6 12/31/97 NA
LLA.3.3 Requirements for Operator Fitness Colmar RES/DRAO/HFSB NOTE 3(b) 6 12/31/97 NA
LA.3.4 Licensing of Additional Operations Personnel Thatcher NRR/DHFS/LQB NOTE 3(b) 6 12/31/97 NA
LA.3.5 Establish Statement of Understanding with INPO and DOE Thatcher NRR/DHFS/HFEB LI (NOTE 3) 6 12/31/97 NA
LA4 Simulator Use and Development
.A.4.1 Initial Simulator Improvement - - -
.LA.4.1(1) Short-Term Study of Training Simulators Thatcher NRR/DHFS/OLB NOTE 3(b) 6 12/31/97 NA
LA.4.1(2) Interim Changes in Training Simulators Thatcher NRR/DHFS/OLB NOTE 3(a) 6 12/31/97

C
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Table Il (Continued)

C

Action Lead Office/ Safety Latest
Plan ftem/ Priority Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Rev. Date No.
LLA4.2 Long-Term Training Simulator Upgrade - - -
1.A.4.2(1) Research on Training Simulators Colmar NRR/DHFT/HFIB NOTE 3(a) 6 12/31/97
.A.4.2(2) Upgrade Training Simulator Standards Colmar RES/DFO/HFBR NOTE 3(a) 6 12/31/97
1.A.4.2(3) Regulatory Guide on Training Simulators * * Colmar RES/DFO/HFBR NOTE 3(a) 6 12/31/97
1.A.4.2(4) Review Simulators for Conformance to Criteria Co!mar NRR/DLPQ/LOLB NOTE 3(a) 6 12/31/97
LA4.3 Feasibility Study of Procurement of NRC Tralning Colmar RES/DAE/RSRB LI (NOTE 3) 6 12/31/97 NA
: Simulator -
LA4.4 Feas:bllaty Study of NRC Engineenng Computer Colmar RES/DAE/RSRB LI (NOTE 3) 6 12/31/97 . NA
LB, SUPPORT PERSONNEL
LB.1 Manaqement for Operatlons
1.B.1.1 Organization and Management Long-Term Improvements - - -
1.8.1.1(1) Prepare Draft Criteria Colmar NRR/DHFT/HFIB NOTE 3(b) 4 12/31/97 NA
1.B.1.1(2) Prepare Commission Paper Colmar NRR/DHFT/HFIB NOTE 3(b) 4 12/31/97 NA
1.B.1.1(3) Issue Requirements for the Upgradlng of Management and Colmar NRR/DHFT/HFIB NOTE 3(b) 4 12/31/97 NA
o Technical Resources - '
1.B.1.1(4) Review Responses to Determine Acceptabihty Colmar NRR/DHFT/HFIB NOTE 3(b) 4 12/31/97 NA
1.B.1.1(5) Review Implementation of the Upgrading Activities Colmar OIE/DQASIP/ORPB NOTE 3(b) 4 12/31/97 NA
1.B.1.1(6) Prepare Revisions to Regulatory Guides 1.33 and 1.8 Co'mar NRR/DHFS/L.QB .LA.2.6(1), 75 4 12/31/97 NA
1.B.1.1(7) Issue Regulatory Guides 1.33 and 1.8 Colmar NRR/DHFS/LQB 1LA26(1),75 4 12/31/97 NA
1.B.1.2 Evaluation of Organization and Management Improvements - - -
of Near-Term Operating License Applicants
1.B.1.2(1) Prepare Draft Criteria - NRR/DHFS/LQB NOTE 3(b) 4 12/31/97 NA
1.B.1.2(2) Review Near-Term Operating License Facilities - - NRR/DHFS/LQB NOTE 3(b) 4 12/31/97 . NA
1.B.1.2(3) Include Findings in the SER for Each Near-Term - NRR/DL/ORAB NOTE 3(b) 4 12/13/97 -~ NA
Operating License Facility
1.B.1.3 Loss of Safety Function - - -
1.8.1.3(1) Require Licensees to Place Plant in Safest Shutdown Sege RES LI (NOTE 3) 4 12/31/97 NA
Cooling Following a Loss of Safety Functton Dueto’
Personnel Error . .
1.B.1.3(2) Use Existing Enfarcement Options to Accomplish Safest Sege RES LI{NOTE 3) 4 12/31/97 NA
Shutdown Cooling , . )
1.B.1.3(3) Use Non-Fiscal Approaches to Accomplish Safest Shutdown Sege RES LI (NOTE 3) 4 12/31/97 NA
Cooling i )
1B.2 Inspection of Operating Reactors
1.B.2.1 Revise OIE Inspection Program - - - .
1.B.2.1(1) Verify the Adequacy of Management and Procedural Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA

Controls and Staff Discipline

/2 uoisinay
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Table |l {Continued)

Action Lead Office/ Salety Latest

Plan Item/ Priority Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Rev. Date No.

1.B.2.1(2) Verify that Systems Required to Be Operable Are Properly Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA
Aligned

1.B.2.1(3) Follow-up on Completed Maintenance Work Orders to Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA
Assure Proper Testing and Retum to Service

1.B.2.1(4) Observe Surveillance Tests to Determine Whether Test Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA

- Instruments Are Properly Calibrated

1.B.2.1(5) Verify that Licensees Are Complying with Technical Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA
Specifications

1.B.2.1(6) Observe Routine Maintenance Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA

1.B.2.1(7) Inspect Terminal Boards, Panels, and Instrument Racks Sege OIE/DQASIP/RCPB LI (NOTE 3) 1 12/31/97 NA
for Unauthorized Jumpers and Bypasses

1.B.2.2 Resident Inspector at Operating Reactors Sege OIE/DQASIP/ORPB LI (NOTE 3) 1 12/31/97 NA

1.B.2.3 Regional Evaluations Sege OIE/DQASIP/ORPB LI (NOTE 3) 1 12/31/97 NA

1.B.24 Overview of Licensee Performance Sege OIE/DQASIP/ORPB LI (NOTE 3) 1 12/31/97 NA

IL.C OPERATING PROCEDURES

1.C.A Short-Term Accident Analysis and Procedures Revision - - -

LC.1(1) Small Break LOCAs - NRR | 4 12/31/97

L.C.1(2) Inadequate Core Cooling - NRR ! 4 12/31/97 F-04

1.C.1(3) Transients and Accidents - NRR | 4 12/31/97 F-05

1.C.1(4) Confirmatory Analyses of Selected Transients Riggs NRR/DSVRSB NOTE 3(b) 4 12/31/97 NA

1.C.2 Shift and Relief Tumover Procedures - NRR I 4 12/31/97

.C.3 Shift Supervisor Responsibilities - NRR | 4 12/31/97

1.C.4 Control Room Access - NRR | 4 12/31/97

1.C.5 Procedures for Feedback of Operaling Experience to - NRRA/DL | 4 12/31/97 F-06
Plant Staff

1.C.6 Procedures for Verification of Correct Performance of - NRR/DL | 4 12/31/97 F-07
Operating Activilies

1.C.7 NSSS Vendor Review of Procedures - NRR/DHFS/PSRB | 4 12/31/97

1.C.8 Pilot Monitoring of Selected Emergency Procedures for - NRR/DHFS/PSRB | 4 12/31/97
Near-Tenm Operating License Applicants

l.C.9 Long-Term Program Plan for Upgrading of Procedures Riggs NRR/DHFS/PSRB NOTE 3(b) 4 12/31/97 NA

1D CONTROL ROOM DESIGN P

<

1.D.1 Control Room Design Reviews - NRR/DL | 8 12/31/97 F-08 g-

1.D.2 Plant Safety Parameter Display Console - NRR/DL | 8 12/31/97 F-09 S

1.0.3 Safety System Status Monitoring Thatcher RES/DE/MEB NOTE 3(b) 8 12/31/97 NA N

1.D.4 Control Room Design Standard Thatcher RES/DRPS/RHFB NOTE 3(b) 8 12/31/97 NA ~

1.D.5 Improved Control Room Instrumentation Research - - -

C
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Action ) Lead Office/ Safety Latest

Plan ltem/ Priority Division/ Priority Latest Issuance MPA

Issue No. Title . - . ; Engineer Branch Ranking Rev. Date No.

1.D.5(1) Operator-Process Communication Thatcher RES/DFO/HFBR NOTE 3(b) 8 12/31/97 NA

1.D.5(2) Plant Status and Post-Accident Monitoring Thatcher RES/DFO/HFBR NOTE 3(a) 8 12/31/97

1.D.5(3) On-Line Reactor Surveillance System Thatcher RES/DE/MEB NOTE 3(b) 8 12/31/97 NA

1.D.5(4) Process Monitoring Instrumentation - Thatcher RES/DFO/ICBR NOTE 3(b) 8 12/31/97 NA

1.D.5(5) Disturbance Analysis Systems Thatcher RES/DRPS/RHFB LI (NOTE 3) 8 12/31/97 NA

1.D.6 Technology Transfer Confererice‘ ' Thatcher RES/DFO/HFBR LI (NOTE 3) 8 12/31/97 NA

Voot

LE ANALYSIS AND DISSEMINATION OF OPERATING

. EXPERIENCE .

L.EA Office for Analysus and Evaluatlon of Operational Matthews AEOD/PTB LI (NOTE 3) 3 12/31/97 NA
Data .. ...

.E.2 Program Omce Operatlonal Data Evaluation . . Matthews NRR/DL/ORAB LI (NOTE 3) 3 12/31/97 NA

LE.3 Ope;ational Safety Data Anelysus Matthews RES/DRA/RRBR LI (NOTE 3) 3 12/31/97 NA

L.LE4 Coordination of Lic'enéee. Industry, and Regulatory Matthews AEOQOD/PTB LI (NOTE 3) 3 12/31/97 NA "~
Programs - '

I.LE.5 Nuclear Plant Rellablllty Data System o o o- wme- Matthews AEOD/PTB LI (NOTE 3) 3 12/31/97 NA

1.E.6 Reporting Requirements’ a o Matthews AEOD/PTB LI (NOTE 3) 3 12/31/97 NA

LE7 Foreign Sources . ., .. Matthews P o LI (NOTE 3) 3 12/31/97 NA

L.LE.8 Human Error Rate Analysls Mat}hews, RES/DFO/HFBR LI (NOTE 3) 3 12/31/97 NA

LF QUALITY ASSURANCE

LF.1 Expand QA List - Pittman RES/DRA/ARGIB NOTE 3(b) 4 12/31/98 NA

LF.2 Develop More Detailed QA Criteria - - - : . -

LF.2(1) Assure the Independence of the Organization Performing Pittman OIE/DQASIP/QUAB Low 4 12/31/98 NA

: the Checking Function

1.F.2(2) Include QA Personnel in Review and Approval of Plant Pittman OIE/DQASIP/QUAB NOTE 3(a) 4 12/31/98 NA
Procedures . .. ‘ :

I.F.2(3) Include QA Personnel i ln Al Desngn Construction, Pittman OIE/DQASIP/QUAB NOTE 3(a) 4 12/31/98 NA
Installation, Testing, and Operation Activities

1.F.2(4) Establish Criteria for Determining QA Requirements Pittman OIE/DQASIP/QUAB LOwW 4 12/31/98 NA
for Specific Classes of Equipment . . .

I.F.2(5) Establish Qualification Requnrements for QA and QC Pittman OIE/DQASIP/QUAB Low’ 4 12/31/98 NA

- Personnel - .- - - :

L.F.2(6) Increase the Slze of Licensees QA Staff Pittman OIE/DQASIP/QUAB NOTE 3(a) 4 12/31/98 NA

LF.2(7) Clarify that the QA Program Is a Condition of the Pittman OIE/DQASIP/QUAB Low 4 12/31/98 NA
Construction Permit and Operating License - .

1.F.2(8) .- Compare NRC QA Requirements with Those of Other Pittman OIE/DQASIP/QUAB LOW 4 12/31/98 NA -

Agencies

/2 uoisiney
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Table Il (Continued)

Action Lead Office/ Safety Latest

Plan item/ Priority Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Rev. Date No.

1.F.2(9) Clarify Organizational Reporting Levels for the QA Pittman OIE/DQASIP/QUAB NOTE 3(a) 4 12/31/98 NA
Organization

L.F.2(10) Clarify Requirements for Maintenance of "As-Built® Pittman OIE/DQASIP/QUAB LOw 4 12/30/98 NA
Documentation :

LF.2(11) Define Role of QA in Dasign and Analysis Activities Pittman OIE/DQASIP/QUAB LOW 4 12/30/98 NA

LG PREOPERATIONAL AND LOW-POWER TESTING

1.G.A Training Requirements - NRR/DHFS/PSRB | 3 12/31/97

1.G.2 Scope of Test Program Vandermolen NRR/DHFS/PSRB NOTE 3(a) 3 12/31/97 NA

LA SITING

LA Siting Policy Reformulation Vandermolen NRR/DE/SAB NOTE 3(b) 2 12/31/97 NA

ILA.2 Site Evaluation of Existing Facilities Vandermolen NRR/DE/SAB V.A1 2 12/31/97 NA

1.B CONSIDERATION OF DEGRADED OR MELTED CORES

— IN SAFETY REVIEW

1.B.1 Reactor Coolant System Vents - NRR/DL | 4 12/31/97 F-10

i.8.2 Plant Shielding to Provide Access to Vital Areas and - NRR/DL ! 4 12/31/97 F-11
Protect Safety Equipment for Post-Accident Operation

i.8.3 Post-Accident Sampling - NRR/OL | 4 12/31/97 F-12

1.B.4 Training for Mitigating Core Damage - NRR/DL | 4 12/31/97 F-13

I.B.5 Research on Phenomena Associated with Core Degradation - - -
and Fuel Melting

11.B.5(1) Behavior of Severely Damaged Fue! Vandermolen RES/DSR/AEB LI (NOTE 5) 4 12/31/97 NA

11.B.5(2) Behavior of Core-Melt Vandermolen ~ RES/DSR/AEB L! (NOTE 5) 4 12/31/97 NA

11.B.5(3) Effect of Hydrogen Burning and Explosions on Vandermolen RES/DSR/AEB LI (NOTE 5) 4 12/31/97 NA
Containment Structure,

I.B.6 Risk Reduction for Operating Reactors at Sites with Pittman NRR/DST/RRAB NOTE 3(a) 4 12/31/97
High Population Densilies

.B.7 Analysis of Hydrogen Control Matthews NRR/DSI/CSB 11.B.8 4 12/31/97

I.B.8 Rulemaking Proceeding on Degraded Core Accidents Vandermolen RES/DRAO/RAMR NOTE 3(a) 4 12/31/97 o))

@

nc RELIABILITY ENGINEERING AND RISK ASSESSMENT 5
_ &

In.c.1 interim Reliability Evaluation Program Pittman RES/DRAO/RRB NOTE 3(b) 3 12/31/97 NA 3

i.c.2 Continuation of Interim Reliability Evaluation Program Pittman NRR/DST/RRAB NOTE 3(b) 3 12/31/97 NA 'f’,

II.C.3 Systems Interaction Pittman NRR/DST/GIB A-17 3 12/31/97 NA

I.C.4 Reliability Engineering Pittman RES/DRPS/RHFB NOTE 3(b) 3 12/31/97 NA

C
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Action Lead Office/ Safety Latest
Plan ltem/ _— Priority Division/ Priority Latest Issuance MPA
Issue No. Title . . . Engineer Branch Ranking Rev. Date No.
.o REACTOR COOLANT SYSTEM RELIEF AND SAFETY
VALVES
I.D.1 Testing Requirements - NRR/DL 1 3 12/31/98 F-14
1.D.2 Research on Relief and Safety Valve Test Requirements Riggs RES Low 3 12/31/98 NA
1.D.3 Relief and Safety Valve Position Indication - NRR ! 3 12/31/98
ILE SYSTEM DESIGN |
NEA Auxillary Feedwater System
IL.E.1.1 Auxillary Feedwater System Evaluation - NRR/DL | 2 12/31/97 F-15
NE.1.2 Auxiliary Feedwater System Automatic Initiation and - NRR/DL | 2 12/31/97 F-16,
Flow Indication F-17
ILE.1.3 Update Standard Review Plan and Develop Regulatory Riggs RES/DRA/RRBR NOTE 3(a) 2 12/31/97
Gunde e s ,
ILE.2 Emerqencv Core Coohnq Svslem . o
nE.2.1 Relianceon ECCS . . Riggs NRR/DSV/RSB 1LK.3(17) 3 12/31/98 NA
InE22 Research on Small Break LOCAs and Anomalous Translents Riggs RES/DAE/RSRB NOTE 3(b) 3 12/31/98 NA
IL.E2.3 Uncertainties in Performance Predictions Vandermolen NRR/DSI/RSB LOW 3 12/31/98 NA
ILE.3 Decay Heat Removal
ILE.3.1 Reliability of Power Supplies for Natural Circulation - NRR/DL ! 2 12/31/97
1LE3.2 Systems Reliability Vandermolen NRR/DST/GIB A-45 2 12/31/97 . NA
N.E3.3 Coordinated Study of Shutdown Heat Removal Requirements Vandermolen NRR/DST/GIB A-45 2 12/31/97 NA
I.E.3.4 Alternate Concepts Research Riggs RES/DAE/FBRB NOTE 3(b) 2 12/31/97 NA
1.LE.3.5 Regulatory Guide Riggs NRR/DST/GIB A-45 2 12/31/97 NA
I.E4 Contalnment Desiqn .
.EA4A Dedicated Penetrations - NRR/DL | 2 12/31/97 F-18
I.LE.4.2 Isolation Dependabihty - ) NRR/DL | 2 12/31/97 F-19
NLEA3 Integrity Check ‘ Milstead RES/DRPS/RPSI NOTE 3(b) 2 12/31/97 NA
ILE.4.4 Purging - - -
L.E.4.4(1) Issue Letter to Licensees Requesting Limited Purging Milstead NRR/DSI/CSB NOTE 3(a) 2 12/31/97
.E4.4(2) - Issue Letter to Licensees Requesting Information on Milstead NRR/DS!Y/CSB NOTE 3(a) - 2 12/31/97
. Isofation Letter ,
ILE.4.4(3) Issue Letter to Licensees on Valve Operability Mitstead NRR/DSI/CSB NOTE 3(a) 2 12/31/97
ILE.4.4(4) Evaluate Purging and Venting During Normal Operation Milstead NRR/DS!/CSB NOTE 3(b) 2 12/31/97 NA
11.E.4.4(5) Issue Modified Purging and Venting Requirement Milstead NRR/DSI/CSB NOTE 3(b) 2 12/31/97 NA
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Action Lead Office/ Safety Latest
Plan lterv Priority Division/ Priority Latest Issuance MPA
Issue No. Tille Engineer Branch Ranking Rev. Date No.
ILE.5 Design Sensitivity of B&W Reactors
ILE.5.1 Design Evaluation Thatcher NRR/DSI/RSB NOTE 3(a) 2 12/31/98
.E.5.2 B&W Reactor Transient Response Task Force Thatcher NRR/DL/ORAB NOTE 3(a) 2 12/31/98
IL.E.6 In Situ Testing of Valves
I.E.6.1 Test Adequacy Study Thatcher RES/DE/EIB NOTE 3(a) 2 12/31/98
WLE INSTRUMENTATION AND CONTROLS
ILF.1 Additional Accident Monitoring Instrumentation - NRR/DL | 3 12/31/98 F-20,
F-21,
F-22,
F-23,
F-24,
F-25
ILF.2 Identification of and Recavery from Conditions - NRR/DL | 3 12/31/98 F-26
Leading to Inadequate Core Cooling
I.LF.3 Instruments for Monitoring Accident Conditions Vandermolen RES/DFO/ICBR NOTE 3(a) 3 12/31/98
ILF.4 Study of Control and Protective Action Design Thatcher NRR/DSIICSB DROP 3 12/31/98 NA
Requirements
ILF.5 Classification of Instrumentation, Control, and Thatcher RES/OE LI (NOTE 3) 3 12/31/98 NA
Electrical Equipment
.G ELECTRICAL POWER
I.G.1 Power Supplies for Pressurizer Relief Valves, Block - NRR | 1 12/31/98 NA
Valves, and Level Indicators
ILH TMI-2 CLEANUP AND EXAMINATION
ILHA Maintain Safety of TMI-2 and Minimize Environmental Matthews NRR/TMIPO NOTE 3(b) 3 12/31/98 NA
Impact
ILH.2 Obtain Technical Data on the Conditions Inside the Milstead RES/DRAA/AEB NOTE 3(b) 3 12/31/98 NA
TMI-2 Containment Structure
IL.H.3 Evaluate and Feed Back Information Obtained from TMI Milstead NRR/TMIPO ILH.2 3 12/31/98 NA
.H.4 Determine Impact of TMI on Socioeconomic and Real Milstead RES/DHSWM/SEBR LI (NOTE 3) 3 12/31/98 NA
Property Values
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Action Lead Office/ Safety Latest
Plan ltem/ Priority Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Rev. Date No.
nd GENERAL IMPLICATIONS OF TMI FOR DESIGN AND
CONSTRUCTION ACTIVITIES
nJ.1 Vendor Inspection Program
HJt.1 Establish a Priority System for Conducting Vendor Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 NA
Inspections ‘
nJ.1.2 Modify Existing Vendor Inspection Program Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 NA
1.J.1.3 -Increase Regulatory Control Over Present Non-Licensees Riani OIE/DQASIP LI {NOTE 3) 1 12/31/98 NA
nJ.1.4 Assign Resident Inspectors to Reactor Vendors and Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 -NA
o Architect-Engineers ) ‘
4.2 -Constructlon lnsgection Program
1.J.2.1 Reorient Construction Inspection Program Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 NA
IJ.2.2 ‘Increase Emphasis on Independent Measurement in Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 NA
. i Construction Inspection Program " - T o
11.J.2.3 Assign Resident Inspectors to All Constmctron Srtes Riani OIE/DQASIP LI (NOTE 3) 1 12/31/98 NA
4.3 . Management for Design and Construction ,
‘NJ.3.1- Organization and Stattmg to Oversee Design and Pittman NRR/DHFS/LQB 1.B.1.1 1 12/31/98 NA
Construction’
nJ.3.2 tssue Regulatory Gunde Pittman NRR/DHFS/LQB 1.B.1.1 1 12/31/98 NA
nJ.4 Revise Def'ctencv Reportina Requirements : '
11.J.4.1 Revrse Defrcrency Reporting Requirements Riani AEOD/DSP/ROAB NOTE 3(a) 3 12/31/98 NA
LK ‘MEASURES TO MITIGATE SMALL—BREAK LOSS-OF-
COOLANT ACCIDENTS AND LOSS-OF-FEEDWATER
ACCIDENTS
KA JE Bullétins: - - -
LK.A(1) Review TMI-2 PNs and Detailed Chronology of the Emrit NRR NOTE 3(a) 12/31/84 -
TMI-2 Accident "
IL.K.1(2) Review Transients Similar to TM!-2 That Have Emiit NRR NOTE 3(a) 12/31/84 - .
Occurred at Other Facilities and NRC Evaluation
of Davis-Besse Event ' : g;"
K. 1(3) Review Operating Procedures for Recognizing, Emrit NRR NOTE 3(a) 12/31/84 - 3
: Preventing, and Mitigating Void Formation in 5
Transients and Accidents , , 3
0.K.1(4) . Review Operating Procedures and Training Emrit NRR NOTE 3(a) 12/31/84 - N
Instructions A
L.K.1(5) Safety-Related Valve Position Description Emrit NRR NOTE 3(a) 12/31/84 -
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LK. 1(6) Review Containment Isolation Initiation Dasign Emuiit NRR NOTE 3(a) 12/31/84 -
and Procedures

LK. 1(7) Implement Positive Position Controls on Valves Emrit NRR NOTE 3(a) 12/31/84 -
That Could Compromise or Defeat AFW Fiow

ILK.1(8) Implement Procedures That Assure Two Independent Emiit NRR NOTE 3(a) 12/31/84 -
100% AFW Flow Paths

ILK.1(9) Review Procedures to Assure That Radioactive Emiit NRR NOTE 3(a) 12/31/84 -
Liquids and Gases Are Not Transferred out of
Containment Inadvertently

ILK.1(10 Review and Madify Procedures for Removing Safety- Emrit NRR NOTE 3(a) 12/31/84 -
Related Systems from Service

ILK.1(11) Make All Operating and Maintenance Personnel Emuit NRR NOTE 3(a) 12/31/84 -
Aware of the Seriousness and Consequences of the
Erroneous Actions Leading up to, and in Early
Phases of, the TMI-2 Accident

LK. 1(12) One Hour Notification Requirement and Continuous Emiit NRR NOTE 3(a) 12/31/84 -
Communications Channels

1.K.1(13) Propose Technical Specification Changes Reflecting Emvit NRR NOTE 3(a) 12/31/84 -
Implementation of All Bulletin ltems

ILK.1(14) Review Operating Modes and Procedures to Deal with Emrit NRR NOTE 3(a) 12/31/84 -
Significant Amounts of Hydrogen

I.K.1(15) For Facilities with Non-Automatic AFW Initiation, Emiit NRR NOTE 3(a) 12/31/84 -
Provide Dedicated Operator in Continuous
Communication with CR to Operate AFW

IL.K.1(16) Implement Procedures That Identify PRZ PORV "Open” Emuit NRR NOTE 3(a) 12/31/84 -

- Indications and That Direct Operator to Close

Manually at "Reset" Setpoint

ILK.1(17) Trip PZR Level Bistable so That PZR Low Pressure Emiit NRR NOTE 3(a) 12/31/84 -
Will Initiate Safety Injection

I.K.1(18) Develop Procedures and Train Operators on Methods Emit NRR NOTE 3(a) 12/31/84 -
of Establishing and Maintaining Natural Circulation

ILK.1(19) Describe Design and Procedure Modifications to Emuit NRR NOTE 3(a) 12/31/84 -
Reduce Likelihood of Automatic PZR PORV Actuation
in Transients

11.K.1(20) Provide Procedures and Training to Operators for Emiit NRR NOTE 3(a) 12/31/84 -
Prompt Manual Reactor Trip for LOFW, TT, MSIV
Closure, LOOP, LOSG Level, and LO PZR Level

ILK.1(21) Provide Automatic Safety-Grade Anticipatory Reactor Emrit NRR NOTE 3(a) 12/31/84 -
Trip for LOFW, TT, or Significant Decrease in SG
Level
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LK. 1(22) Describe Automatic and Manual Actions for Proper Emrit NRR NOTE 3(a) 12/31/84 -
Functioning of Auxiliary Heat Removal Systems When .
FW System Not Operable ,

.K.1(23) Describe Uses and Types of RV Lavel Indication for Emrit NRR NOTE 3(a) 12/31/84 -

' Automatic and Manual Initiation Safety Systems ' ‘

.K.1(24) Perform LOCA Analyses for a Range of Small-Break Emrit NRR NOTE 3(a) 12/31/84 -

o Sizes and a Range of Time Lapses Between Reactor ’
Trip and RCP Trip” s

IL.K.1(25) Develop Operator Action Guidefines : Emrit NRR NOTE 3(a) 12/31/84 -

11.K.1(26) Revise Emergency Procedures and Train ROs and SROs Emrit NRR NOTE 3(a) 12/31/84 -

ILK.1(27) Provide Analyses and Develop Guidelines and Emrit NRR NOTE 3(a) 12/31/84 -
Procedures for Inadequate Core Cooling Conditions : )

1L.K.1(28) Provide Design That Will Assure Automatic RCP Trip Emrit NRR NOTE 3(a) 12/31/84 -

: for All Circumstances Where Required s '

ILK.2 Commission Orders on B&W Plants - - . - )

n.K.2(1) Upgrade Timeliness and Reliability of AFW System Emrit NRR/DSI NOTE 3(a) 12/31/84 -

1.K.2(2) Procedures and Training to Initiate and Contro! Emrit NRR NOTE 3(a) 12/31/84 -
AFW Independent of Integrated Control System h

ILK.2(3) Hard-Wired Control-Grade Anticipatory Reactor Trips Emrit NRR/DS! NOTE 3(a) 12/31/84 -

11.K.2(4) Small-Break LOCA Analysis, Procedures and Operator Emrit NRR/DHFS/OLB NOTE 3(a) 12/31/84 -
Training -

I1.K.2(5) Complete TMI-2 Simutator Training for Al Opera!ors Emrit NRR NOTE 3(a) 12/31/84 -

1.K.2(6) Reevaluate Analysis for Dual-Level Setpoint Contro! Emrit NRR/DSI NOTE 3(a) 12/31/84 -

ILK.2(7) Reevaluate Transient of September 24, 1977 Emrit NRR/DSI NOTE 3(a) 12/31/84 -

11.K.2(8) Continued Upgrading of AFW System Emrit NRR ILE.14, 12/31/84 NA
s ILE.1.2

1L.K.2(9) Analysis and Upgrading of Integrated Control System Emrit NRR 1 12/31/84 F-27

1.K.2(10) Hard-Wired Safety-Grade Anticipatory Reactor Tnps Emurit NRR 1 12/31/84 F-28

1.K.2(11) Operator Training and Drilling Emrit NRR | 12/31/84 F-29

11LK.2(12) Transient Analysis and Procedures for Management Emrit NRR 1.C.1(3) 12/31/84 NA
of Small Breaks - . .

1.K.2(13) Thermal-Mechanical Report on Effect of HPI on Vessel Emit NRR | 12/31/84 F-30
Integrity for Small-Break LOCA With No AFW ) ’

1.K.2(14) Demonstrate That Predicted Lift Frequency of PORVs Emrit NRR 1 12/31/84 F-31
and SVs Is Acceptable .

1.K.2(15) Analysis of Effects of Slug Flow on Once-Through Emrit NRR 1 12/31/84 -
Steam Generator Tubes After Primary System Voiding o |

1IL.K.2(16) Impact of RCP Seal Damage Following Small-Break Emrit NRR | 12/31/84 F-32

_ LOCA With Loss of Offsite Power : :

ILK.2(17) Analysis of Potential Voiding in RCS During Emrit NRR 1 12/31/84 F-33
Anticipated Transients

-39-

L2 uoisinay




€0/0€/90

oy

€£60-D34NN

Table 1l {Continued)

Action Lead Office/ Safety Latest
Plan ltemv Priority Division/ Priority Latest Issuance MPA
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I1.LK.2(18) Analysis of Loss of Feedwater and Other Anticipated Emrit NRR 1.C.1(3) 12/31/84 NA
Transients
1LK.2(19) Benchmark Analysis of Sequential AFW Flow to Once- Emrit NRR I 12/31/84 F-34
Through Steam Generator
11.K.2(20) Analysis of Steam Response to Small-Break LOCA Emrit NRR ! 12/31/84 F-35
That Causes System Pressure to Exceed PORV Setpoint
.K.2(21) LOFT L3-1 Predictions Emiit NRR/DSI NOTE 3(a) 12/31/84 -
ILK.3 Final Recommendations of Bulletins and Orders Task - - -
Force
1LK.3(1) Install Automatic PORYV lsolation System and Perform Emrit NRR l 12/31/84 F-36
Operational Test
W.K.3(2) Report on Overall Safety Effect of PORV Isolation Emrit NAR ] 12/31/84 F-37
System
1.LK.3(3) Report Safety and Relief Valve Failures Promptly Emrit NRR | 12/31/84 F-38
and Challenges Annually
1.K.3(4) Review and Upgrade Reliability and Redundancy of Emrit NRR I.C.1, 12/31/84 NA
Non-Salety Equipment for Small-Break LOCA Mitigation I.C.2,
I.C.3
IL.K.3(5) Automatic Trip of Reactor Coolant Pumps Emrit NRR | 12/31/84 F-39,
G-01
1LK.3(6) Instrumentation to Verify Natural Circulation Emrit NRR/DSI 1.C.1(3), 12/31/84 NA
ILF.2,
iI.LF.3
ILK.3(7) Evaluation of PORV Opening Probability During Emvit NRR | 12/31/84 -
Overpressure Transient
I1.LK.3(8) Further Staff Consideration of Need for Diverse Emrit NRR/DST/GIB I.ca, 12/31/84 NA
Decay Heat Removal Method Independent of SGs I.LE.3.3
1.K.3(9) Proportional Integral Derivative Controller Emrit NRR l 12/31/84 F-40
Maodification
I.LK.3(10) Anticipatory Trip Modification Proposed by Some Emrit NRR I 12/31/84 F-41
Licensees to Confine Range of Use to High Power
Levels
HK.3(11) Control Use of PORV Supplied by Control Components, Emurit NRR | 12/31/84 -
Inc. Until Further Review Complete
IL.K.3(12) Confirm Existence of Anticipatory Trip Upon Turbine Emrit NRR 1 12/31/84 F-42
Trip
11.LK.3(13) Separation of HPCI and RCIC System lInitiation Levels Emit NRR | 12/31/84 F-43
1L.K.3(14) Isolation of Isolation Condensers on High Radiation Emrit NRR | 12/31/84 F-44
I1.K.3(15) Modify Break Detection Logic to Prevent Spurious Emrit NRR i 12/31/84 F-45

Isolation of HPCl and RCIC Systems

C
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.LK.3(16) Reduction of Challenges and Failures of Relief Emrit NRR 1 12/31/84 F-46
Valves - Feasibility Study and System Modification '

1L.K.3(17) Report on Outage of ECC Systems - Licensee Report Emrit NRR | 12/31/84 F-47
and Technical Specification Changes

I.K.3(18) Modification of ADS Logic - Feasibility Study and Emrit NRR | 12/31/84 F-48
Modification for Increased Dlverslty for Some Event
Sequences

1.K.3(19) Interlock on Recirculation Pump Loops Emrit NRR 1 12/31/84 F-49

11.LK.3(20) Loss of Seivice Water for Big Rock Point Emrit NRR I 12/31/84 o

ILK.3(21) - Restart of Core Spray and LPCI Systems on Low Emrit NRR | 12/31/84 F-50

‘ Level - Dasign and Modification .

1.K.3(22) Automatic Switchover of RCIC System Suction - Emrit NRR 1 12/31/84 F-51
Verify Procedures and Modify Design

11.K.3(23) Central Water Level RecordingA . . Emirit NRR 1.D.2, 12/31/84 NA

‘ . S M.A.1.2(1), _

o ! R o ) ' , ' N.A3.4 ‘

11.K.3(24) Conf‘ im Adequacy of Space Coohng for HPCI and Emrit NRR | 12/31/84 F-52

G RACIC Systems ™ ‘ :

11.K.3(25) Effect of Loss of AC Power on Pump Seals _ Emrit NRR 1 12/31/84 F-53

1LK.3{26) Study Effect on RHR Hehablhty of Its Use for Emrit NRR/DSI LE.2.1 12/31/84 NA

o Fue! Pool Cooling .

11.K.3(27) Provide Common Reference Level for Vessel Level Emrit NRR t 12/31/84 F-54
Instrumentation =

1.K.3(28) Study and Verify Qualification of Accumulators Emrit NRR 1 12/31/84 F-55
on ADS Valves . , ) =

11.K.3(29) Study to Demonstrate Performance of Isolation Ermrit NRR 1 12/31/84 F:56

, Condensers with Non-Condensibles

1.K.3(30) Revised Small-Break LOCA Methods to Show Compliance  Emit NRR 1 12/31/84 F-57
with 10 CFR 50, Appendix K _

11.K.3(31) Plant-Specific Calculations to Show Compliance with Emrit NRR | 12/31/84 F-58
‘1{0CFR5046 - - . ‘

1.K.3(32) Provide Experimental Verification of Two-Phase Emrit NRR/DSI LE2.2 12/31/84 NA
Natural Circulation Models

11.K.3(33) Evaluate Elimination of PORV Function - Emrit NRR I.C.A 12/31/84 NA

1.K.3(34) Relap-4 Model Development Emrit NRR/DS! ILE2.2 12/31/84 NA

11.LK.3(35) Evaluation of Effects of Core Flood Tank Injection Emrit NRR 1.C.1(3) 12/31/84 NA
on Small-Break LOCAs . .

11.K.3(36) Additional Staff Audit Calculations of B&W Small- Emrit NRR 1.C.1(3) 12/31/84 NA
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1L.K.3(37) Analysis of B&W Response to Isolated Small-Break Emiit NRR 1.C.1(3) 12/31/84 NA
LOCA
11.K.3(38) Analysis of Plant Response to a Small-Break LOCA in Emiit NRR 1.C.1(3) 12/31/84 NA
the Pressurizer Spray Line
1L.LK.3(39) Evaluation of Effects of Water Slugs in Piping Emrit NRR 1.C.1(3) 12/31/84 NA
Caused by HPI and CFT Flows
11.K.3(40) Evaluation of RCP Seal Damage and Leakage During Emuit NRR I.K.2(16) 12/31/84 NA
a Small-Break LOCA
1IL.K.3(41) Submit Predictions for LOFT Test L3-6 with RCPs Emrit NRR 1.C.1(3) 12/31/84 NA
Running
11.K.3(42) Submit Requested Information on the Effects of Emrit NRR 1.C.1(3) 12/31/84 NA
Non-Condensible Gases
11.K.3(43) Evaluation of Mechanical Effects of Slug Flow on Emirit NRR ILK.2(15) 12/31/84 NA
Steam Generator Tubes
11.K.3(44) Evaluation of Anticipated Transients with Single Emrit NRR | 12/31/84 F-59
Failure to Verify No Significant Fuel Failure
11.K.3(45) Evaluate Depressurization with Other Than Full ADS Emrit NRR | 12/31/84 F-60
1.LK.3(46) Response to List of Concerns from ACRS Consultant Emiit NRR I 12/31/84 F-61
1LK.3(47) Test Program for Small-Break LOCA Model Verification Emvit NRR 1.C.1(3), 12/31/84 NA
Pretest Prediction, Test Program, and Model .E.2.2
Verification
11.LK.3(48) Assess Change in Safety Reliability as a Result of Emrit NRR I.C.1, 12/31/84 NA
Implementing B&OTF Recommendations .c.2
1.LK.3(49) Review of Procedures (NRC) Emrit NRR/DHFS/PSRB 1.C.8, 12/31/84 NA
1.C.9
1.LK.3(50) Review of Procedures (NSSS Vendors) Emrit NRAR/DHFS/PSRB 1.C.7, 12/31/84 NA
1.C.9
1.LK.3(51) Symptom-Based Emergency Procedures Emrit NRR/DHFS/PSRB 1.C.9 12/31/84 NA
I1.LK.3(52) Operator Awareness of Revised Emergency Procedures Emiit NRR 1.B.1.1, 12/31/84 NA
: .C.2,
1.C.5
11.LK.3(53) Two Operators in Control Room Enmvit NRR 1A.1.3 12/31/84 NA
11.LK.3(54) Simulator Upgrade for Small-Break LOCAs Emrit NRR 1.A.4.1(2) 12/31/84 NA
11.LK.3(55) Operator Monitoring of Control Board Emrit NRR 1.C.1(3), 12/31/84 NA
1.D.2,
.D.3
1.LK.3(56) Simulator Training Requirements Emyit NRR/DHFS/OLB 1.A.2.6(3), 12/31/84 NA
.A.3.1
11.K.3(57) Identify Water Sources Prior to Manual Activation Emrit NRR | 12/31/84 F-62

C
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HLA EMERGENCY PREPAREDNESS AND RADIATION
EFFECTS

M.A1 Improve Licensee Emergency Preparedness - Short-Term

LA Upgrade Emergency Preparedness - -

NLA.1.1(1) Implement Action Plan Requirements for Promptly - OIE/DEPER/EPB | 2 06/30/91

' Improving Licensee Emergency Preparedness

M.A.1.1(2) Perform an Integrated Assessment of the Implementation - OIE/DEPER/EPB NOTE 3(b) 2 06/30/91 NA

M.A1.2 Upgrade Licensee Emergency Support Facilities - - - 2 06/30/91 ’

M.A.1.2(1) Technical Support Center . - OIE/DEPER/EPB 1 2 06/30/91 F-63

.A.1.2(2) On-Site Operational Support Center - OIE/DEPER/EPB | 2 06/30/91 F-64

M.A.1.2(3) Near-Site Emergency Operations Facility - OIE/DEPER/EPB 1 2 06/30/91 F-65

NL.A.1.3 Maintain Supplies of Thyroid-Blockmg Agent - - - ‘ 2 06/30/91

M.A.1.3(1) Workers Riggs . OIE/DEPER/EPB NOTE 3(b) 2 06/30/91 NA

.A.1.3(2) Public Riggs OIE/DEPER/EPB NOTE 3(b) 2 06/30/91 NA

A2 Improving Licensee Emergency Preparedness - Long-Term

MA21 Amend 10 CFR 50 and 10 CFR 50, Appendix E - - -

M.A.2.1(1) Publish Proposed Amendments to the Rules - RES NOTE 3(a) 12/31/94 NA

M.A.2.1(2) Conduct Public Regional Meetings . RES NOTE 3(b) 12/31/94 NA

LA.2.1(3) Prepare Final Commission Paper Recommending Adoption - RES NOTE 3(b) 12/31/94 NA
of Rules .

ILA.2.1(4) Revise Inspection Program to Cover Upgraded - OIE I F-67
Requirements '

M.A22 Development of Guldance and Criteria - NRR/DL | F-68

IILA.3 Improving NRC Emergency Preparedness ,

M.A.3.1 NRC Role in Responding to Nuclear Emergencies - - -

N.A3.1(1) Define NRC Role in Emergency Situations Riggs OIE/DEPER/RDB NOTE 3(b) 1 06/30/85 NA

M.A.3.1(2) Revise and Upgrade Plans and Procedures for the NRC Riggs OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85 NA
Emergency Operations Center .

M.A.3.1(3) Revise Manual Chapter 0502, Other Agency Procedures, Riggs OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85 NA

‘ ) and NUREG-0610 . .

11.A.3.1(4) Prepare Commission Paper Riggs OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85 NA

M.A.3.1(5) Revise Implementing Procedures and Instructions for Riggs OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85 NA
Reglonal Offices .

1.A.3.2 Improve Operations Centers Riggs- OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85 NA

.A.3.3 Communications - - - ©o :

1LA.3.3(1) Install Direct Dedicated Telephone Lines Pittman OIE/DEPER/IRDB NOTE 3(a) 1 06/30/85 . NA

ILA3.3(2) Obtain Dedicated, Short-Range Radio Communication Pittman OIE/DEPER/IRDB 1 06/30/85 NA

Systems

NOTE 3(a)
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HL.A.3.4 Nuclear Data Link Thatcher OIE/DEPER/IRDB NOTE 3(b) 1 06/30/85
ILA.3.5 Training, Drills, and Tests Pittman OIE/DEPER/IRDB NQOTE 3(b) 1 06/30/85 NA
l.LA.3.6 Interaction of NRC and Other Agencies - - -
II.A.3.6(1) Intemational Pittman OIE/DEPER/EPLB NOTE 3(b) 1 06/30/85 NA
11.A.3.6(2) Federal Pittman OIE/DEPER/EPLB NOTE 3(b) 1 06/30/85 NA
1.A.3.6(3) State and Local Pittman OIE/DEPER/EPLB NOTE 3(b) 1 06/30/85 NA
B EMERGENCY PREPAREDNESS OF STATE AND LOCAL
GOVERNMENTS -
l.B.1 Transter of Responsibilities to FEMA Milstead OIE/DEPER/IRDB NOTE 3(b) 11/30/83 NA
.B.2 Implementation of NRC and FEMA Responsibilities - - -
l1.B.2(1) The Licensing Process Milstead OIlE/DEPER/IRDB NOTE 3(b) 11/30/83 NA
111.8.2(2) Federal Guidance Milstead OIE/DEPER/IRDB NOTE 3(b) 11/30/83 NA
11Ke] PUBLIC INFORMATION
l.c.1 Have Information Available for the News Media and the - - -
Public
HL.C.1(1) Review Publicly Available Documents Pittman PA LI {NOTE 3) 11/30/83 NA
H.C.1(2) Recommend Publication of Additional Information Pittman PA LI (NOTE 3) 11/30/83 NA
.C.1(3) Program of Seminars for News Media Personnel Pittman PA LI (NOTE 3) 11/30/83 NA
n.c.2 Develop Policy and Provide Training for Interfacing - - -
With the News Media
I.C.2(1) Develop Policy and Procedures for Dealing With Briefing Pittman PA LI (NOTE 3) 11/30/83 NA
Requests
lI1.C.2(2) Provide Training for Members of the Technical Staft Pittman PA LI{NOTE 3) 11/30/83 NA
n.n RADIATION PROTECTION
i.D.1 Radiation Source Control
fiD.1.1 Primary Coolant Sources Outside the Containment . - -
Structure
1.D.1.1(1) Review Information Submitted by Licensees Pertaining - NRR | 1 12/31/88
to Reducing Leakage from Operating Systems
I.D.1.1(2) Review Information on Provisions for Leak Detection Emiit RES/DRA/ARGIB DROP 1 12/31/88
.D.1.1(3) Develop Proposed System Acceptance Criteria Emrit RES/DRA/ARGIB DROP 1 12/31/88
.D.1.2 Radioactive Gas Management Emrit NRR/DSI/METB DROP 1 12/31/88 NA
1.D.1.3 Ventilation System and Radioiodine Adsorber Criteria - - -
N.D.1.3(1) Decide Whether Licensees Should Perform Studies and Emit NRR/DSVMETB DROP 1 12/31/88 NA

Make Modifications
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Action Lead Office/ Salety Latest .
Plan Item/ ) Priority Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Rev. Date No.
1.D.1.3(2) Review and Revise SRP Emrit NRR/DSIMETB DROP 1 12/31/88 NA
1.D.1.3(3) Require Licensees to Upgrade Filtration Systems Emrit NRR/DSI/METB DROP 1 12/31/88 NA
1.D.1.3(4) Sponsor Studies to Evaluate Charcoal Adsorber Emrit NRR/DSI/METB NOTE 3(b) 1 12/31/88 NA
mp.1.4 Radwaste System Design Features to Aid in Accident Emrit NRR/DSI/METB DROP 1 12/31/88 NA
Recovery and Decontamination
n.n.2 Public Radiation Protection Improvement
n.n.2.1 Radiological Monitoring of Effluents - - - -
n.n.2.1(1) Evaluate the Feasibility and Perform a Value-Impact Emirit NRR/DSI/METB Low 3 12/31/98 NA
. Analysis of Modifying Effluent-Monitoring Design
) Criteria o

1L.D.2.1(2) Study the Feasibility of Requiring the Development Emrit NRR/DSI/METB LOW 3 12/31/98 NA
' of Effective Means for Monitoring and Sampling Noble a

Gases and Radiolodine Released to the Atmosphere
.D.2.1(3) Revise Regulatory Guldes! - & Emrit NRR/DSI/METB LOwW 3 12/31/98 NA
lll D 2 2 Radiolodine, Carbon-14, and Tritium Pathway Dose - - -

‘Analysis LR o S
lIl D. 2 2(1) Perform Study of Radrolodxne, Carbon-14 and Tritium Emrit NRR/DSV/RAB NOTE 3(b) 3 12/31/98 NA

'Behavlor : C ST C
lll.D.2.2(2) ‘Evaluate Data Collected at Quad Cities ~ * Emrit NRR/DSI/RAB 1.D.2.5 3 12/31/98 NA
.D.2.2(3) Determine the Distribution of the Chemical Species of Emrit - NRR/DSI/RAB .n.2.,5 3 12/31/98 NA

T Radiolodine In Alr-Water-Steam Mixtures
11.D.2.2(4) Revisé SRP and Regulatory Guides Emrit NRR/DSI/RAB l.D.2.5 3 12/31/98 NA
.D.2.3 ‘Liquid Pathway Radiological Control - - -
M.D.2.3(1) Develop Procedures to Dlscnmmate Between Emrit NRR/DE/EHEB NOTE 3(b) 3 12/31/98 NA
' . Sites/Plants "+ : . .

1.D.2.3(2) ‘Discriminate Between Sltes and Plants That Require Emrit NRR/DE/EHEB NOTE 3(b) 3 12/31/98 NA
» Conslideration of Liquid Pathway Interdiction Techniques C
1.D.2.3(3) Establish Feasible Method of Pathway Interdiction Emrit NRR/DE/EHEB NOTE 3(b) 3 12/31/98 NA
11.D.2.3(4) Prepare a Summary Assessment - Emrit NRR/DE/EHEB NOTE 3(b) 3 12/31/98 NA
.D.2.4 Offsite Dose Measurements - - -
.D.2.4(1) Study Feasibility of Environmental  Monitors Vandermolen ~ NRR/DSI/RAB NOTE 3(b) 3 12/31/98 NA
N1.D.2.4(2) Place 50 TLDs Around Each Site " Vandermolen ~ OIE/DRP/ORPB LI(NOTE 3) 3 12/31/98 NA
m.n.25s ' Offsite Dose Calculation Manual Vandermolen NRR/DSI/RAB NOTE 3(b) 3 12/31/98 NA
M.D.2.6. _ Independent Radiological Measurements Vandermolen  OIE/DRP/ORPB LI (NOTE 3) 3 12/31/98 NA
m.n.3 Worker Radiation Protection Improvement ‘ §
1.0.3.1 Radiation Protection Plans Vandermolen ~ NRR/DSI/RAB NOTE 3(b) 3 12/31/87 NA
mnp.3z2 . Health Physics Improvements - . - . - . . .
11.D.3.2(1) Amend 10 CFR 20 Vandermolen =~ RES/DFO/ORPBR LI (NOTE 3) 3 12/31/87 NA
1.D.3.2(2) Issue a Regulatory Guide Vandermolen = RES/DFO/ORPBR LI (NOTE 3) 3 12/31/87 NA
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Plan ltem/ Priority Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Rev. Date No.

i1.D.3.2(3) Develop Standard Performance Critesia Vandermolen =~ RES/DFO/ORPBR LI (NOTE 3) 3 12/31/87 NA

1.D.3.2(4) Develop Method for Testing and Certifying Air-Purifying Vandermolen RES/DFO/ORPBR LI (NOTE 3) 3 12/31/87 NA
Respirators

n.0.3.3 In-plant Radiation Monitoring - - -

11.D.3.3(1) Issue Letter Requiring Improved Radiation Sampling - NRR/DL | 2 12/31/86 F-69
Instrumentation

1.D.3.3(2) Set Criteria Requiring Licensees to Evaluate Need for - NRR NOTE 3(a) 2 12/31/86 NA
Additional Survey Equipment

111.D.3.3(3) Issue a Rule Change Providing Acceptable Methods for - RES NOTE 3(a) 2 12/31/86 NA
Calibration of Radiation-Monitoring Instruments

111.D.3.3(4) Issue a Regulatory Guide - RES NOTE 3(a) 2 12/31/86 NA

.D.3.4 Control Room Habitability - NRR/DL | 2 12/31/86 F-70

11.D.3.5 Radiation Worker Exposure - - -

11.D.3.5(1) Develop Format for Data To Be Collected by Utilities Vandermolen DFO/ORPBR LI (NOTE 3) 2 12/31/86 NA
Regarding Total Radiation Exposure to Workers

1.D.3.5(2) Investigative Methods of Obtaining Employee Health Vandermolen DFO/ORFPBR LI (NOTE 3) 2 12/31/86 NA
Data by Nonlegislative Means

111.D.3.5(3) Revise 10 CFR 20 Vandermolen DFO/ORPBR LI (NOTE 3) 2 12/31/86 NA

VA STRENGTHEN ENFORCEMENT PROCESS

IV.A.1 Seek Legislative Authority Emrit GC LI (NOTE 3) 11/30/83 NA

IV.A2 Revise Enforcement Palicy Emrit OIE/ES LI (NOTE 3) 11/30/83 NA

VB ISSUANCE OF INSTRUCTIONS AND INFORMATION TO,

- LICENSEES

v.8.1 Revise Practices for Issuance of Instructions and Emvit OIE/DEPER L (NOTE 3) 11/30/83 NA
Information to Licensees

Ve EXTEND LESSONS LEARNED TO LICENSED ACTIVITIES

T OTHER THAN POWER REACTORS

Iv.C.A Extend Lessons Learned from TMI to Other NRC Programs ~ Emrit NMSS/WM NOTE 3(b) 11/30/83 NA

v.0 NRC STAFF TRAINING

iV.D.1 NRC Statt Training Emirit ADM/MDTS LI (NOTE 3) 11/30/83 NA
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IVE SAFETY DECISION-MAKING
IV.E.1 Expand Research on Quanhﬁcallon of Safety Colmar RES/DRA/RABR LI (NOTE 3) 2 12/31/86 NA

' Decision-Making
IV.E.2 Plan for Early Resolution of Safety Issues Emrit NRR/DST/SPEB LI (NOTE 3) 2 12/31/86 NA
IV.E.3 Plan for Resolving Issues at the CP Stage Colmar RES/DRA/RABR LI (NOTE 5) 2 12/31/86 NA
IV.E4 Resolve Generic Issues by Rulemaking Colmar RES/DRA/RABR LI (NOTE 3) 2 12/31/86 NA -
IV.E.S Assess Currently Operatmg Reactors Matthews NRR/DUSEPB NOTE 3(b) 2 12/31/86 NA
IV.F FINANClAL DlSlNCENTlVES TO SAFETY P
IV.F.1 Increased OIE Scmtmy of the Power-Ascensron Test Thatcher - OIE/DQASIP NOTE 3(b) 1 12/31/86 NA
Program
IV.F.2 Evaluate the Impacts of Financial Disincentives to Matthews SP NOTE 3(b) 1 12/31/86 NA
the Salety of Nuclear Power Plants

fj V.G IMPROVE SAFETY RULEMAKING PROCEDUHES
IV.G.1 Develop a Publlc Agenda for Rulemaking Emrit ADM/RPB LI (NOTE 3) 1 12/31/86 NA
IV.G.2 Periodic and Systematic Reevaluation of Existing Rules Milstead RES/DRA/RABR LI (NOTE 3) 1 12/31/86 NA
IV.G.3 Improve Rulemaking Procedures . Milstead RES/DRA/RABR LI (NOTE 3)- 1 12/31/86 NA -
IV.G.4 Study Altemaluves for Improved Rulemaklng Process Milstead RES/DRA/RABR LI (NOTE 3) 1 12/31/86 NA
IV.H NRC PARTICIPAT!ON IN THE RADIATION POLICY
T COUNCIL
IV.H.1 NRC Partlmpallon in the Radiation Policy Council Sege RES/DHSWM/HEBR LI (NOTE 3) 11/30/83 NA
VA DEVELOPMENT OF SAFETY POLICY
V.AA Develop NRC Policy Statement on Safety Emrit GC LI (NOTE 3) 12/31/86 NA
v.B POSSIBLE ELIMINATION OF NONSAFETY

g RESPONSIBILITIES

1] .

m v.s.1 Study and Recommend, as Appropriate, Elimination of Emrit GC LI (NOTE 3) 12/31/86 NA

g Nonsafety Responsibilities

©

W

w
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Action Lead Office/ Safety Latest

Plan ltem/ Priority Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Rev. Date No.

V.G ADVISORY COMMITTEES

V.CA Strengthen the Role of Advisory Committee on Reactor Emrit GC LI (NOTE 3) 12/31/86 NA
Safequards

Vv.C.2 Study Need for Additional Advisory Committees Emirit GC LI (NOTE 3) 12/31/86 NA

V.C.3 Study the Need to Establish an Independent Nuclear Emrit GC LI (NOTE 3) 12/31/86 NA
Safety Board

v.D LICENSING PROCESS

v.D.1 Improve Public and Intervenor Participation in the Emrit GC LI (NOTE 3) 12/31/86 NA
Hearing Process

v.D.2 Study Construction-During-Adjudication Rules Emiit GC LI (NOTE 5) 12/31/86 NA

v.D.3 Reexamine Commission Role in Adjudication Emrit GC LI (NOTE 5) 12/31/86 NA

v.D4 Study the Reform of the Licensing Process Emiit GC LI (NOTE 5) 12/31/86 NA

VE LEGISLATIVE NEEDS

V.E Study the Need for TMi-Related Legislation Emiit GC Lt (NOTE 5) 12/31/86 NA

V.F ORGANIZATION AND MANAGEMENT

V.F.A1 Study NRC Top Management Structure and Process Emrit GC LI (NOTE 3) 12/31/86 NA

V.F.2 Reexamine Organization and Functions of the NRC Offices Emrit GC LI (NOTE 3) 12/31/86 NA

V.F.3 Revise Delegations of Authority to Statf Emit GC LI (NOTE 3) 12/31/86 NA

V.F4 Clarify and Strengthen the Respective Roles of Chairman, Emvit GC LI (NOTE 3) 12/31/86 NA
Commission, and Executive Director for Operations

V.F.5 Authority to Delegate Emergency Response Functions Emiit GC LI (NOTE 3) 12/31/86 NA
to a Single Commissioner

\Ac) CONSOLIDATION OF NRC LOCATIONS

V.G.1 Achieve Single Location, Long-Term Emit GC LI (NOTE 3) 12/31/86 NA

V.G.2 Achieve Single Location, Interim Emiit GC LI (NOTE 3) 12/31/86 NA

TASK ACTION PLAN ITEMS

A-1 Water Hammer (former USI) Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 NA

A-2 Asymmetric Blowdown Loads on Reactor Primary Coolant Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 D-10
Systems (former USI)
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A3 Westinghouse Steam Generator Tube Integrity (former USI)  Emrit NRR/DEST/EMTB NOTE 3(a) 1 12/31/88

A4 CE Steam Generator Tube Integrity (former USI) Emrit NRR/DEST/EMTB NOTE 3(a) 1 12/31/88

A-5 B&W Steam Generator Tube Integrity (former US) Emrit NRR/DEST/EMTB NOTE 3(a) 1 12/31/88

A-6 Mark | Short-Term Program (former USI) Emiit NRR/DST/GIB NOTE 3(a) 1 06/30/85

A7 Mark | Long-Term Program (former US!) Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 D-01

A-8 Mark Il Containment Pool Dyanmic Loads Long-Term Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 NA
Program (former USI) o '

A9 ATWS (former USI) Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 Sl

A-10 BWR Feedwater Nozzle Cracking (former USH) Emiit NRR/DST/GIB NOTE 3(a) 1 06/30/85 B-25

A1 Reactor Vessel Materials Toughness (former USH) Emrit NRR/DST/GIB NOTE 3{a) i 06/30/85

A-12 Fracture Toughness of Steam Generator and Reactor Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 NA
Coolant Pump Supports (former usy . - .

A-13 Snubber Operablmy Assurance Emrit NRR/DE/MEB NOTE 3(a) 1 06/30/91 B-17,

A4 Flaw Detection § P Matthews NRR/DE/MTEB DROP. .~ 11/30/83 NA

A-15 Primary Coolant System Decontammatlon and Steam Pittman NRR/DE/CHEB NOTE 3(b) 11/30/83 NA
Generator Chemical Cleaning , " :

A-16 Steam Effects on BWR Core Spray Distnbution . Emrit NHH/DSI/CPB NOTE 3(a) : 11/30/83 D-12

A17 Systems Interactions in Nuclear Power Plants (former Emirit RES/DSIR/EIB NOTE 3(b) - 1 12/31/89 N NA
(Usl) = \

A-18 Pipe Rupture Design Criteria _ Emrit NRR/DE/MEB DROP : . 11/30/83 NA

A-19 Digital Computer Protection System Milstead RES/DSR/HFB LI (NOTE 5) 1 06/30/91 NA

A-20 Impacts of the Coal Fuel Cycle - NRR/DE/EHEB LI (NOTE 5) 11/30/83 NA

A-21 Main Steamline Break Inside Containment - Evaluation of Vandermolen NRR/DSI/ICSB DROP 1 12/31/98 NA
Environmental Conditions for Equipment Qualification :

A-22 PWR Main Steamline Break - Core, Reactor Vesse! and V'Molen NRR/DSI/CSB DROP 11/30/83 NA
Containment Building Response . ,

A-23 Containment Leak Testing Matthews NRR/DSI/CSB RI (NOTE 5) 11/30/83

A-24 Qualification of Class 1E Safety-Related Equipment Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 B-60
(former usty . - :

A-25 Non-Safety Loads on Class 1E Power Sources Thatcher NRR/DSI/PSB NOTE 3(a) 11/30/83

A-26 Reactor Vessel Pressure Transient Protection ({ormer Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85 B-04

ush )

A-27 gelo)ad Apphcations - NRR/DSI/CPB L1 (NOTE 5) 11/30/83 NA

A-28 Increase in Spent Fuel Pool Storage Capacity Colmar NRR/DE/SGEB NOTE 3(a) 11/30/83

A-29 Nuclear Power Plant Design for the Reduction of Colmar RES/DRPS/RPSI NOTE 3(b) 1 12/31/89 NA
Vulnerability to Industrial Sabotage . . -

A-30 Adequacy of Safety-Related DC Power Supplies Sege NRR/DSI/PSB 128 1 12/31/86 NA

A-31 RHR Shutdown Requirements (former US!) Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85

A-32 Missile Effects Pittman NRR/DE/MTEB A-37, A-38, 11/30/83 NA

B-68
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Issue No. Title Engineer Branch Ranking Rev. Date No.
A-33 NEPA Review of Accident Risks - NRR/DSI/AEB EI(NOTE 3) 11/30/83 NA
A-34 Instruments for Monitoring Radiation and Process V'Molen NRR/DSI/ICSB IL.F.3 11/30/83 NA
Variables During Accidents
A-35 Adequacy of Offsite Power Systems Emirit NRR/DSI/PSB NOTE 3(a) 1 12/31/94 B8-23
A-36 Control of Heavy Loads Near Spent Fuel (former USI) Emit NRR/DSV/GIB NOTE 3(a) 1 06/30/85 C-10,
C-15
A-37 Turbine Missiles Pittman NRR/DE/MTEB DROP 11/30/83 NA
A-38 Tornado Missiles Sege NRR/DS!/ASB DROP 3 06/30/00 NA
A-39 Determination of Safety Relief Valve Pool Dynamic Emrit NRR/DST/GIB NOTE 3(a) 1 06/30/85
Loads and Temperature Limits (former USI)
A-40 Seismic Design Criteria (former USI) Emrit RES/DSIR/EIB NOTE 3(a) 1 12/31/89 NA
A-41 Long-Term Seismic Program Colmar NRR/DE/MEB NOTE 3(b) 1 12/31/84 NA
A-42 Pipe Cracks in Boiling Water Reactors (former USI) Emiit NRR/DST/GIB NOTE 3{a) 1 06/30/85 B-05
A-43 Containment Emergency Sump Performance (former USI) Emrit NRR/DST/GIB NOTE 3(a) 1 12/31/87
A-44 Station Blackout (former USI) Emiit RES/DRPS/RPSI NOTE 3(a) 1 06/30/88
A-45 Shutdown Decay Heat Removal Requirements (former USI)  Emit RES/DRPS/RPSI NOTE 3(b) 1 12/31/88 NA
A-46 Seismic Qualification of Equipment in Operating Plants Emrit NRR/DSRO/EIB NOTE 3(a) 2 06/30/00
(former USI)
A-47 Safety implications of Control Systems (former USI) Emrit RES/DSIR/EIB NOTE 3(a) 1 12/31/89
A-48 Hydrogen Control Measures and Effects of Hydrogen Emiit NRR/DSIR/SAIB NOTE 3(a) 1 06/30/89
Bums on Safety Equipment
A-49 Pressurized Thermal Shock (former USH) Emit NRR/DSRO/RSIB NOTE 3(a) 1 12/31/87 A-21
B-1 Environmental Technical Specifications - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA
B-2 Forecasting Electricity Demand - NRR El (NOTE 3) 11/30/83 NA
B-3 Event Categorization - NRR/DSI/RSB LI (NOTE 3) 11/30/83 NA
B-4 ECCS Reliability Emiit NRR/DSI/RSB ILE.3.2 11/30/83 NA
B-5 Ductility of Two-Way Slabs and Shells and Buckling Thatcher RES/DE/EIB NOTE 3(b) 1 06/30/88 NA
Behavior of Steel Containments
B-6 Loads, Load Combinations, Stress Limits Pittman NRR/DSRO/EIB 119.1 12/31/87 NA
B-7 Secondary Accident Consequence Modeling - NRR/DSI/AEB LI (NOTE 3) 11/30/83 NA
B-8 Locking Out of ECCS Power Operated Valves Riggs NRR/DSVRSB DROP 1 12/31/94 NA
B-9 Electrical Cable Penetrations of Containment Emiit NRR/DSI/PSB NOTE 3(b) 11/30/83 NA
B-10 Behavior of BWR Mark il Containments Vandermolen NRR/DSI/CSB NOTE 3(a) 1 12/31/84 NA
B-11 Subcomparntment Standard Problems - NRR/DSI/CSB LI (NOTE 5) 11/30/83 NA o)
B-12 Containment Cooling Requirements (Non-LOCA) Emiit NRR/DSI/CSB NOTE 3(b) 1 12/31/86 NA o
B-13 Marviken Test Data Evaluation - NRR/DSI/CSB LI (NOTE 5) 11/30/83 NA g
B-14 Study of Hydrogen Mixing Capability in Containment Emrit NRR/DST/GIB A-48 11/30/83 NA &
Post-LOCA 2
B-15 CONTEMPT Computer Code Maintenance - NRR/DSI/CSB LI (NOTE 3) 11/30/83 NA 3
B-16 Protection Against Postulated Piping Failures in Fluid Emiit NRR/DE/MEB A-18 11/30/83 NA

Systems Qutside Containment
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Issue No. Titte Engineer Branch Ranking Rev. Date No.
B-17 Criteria for Safety-Related Operator Actions Milstead RES/DST/CIHFB NOTE 3(b) 3 06/30/00
B-18 Vortex Suppression Requirements for Containment Sumps ~ Emrit - NRR/DST/GIB A43 11/30/83 NA
B-19 Thermal-Hydraulic Stability Colmar NRR/DSI/CPB NOTE 3(b) 06/30/85 NA
B-20 Standard Problem Analysis - RES/DAE/AMBR LI (NOTE 5) 11/30/83 J
B-21 Core Physics - NRR/DSI/CPB LI (NOTE 3) 11/30/83 NA
B-22 LWR Fuel - Emrit RES/DSIR/RPSIB DROP 2 06/30/95 NA
B-23 LMFBR Fuel - - NRR/DSI/CPB LI (NOTE 3) 11/30/83 NA
B8-24 Seismic Qualification of Electrical and Mechanical Emrit NRR A-46 11/30/83 NA
Equipment . " - .
8-25 Piping Benchmark Problems - - - NRR/DE/MEB LI (NOTE 5) 11/30/83
B-26 Structural Integrity of Containment Penetrations Riggs NRR/DE/MTEB NOTE 3(b) 1 12/31/84 NA
B-27 Implementation and Use of Subsection NF - NRR/DE/MEB LI (NOTE 5) 11/30/83
B-28 Radionuclide/Sediment Transport Program - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA
B-29 Effectiveness of Ultimate Heat Sinks Pittman NRR/DE/EHEB LI (NOTE 3) 1 06/30/91 NA
B-30 Design Basis Floods and Probability - NRR/DE/EHEB LI (NOTE 5) R 11/30/83 .
B-31- Dam Failure Model : - - - Milstead NRR/DE/SGEB LI (NOTE 3) 1 06/30/89 NA
B-32 Ice Effects on Safety- Related Water Supplles Pittman NRR/DE/EHEB 153 1 06/30/91 NA..,
B-33 Dose Assessment Methodology - NRR/DSI/RAB LI (NOTE 3) 11/30/83 NA'
B-34 Occupational Radiation Exposure Reduction Emrit NRR/DSI/RAB .0.3.1 11/30/83 NA
B-35 Confirmation of Appendix | Models for Calculations of - NRR/DSI/METB LI (NOTE 5) 11/30/83
Releases of Radioactive Materials in Gaseous and Liquid o e
Effluents from Light Water Cooled Power Reactors .
B-36 Develop Design, Testing, and Maintenance Criteria for Emrit NRR/DSI/METB NOTE 3(a) 11/30/83
Atmosphere Cleanup System Air Filtration and Adsorption o ' ‘
Units for Engineered Safety Feature Systems and for ) —
Normal! Ventilation Systems B
B-37 Chemical Discharges to Receiving Waters - NRR/DE/EHEB El (NOTE 5) 11/30/83
B-38 Reconnaissance Level Investigations’ - NRR/DE/EHEB EI {(NOTE 3) 11/30/83 NA
B-39 Transmission Lines - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA
B-40 Effects of Power Plant Entrainment on Plankton - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA.
B-41 Impacts on Fisheries ) - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA
B-42 Socioeconomic Environmental Impacts - NRR/DE/SAB ElI (NOTE 3) 11/30/83 NA
B-43 Value of Aerial Photographs for Site Evaluation - NRR/DE/EHEB El (NOTE 5) 11/30/83
B-44 Forecasts of Generating Costs of Coal and Nuclear Plants - NRR/DE/SAB - El (NOTE 3) 11/30/83 NA
B-45 Need for Power - Energy Conservation - : - NRR/DE/SAB ElI (NOTE 3) 11/30/83 NA
B-46 " Cost of Alternatives in Environmental Design - NRR/DE/SAB EI (NOTE 3) 11/30/83 NA
B-47 Inservice Inspection of Supports-Classes 1, 2, 3, and Colmar NRR/DE/MTEB DROP 11/30/83 NA
MC Components ' .
B-48 BWR Control Rod Drive Mechanical Failures Emrit NRR/DE/MTEB NOTE 3(b) 11/30/83
B-49 - Inservice Inspection Criteria and Corrosion Prevention - NRR LI (NOTE 5) 11/30/83

Criteria for Containments
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B-50 Post-Operating Basis Earthquake Inspection Colmar NRR/DE/SGEB RI(NOTE 3) 1 06/30/85 NA

B-51 Assessment of Inelastic Analysis Techniques for Emrit NRR/DE/MEB A-40 11/30/83 NA
Equipment and Components

B8-52 Fuel Assembly Seismic and LOCA Responses Enrit NRR/DST/GIB A-2 11/30/83 NA

B-53 Load Break Switch Sege NRR/DSI/PSB RI {(NOTE 3) 11/30/83

B-54 Ice Condenser Containments Milstead NRR/DSI/CSB NOTE 3(b) 1 12/31/84 NA

B-55 Improved Reliability of Target Rock Safety Relief Vandermolen NRR/DE/EMEB NOTE 3(b) 1 06/30/00
Valves ’

B8-56 Diesel Reliability Milstead RES/DRPS/RPSI NOTE 3(a) 2 06/30/95 D-19

B-57 Station Blackout Emiit NRR/DST/GIB A-44 11/30/83

B8-58 Passive Mechanical Failures Colmar NRR/DE/EQB NOTE 3(b) 1 12/31/85 NA

B-59 {N-1) Loop Operation in BWRs and PWRs Colmar NRR/DSI/RSB RI (NOTE 3) 1 06/30/85 E-04,E-05

B-60 Loose Parts Monitoring Systems Emrit NRR/DSI/CPB NOTE 3(b) 1 12/31/84 NA

B-61 Allowable ECCS Equipment Outage Periods Pittman RES/DST/PRAB NOTE 3(b) 1 06/30/00

B-62 Reexamination of Technical Bases for Establishing SLs, - NRR/DSI/CPB LI (NOTE 3) 11/30/83 NA
LSSSs, and Reactor Protection System Trip Functions

B-63 Isolation of Low Pressure Systems Connected to the Emrit NRR/DE/MEB NOTE 3(a) 11/30/83 B-45
Reactor Coolant Pressure Boundary

B-64 Decommissioning of Reactors Colmar RES/DE/MEB NOTE 3(a) 2 06/30/95 NA

B-65 fodine Spiking Milstead NRR/DSI/AEB DROP 2 12/31/84 NA

B-66 Control Room Infiltration Measurements Matthews NRR/DSI/AEB NOTE 3(a) 11/30/83

B-67 Effluent and Process Monitoring Instrumentation Colmar NRR/DSI/METB l.0.2.1 11/30/83 NA

B-68 Pump Overspeed During LOCA Riani NRR/DSVASB DROP 11/30/83 NA

B-69 ECCS Leakage Ex-Containment Riani NRR/DSI/METB l.D.1.1(1) 11/30/83 NA

B-70 Power Grid Frequency Degradation and Effect on Primary Emit NRR/DOSI/PSB NOTE 3(b) 11/30/83
Coolant Pumps

B-71 Incident Response Riani NRR M.A.3.1 11/30/83 NA

B-72 Heaith Effects and Life Shortening from Uranium and - NRR/DSI/RAB LE(NOTE 5) 11/30/83 NA
Coal Fuel Cycles

B-73 Monitoring for Excessive Vibration Inside the Reactor Thatcher NRR/DE/MEB C-12 11/30/83 NA
Pressure Vessel

C-1 Assurance of Continuous Long Term Capability of Hermetic ~ Milstead NRR/DE/EQB NOTE 3(a) 11/30/83
Seals on Instrumentation and Electrical Equipment

Cc-2 Study of Containment Depressurization by Inadvertent Emrit NRR/DSICSB NOTE 3(b) 11/30/83 NA o
Spray Operation to Determine Adequacy of Containment - )
External Design Pressure g

C-3 Insulation Usage Within Containment Emrit NRR/DST/GIB A-43 1 06/30/91 NA o

C-4 Statistical Methods for ECCS Analysis Riggs NRR/DSRO/SPEB RI (NOTE 3) 1 06/30/86 NA 3

C-5 Decay Heat Update Riggs NRR/DSRO/SPEB Rl (NOTE 3) 1 06/30/86 NA E

C-6 LOCA Heat Sources Riggs NRR/DSRO/SPEB RI (NOTE 3) 1 06/30/86 NA

Cc-7 PWR System Piping Emiit NRR/DE/MTEB NOTE 3(b) 11/30/83 NA

(
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C-8 Main Steam Line Leakage Contro! Systems Milstead RES/DRPS/RPS! NOTE 3(b) 1 06/30/90 NA

C-9 RHR Heat Exchanger Tube Failures . V'Molen NRR/DSI/RSB DROP 11/30/83 NA

C-10 Effective Operation of Containment Sprays in a LOCA Emit NRR/DSI/AEB NOTE 3(a) 11/30/83 NA

C-11 Assessment of Fallure and Reliability of Pumps and Emrit NRR/DE/MEB NOTE 3(b) 12/31/85 NA
Valves ' '

Cc-12 Primary System Vibration Assessment Thatcher NRR/DE/MEB NOTE 3(b) 11/30/83 NA

C-13 Non-Random Failures Emrit NRR/DST/GIB A-17 1 06/30/91 NA

C-14 Storm Surge Model for Coastal Sites Emrit NRR/DE/EHEB LI (NOTE 3) 06/30/88 NA

C-15 NUREG Report for Liquid Tank Failure Analysis - NRR/DE/EHEB LI (NOTE 3) 11/30/83 NA

C-16 Assessment of Agricultural Land in Relation to Power - NRR/DE/EHEB El (NOTE 3) 11/30/83 NA
Plant Siting and Cooling System Selection . )

C-17 Interim Acceptance Criteria for Solidification Agents Emrit NRR/DSI/METB NOTE 3(a) 11/30/83 NA
for Radioactive Solid Wastes ‘ ) e

D-1 Advisabillty of & Seismic Scram Thatcher RES/DET/MSEB DROP 1 12/31/98 NA

D-2 Emergency Core Coclmg System Capablhty for Future Emrit RES/DRA/ARGIB DROP 12/31/88 NA

‘ Plants = ' ' L R o
D3 Control Rod Drop Accldenl Emrit NRR/DSI/CPB - NOTE 3(b) 11/30/83 NA
NEW GENERIC ISSUES

1. Failures in Air-Monitorlng, Air-Cleaning. and Emrit NRR/DSI/METB DROP 11/30/83 NA
Ventilating Systems . . o

2, Failure of Protective Devices on Essentlal Equipment Diab RES/DSIR/EIB DROP 2 06/30/95 NA

3. Set Point Drift in Instrumentation Emrit NRR/DSIR/RPSIB NOTE 3(b) 1 06/30/86 NA

4, End-of-Life and Maintenance Criteria Thatcher NRR/DE/EQB NOTE 3(b) 11/30/83 NA

5. Design Check and Audit of Balance-of-Plant Equipment Pittman NRR/DSI/ASB I.F.1 11/30/83 NA

6 Separation of Contro! Rod from Its Drive and BWR High Vandermolen NRR/DSI/CPB NOTE 3(b) 1 12/31/94 NA
Rod Worth Events .

7. Failures Due to Flow-Induced Vibrations Vandermolen ~ NRR/DSI/RSB DROP 1 06/30/91 NA

8. Inadvertent Actuation of Safety Injection in PWRs Colmar NRR/DSI/RSB L.C.1 11/30/83 NA

9. Reevaluation of Reactor Coolant Pump Trip Criteria Emrit NRR/DSI/RSB 1.K.3(5) 11/30/83 NA

10. Surveillance and Maintenance of TIP lsolaﬂon Valves Riggs NRR/DSVICSB DROP 11/30/83 NA
and Squib Charges

1. _ Turbine Disc Cracking Pittman NRR/DE/MTEB A-37 11/30/83 - NA

12, BWR Jet Pump Integrity Sege NRR/DE/MTEB, NOTE 3(b) 1. 12/31/84 NA

MEB - . ,

13. Small Break LOCA from Extended Overheatlng of Riani NRR/DSI/RSB DROP 11/30/83 NA
Pressurizer Heaters

14. PWR Pipe Cracks Emrit NRR/DE/MTEB NOTE 3(b) 2 12/31/94 NA

15. Radiation Elfects on Reactor Vessel Supports Emrit RES/DET/EMMEB NOTE 3(b) 3 06/30/96 NA
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16. BWR Main Steam Isolation Valve Leakage Control Systems  Milstead NRR/DSI/ASB C-8 11/30/83 NA
17. Loss of Offsite Power Subsequentto a LOCA Colmar NRR/DSI/PSB, DROP 11/30/83 NA
ICSB
18. Steam Line Break with Consequential Small LOCA Riggs NRR/DSIVRSB I.C.1 11/30/83 NA
19. Safety Implications of Nonsafety Instrument and Control Sege NRR/DST/GIB A-47 11/30/83 NA
Power Supply Bus
20. Effects of Electromagnetic Pulse on Nuclear Power Thatcher NRR/DS/ICSB NOTE 3(b) 1 06/30/84 NA
Plants
21. Vibration Qualification of Equipment Riggs NRR/DE/EIB DROP 2 06/30/91 NA
22, Inadvertent Boron Dilution Events Vandermolen NRR/DSI/RSB NOTE 3(b) 2 12/31/94 NA
23. Reactor Coolant Pump Seal Failures Riggs RES/DET/GSIB NOTE 3(b) 1 06/30/00 NA
24, Automatic ECCS Switchover to Recirculation Milstead RES/DET/GSIB NOTE 3(b) 3 12/31/95 NA
25. Automatic Air Header Dump on BWR Scram System Milstead NRR/DSI/RSB NOTE 3(a) 11/30/83
26. Diesel Generator Loading Problems Related to SIS Reset Emiit NRR/DSI/ASB 17 11/30/83 NA
on Loss of Offsite Power
27. Manual vs. Automated Actions Pittman NRR/DSI/RSB 8-17 11/30/83 NA
28. Pressurized Thermal Shock Emiit NRR/DST/GIB A-49 11/30/83 NA
29, Bolting Degradation or Failure in Nuclear Power Plants Vandermolen RES/DSIR/EIB NOTE 3(b) 2 06/30/95 NA
30. Potential Generator Missiles - Generator Rotor Pittman NRR/DE/MEB DROP 1 12/31/85 NA
Retaining Rings
31. Natural Circulation Cooldown Riggs NRR/DSI/RSB 1.C.1 11/30/83 NA
32. Flow Blockagae in Essential Equipment Caused by Corbicula  Emurit NRR/DSI/ASB 51 11/30/83 NA
33. Correcting Atmospheric Dump Valve Opening Upon Loss of  Pittman NRR/DSV/ICSB A-47 11/30/83 NA
Integrated Control System Power
34. RCS Leak Riggs NRR/DHFS/PSRB DROP 1 06/30/84 NA
35. Degradation of Internal Appurtenances in LWRs Vandermolen NRR/DSVI/CPB, DROP 2 12/31/98 NA
RSB
36. Loss of Service Water Colmar NRR/DSI/ASB, NOTE 3(b) 3 06/30/91 NA
AEB, RSB
37. Steam Generator Overfill and Combined Primary and Colmar NRR/DST/GIB, A-47, 1 06/30/85 NA
Secondary Blowdown NRR/DSI/RSB 1.C.1(2)
3s. Potential Recirculation System Failure as a Consequence Emiit RES/DSIR/RPSIB DROP 2 06/30/95 NA
of Ingestion of Containment Paint Flakes or Other Fine
Debris
39. Potential for Unacceptable Interaction Between the CRD Pittman NRR/DSI/ASB 25 1 06/30/95 NA
System and Non-Essential Control Air System
40. Safety Concerns Associated with Pipe Breaks in the BWR Colmar NRR/DSI/ASB NOTE 3(a) 1 06/30/84 B-65
Scram System
41. BWR Scram Discharge Volume Systems Vandermolen NRHR/DSI/RSB NOTE 3(a) 11/30/83 B-58
42, Combination Primary/Secondary System LOCA Riggs NRR/DSI/RSB 1.C.1 1 06/30/85 NA
43. Reliability of Air Systems Milstead RES/DSIR/RPSI NOTE 3(a) 2 12/31/88 B8-107

(
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44, Failure of Saltwater Cooling System Milstead NRR/DSI/ASB 43 1 12/31/88 NA
45, Inoperability of Instrumentation Due to Extreme Cold Milstead NRR/DSI/ICSB NOTE 3(a) 2 06/30/91
Weather
46. Loss of 125 VoIt DC Bus Sege NRR/DSI/PSB 76 11/30/83 NA
47. Loss of Offsnte Power Thatcher NRR/DSI/RSB, NOTE 3(b) 11/30/83
. ) _ S ASH
48. LCco for Class 1E Vlta| lnstrument Buses in Operahng Sege NRR/DSI/PSB 128 1 12/31/86 NA
Reactors . . e
49, Interfocks and LCOs for Redundant Class 1E Tie-Breakers Sege NRR/DSI/PSB 128 3 06/30/91 NA
50. Reactor Vessel Level Instrumentation in BWRs Thatcher NRR/DSV/RSB, NOTE 3(b) 1 12/31/84 NA
T ) -1csB
51. Proposed Requirements for Improving the Reliability of Emrit RES/DE/EIB - NOTE 3(a) 1 12/31/89 L-913
Open Cycle Service Water Systems o .
52. SSW Flow Blockage by Blue Mussels Emrit NRR/DSI/ASB 51 11/30/83 NA
53. Consequences of a Postula!ed Flow Blockage lncldent Vandermolen NRFVDSI/CPB DROP 1 12/31/84 NA
imaBWR:: 7. & ‘ RSB L ‘ '
54, Valve Operator-Related Events Occurring During 1978, Colmar NRR/DE/MEB nES6.1 -~ 1 06/30/85 NA
1979, and 1980 ' e .
55. Failure of Class 1E Safety-Related Switchgear Circuit Emrit NRR/DSI/PSB DROP 2 06/30/91 NA
Breakers to Close on Demand ' T o L
56. Abnormal Transient Operating Guidelines as Applied to Colmar NRR/DHFS/HFEB A-47, 11/30/83 NA
a Steam Generator Overfill Event _ 1.D.1 s ‘
57. Effects of Fire Protection System Actuation Milstead RES/DRA/ARGIB NOTE 3(b) 3 06/30/95 NA
on Safety-Related Equipment : ' -
58.° Inadvenent Contamment Floodmg Sege NRR/DSI/ASB, DROP 11/30/83
C ~ ~ CSB . e
59. Techmcal Specification Requlrements for Plant Shutdown Emrit NRR/DST/TSIP RI (NOTE 5) 1 06/30/85 NA
when Equipment for Safe Shutdown is Degraded or o
Inoperable i
60. Lamellar Tearing of Reactor Systems Structural Supports Colmar NRR/DST/GIB A-12 11/30/83 NA
61. SRV Line Break Inside the BWR Wetwell Airspace of Mark  Milstead NRR/DS!/CSB NOTE 3(b) 2 12/31/86 NA
I and Il Containments B _ :
62. Reactor Systems Bolting Applications Riggs RES/DSIR/EIB 29 1 12/31/88 NA
63. Use of Equipment Not Classified as Essential to Safety Pittman RES/DRA/ARGIB DROP 1 06/30/90 NA
in BWR Transient Analysis .
64, Identification of Protection System Instrument Sensing Thatcher NRR/DSIICSB NOTE 3(b) 11/30/83
Lines . o
65. Probability of Core-Melt Due to Component Cooling Water Vandermolen =~ NRR/DSI/ASB 23 1 12/31/86 NA
System Failures K
66. Steam Generator Requirements Riggs NRR/DEST/EMTB NOTE 3(b) 2 12/31/88 NA
67. Steam Generator Staff Actions - - -
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67.2.1 Integrity of Steam Generator Tube Sleaves Riggs NRR/DE/MEB 135 4 06/30/94 NA
67.3.1 Steam Generator Overfill Riggs NRR/DST/GIB A-47, 4 06/30/94 NA
NRR/DSI/RSB 1.C.A
67.3.2 Pressurized Thermal Shock Riggs NRR/DST/GIB A-49 4 06/30/94 NA
67.3.3 Improved Accident Monitoring Riggs NRR/DSIICSB NOTE 3(a) 4 06/30/94 A-17
67.34 Reactor Vessel Inventory Measurement Riggs NRR/DSI/CPB ILF.2 4 06/30/94 NA
67.4.1 RCP Trip Riggs NRR/DSIRSB 11.K.3(5) 4 06/30/94 G-01
67.4.2 Control Room Design Review Riggs NRR/DHFS/HFEB 1.D.1 4 06/30/94 F-08
67.4.3 Emergency Operating Procedures Riggs NRC/DHFS/PSRB L.C.1 4 06/30/94 F-05
67.5.1 Reassessment of Radiological Consequences Riggs RES/DRPS/RPSI LI (NOTE 3) 4 06/30/94 NA
67.5.2 Resevaluation of SGTR Design Basis Riggs RES/ODRPS/RPSI L1 (67.5.1) 4 06/30/94 NA
67.5.3 Secondary System Isolation Riggs NRR/DSI/RSB DROP 4 06/30/94 NA
67.6.0 Organizational Responses Riggs OIE/DEPER/IRDB A3 4 06/30/94 NA
67.7.0 Improved Eddy Current Tests Riggs RES/DE/EIB 135 4 06/30/94 NA
67.8.0 Denting Criteria Riggs NRR/DE/MTEB 135 4 06/30/94 NA
67.9.0 Reactor Coolant System Pressure Control Riggs NRR/DSVGIB A-45, 4 06/30/94 NA
NRR/DSI/RSB 1.C.1 (2,3)
67.10.0 Supplemental Tube Inspections Riggs NRR/DI/ORAB LI (NOTE 5) 4 06/30/94 NA
68. Postulated Loss of Auxiliary Feedwater System Resulting Pittman NRR/DSIASB 124 3 - 06/30/91 NA
from Turbine-Driven Auxiliary Feedwater Pump Steam
Supply Line Rupture
69. Make-up Nozzle Cracking in B&W Plants Colmar NRR/DE/MEB, NOTE 3(b) 1 12/31/84 B43
MTEB
70. PORV and Block Valve Reliability Riggs RES/DEJEIB NOTE 3(a) 3 06/30/91
71. Failure of Resin Demineralizer Systems and Their Pittman RES/DRA/ARGIB DROP 3 06/30/01 NA
Effects on Nuclear Power Plant Safety
72, Control Rod Drive Guide Tube Support Pin Failures Riggs RES DROP 1 06/30/91 NA
73. Detached Thermal Sleeves Emrit RES/DSIR/EIB NOTE 3(a) 3 06/30/95 NA
74. Reactor Coolant Activity Limits for Operating Reactors Milstead NRR/DSI/AEB DROP 1 06/30/86 NA
75. Generic Implications of ATWS Events at the Salem Emrit RES/DRA/ARGIB NOTE 3(a) 1 06/30/90 B-76,
Nuclear Plant B-77,
B-78,
B-79,
B-80,
B-81,
B8-82,
B-85
B-86,
B-87,
B-88,
B-89,
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75. (Cont.) I, B-90,
B-91,
B-92,
- o o o . , B-93
76. Instrumentation and Control Power Interactions Zimmerman RES/DSIR/EIB DROP 3 06/30/95 NA
77. Flooding of Safety Equnpment Compartments by Back-flow Colmar RES/DE/EIB A-17 12/31/87 NA
: Through Floor Drains : -
78. Monitoring of Fatigue Transient Limtts for Reactor Rourk RES/DET/GSIB NOTE 3(b) 3 12/31/97
Coolant System™ = '~ ’ T - -
79. Unanalyzed Reactor Vessel Thermal Stress During Colmar RES/DS!R/EIB NOTE 3(b) 3 06/30/95 NA
Natural Convection Cooldown = - - .
80. Pipe Break Effects ori Control Rod Drive Hydraulic Lines Vandermolen RES/DSARE/REAHFB  CONTINUE 3 06/30/03
in the Drywells of BWR Mark 1 and Il Containments
81." Impact of Locked Doors and Bamers oft Plant and Rourk RES/DSIR/EIB Low 4 06/30/95 NA.
Personnel Safety : - g o
82, Beyond Design Basis Accidents in Spent Fuel Pools Vandermolen RES/DRPSIRPSI NOTE 3(b) 2 06/30/03 NA
83. Control Room Habltablhty ’ Emrit’ RES/DST/AEB NOTE 3(b) 3 06/30/03 NA
84, CEPORVs' - .7 . Riggs RES/DSIR/RPSI NOTE 3(b) 2 06/30/90 NA
85." Reliability of Vacuum Breakers Connected to Steam Milstead NRR/DSI/CS8 DROP° 2 06/30/91 NA
Discharge Lines Inside BWR Containments . .. - : , .
86. Long Range Plan for Dealing with Stress Corrosion Emrit NRR/DEST/EMTB NOTE 3(a) 1 06/30/88 B-84
Cracking in BWR Piping L o
87. Failure of HPCI Steam Line Without lsolation Pittman RES/DSIR/EIB NOTE 3(a) 2 06/30/95
88. - Earthquakes and Emergency Planning Riggs RES/DRA/ARGIB NOTE 3(b) 12/31/87 .NA
89. Stiff Pipe Clamps - *~ ‘ Chang RES/DSIR/EIB Low 2 06/30/95 NA
90. Techntcal Specifications for Antnctpatory Tnps Vandermolen NRR/DSI/RSB, DROP 2 12/31/98 NA
ICS8
1. Matn Crankshaft Failures in Transamerica Delaval Emrit HESIDRA/AFtGlB NOTE 3(b) 12/31/87 NA
Emergency Diesel Generators - ; :
92, Fuel Crumbhng Dunng LOCA Vandermolen ~ NRR/DSI/RSB, DROP 1 12/31/98 NA
; """ CPB C
93. Steam Blndlng of Auxmary Feedwater Pumps Pittman RES/DRPS/RPSI NOTE 3(a) 06/30/88 B-98
94. Additional Low Temperature Overpressure Protection - Pittman RES/DSIR/RPS! NOTE 3(a) - 06/30/90
for Light Water Reactors "t " o 2 ' '
95. Loss of Effective Volume for Containment Recirculation Milstead RES/DRA/ARGIB NOTE 3(b) 06/30/90 - NA
Spray ‘
96. RHR Suction Valve Testing Milstead RES/DRA/ARGIB 105 06/30/90 NA
97. PWR Reactor Cavity Uncontrolled Exposures Vandermolen ~ NRR/DSI/RAB .0.3.1 06/30/85 NA
98. CRD Accumulator Check Valve Leakage ... ... Pittman NRR/DSI/ASB - DROP - 06/30/85 NA
99, RCS/AHR Suction Line Valve Interlock on PWRs Pittman RES/DRPS/RPSI NOTE 3(a) 3 06/30/91 L-817
100. Once-Through Steam Generator Level Jackson RES/DSIR/EIB DROP 1 06/30/95 NA
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101. BWR Water Level Redundancy Vandermolen RES/DE/EIB NOTE 3(b) 1 06/30/89 NA

102. Human Error in Events Involving Wrong Unit or Wrong Emrit NRR/DLPQ/LPEB NOTE 3(b) 2 12/31/88 NA
Train

103. Design for Probable Maximum Precipitation Emrit RES/DE/EIB NOTE 3(a) 1 12/31/89 NA

104. Reduction of Boron Dilution Requirements Pittman RES/DRAJARGIB DROP 12/31/88 NA

105. Interfacing Systems LOCA at LWRs Milstead RES/DE/EIB NOTE 3(b) 4 06/30/95 NA

106. Piping and Use of Highly Combustible Gases in Vital Milstead RES/DRPS NOTE 3(b) 2 06/30/95 NA
Areas

107. Main Transformer Failures Milstead RES/DRA/ARGIB DROP 3 06/30/00 NA

108. BWR Suppression Pool Temperature Limits Colmar NRR/DSI/CSB RI (NOTE 3) 06/30/85 NA

109. Reactor Vessel Closure Failure Riggs RES/DRAJ/ARGIB DROP 06/30/90 NA

110. Equipment Protective Davices on Engineered Safety Diab RES/DSIR/EIB DROP 1 06/30/95 NA
Features

11. Stress Corrosion Cracking of Pressure Boundary Riggs NRR/DE/MTEB LI (NOTE 5) 1 06/30/91 NA
Ferritic Steels in Selected Environments

112. Westinghouse RPS Surveillance Frequencies and Pittman NRR/DSVICSB Rl (NOTE 3) 12/31/85 NA
Out-of-Service Times

113. Dynamic Qualification Testing of Large Bore Riggs RES/DSIR/EIB NOTE 3(b) 2 06/30/95 NA
Hydraulic Snubbers

114, Seismic-Induced Relay Chatter Riggs NRR/DSRO/SPEB A-46 1 06/30/91 NA

115. Enhancement of the Reliability of Westinghouse Milstead RES/DRPS/APSI NOTE 3(b) 2 06/30/00 NA
Solid State Protection System

116. Accident Management Pittman RES/DRAJ/ARGIB S 06/30/91 NA

117. Allowable Time for Diverse Simultaneous Pittman RES/DRA/ARGIB DROP 06/30/90 NA
Equipment Outages

118. Tendon Anchorage Failure Shaukat RES/DSIR/EIB NOTE 3(a) 1 06/30/95 NA

119, Piping Review Committee Recommendations - - -

119.1 Piping Rupture Requirements and Decoupling of Riggs NRR/DE RI (NOTE 3) 3 12/31/97 NA
Seismic and LOCA Loads

119.2 Piping Damping Values Riggs NRR/DE RI (DROP) 3 12/31/97 NA

119.3 Decoupling the OBE from the SSE Riggs NRR/DE Ri (S) 3 12/31/97 NA

119.4 BWR Piping Materials Riggs NRR/DE Rl (NOTE 5) 3 12/31/97 NA

119.5 Leak Detection Requirements Riggs NRR/DE RI (NOTE 5) 3 12/31/97 NA

120. On-Line Testability of Protection Systems Milstead RES/DRA/ARGIB NOTE 3(b) 2 06/30/95 NA

121. Hydrogen Control for Large, Dry PWR Containments Emrit RES/DSIR/SAIB NOTE 3(b) 2 06/30/95 NA

122, Davis-Besse Loss of All Feedwater Event of
June 9, 1985: Short-Term Actions

122.1 Potential Inability to Remove Reactor Decay Heat - - -

122.1.a Failure of Isolation Valves in Closed Paosition Vandermolen NRR/DSRO/RSIB 124 4 12/31/98 NA

122.1.b Recovery of Auxiliary Feedwater Vandermolen NRR/DSRO/RSIB 124 4 12/31/98 NA

122.1.c. Interruplion of Auxiliary Feedwater Flow Vandermolen =~ NRR/DSRO/RSIB 124 4 12/31/98 NA
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EE .
122.2 Initiating Feed-and-Bleed Vandermolen NRR/DEST/SRXB NOTE 3(b) 4 12/31/98 NA
122.3 Physical Security System Constraints \ Vandermolen NRR/DSRO/SPEB DROP 4. 12/31/98 NA
123. Deficiencies in the Regulations Governing DBA and Milstead RES/DSIR/SAIB DROP 1 06/30/95 NA
Single-Failure Criteria Suggested by the Davls-Besse
Event of June 9, 1985 .
124, Auxiliary Feedwater System Rellablhty Emrit NRR/DEST/SRXB NOTE 3(a) . 3 06/30/91
125. Davis-Besse Loss of All Feedwater Event of June 9, 1985: - - -
Long-Term Actions :
125.1.1 Availability of the Shift Technical Advisor Vandermolen RES/DRA/ARGIB DROP 7 12/31/98 -- NA
125.1.2 PORYV Reliability - -. . - 7 12/31/98 :
125.1.2.a Need for a Test Program to Establlsh Reliability of Vandermolen NRR/DSRO/SPEB 70 7 12/31/98 NA
the PORV
125.1.2.b Need for PORV Surveillance Tests to Conf‘ im Vandermolen NRR/DSRO/SPEB 70 7 12/31/98 NA,
’ Operational Readiness . '
125.1.2.c Need for Additional Protection Against PORV Failure Vandermolen ~ NRR/DSRO/SPEB DROP 7 12/31/98 . NA
125.1.2.d Capability of the PORV to Support Feed- and-Bleed Vandermolen NRR/DSRO/SPEB A-45 7 12/31/98 NA
125.1.3 SPDS Availability Milstead RES/DRA/ARGIB . NOTE 3(b) 7 12/31/98 NA
125.1.4 Plant-Specific Simulator Riggs RES/DRA/ARGIB DROP 7 12/31/98 NA
125.1.5 Safety Systems Tested in All Conditions Required by Riggs RES/DRA/ARGIB DROP 7 12/31/98 NA
DBA .. o e : ,
125.1.6 Valve Torque Limit and Bypass Switch Semngs Vandermolen RES/DRA/ARGIB DROP 7 12/31/98 NA
125.1.7 Operator Training Adequacy - - -
125.1.7.a Recover Failed Equipment Pittman RES/DRA/ARGIB DROP 7 12/31/98 NA
125.1.7.b° Realistic Hands-On Training Vandermolen RES/DRAJARGIB DROP 7 12/31/98 .- NA
125.1.8 . Procedures and Staffing for Repomng to NRC Emergency  Vandermolen RES/DRA/ARGIB DROP 7 12/31/98 NA
B Response Center '
125.11.1 Need for Additional Actions on AFW Systems - - . - .
125.1l.1.a Two-Train AFW Unavailability . Vandermolen NRR/DSRO/SPEB DROP 7 12/31/98 NA .
125.11.1.b Review Existing AFW Systems for Slngle Failure Vandermolen NRR/DSRO/SPEB 124 . 7 12/31/98 NA
125.1.1.¢ NUREG-0737 Reliability lmprovements o Vandermolen NRR/DSRO/SPEB DROP 7 12/31/98 NA -
125.11.1.d AFW/Steam and Feedwater Rupture Control System/ICS Vandermolen NRR/DSRO/SPEB DROP 7 12/31/98 NA
Interactions in B&W Plants . .
125, II 2 Adequacy of Existing Maintenance Requnremen!s for Riggs RES/DRAJARGIB DROP 7 12/31/98 NA
Safety-Related Systems
125.11.3 Review Steam/Feedline Break Mitigation Systems for V'Molen NRR/DSRO/SPEB - DROP 7 12/31/98 NA
. Single Failure R : .
125.1.4 Thermal Stress of OTSG Components Riggs NRR/DSRO/SPEB DROP 7 12/31/98 NA
125.1L.5 Thermal-Hydraulic Effects of Loss and Restoration Riggs RES/DRA/ARGIB DROP 7 12/31/98
of Feedwater on Primary System Components ' ' : ‘ ' ' o
125.11.6 Reexamine PRA Estimates of Core Damage Risk from Loss Vandermolen =~ RES/DRA/ARGIB DROP 7 12/31/98 NA
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of All Feedwater
125.11.7 Reevaluate Provision to Automatically Isolate Vandermolen RES/DRPS/RPSI NOTE 3(b) 7 12/31/98 NA
Feedwater from Steam Generator During a Line Break
125.11.8 Reassess Criteria for Feed-and-Bleed Initiation Vandermolen RES/DRA/ARGIB DROP 7 12/31/98 NA
125.11.9 Enhanced Feed-and-Bleed Capability Vandermolen =~ NRR/DSRO/SPEB DROP 7 12/31/98 NA
125.11.10 Hierarchy of Impromptu Operator Actions Riggs RES/DRA/ARGIB DROP 7 12/31/98 NA
125.11.11 Recovery of Main Feedwater as Altemative to Auxiliary Riggs RES/DRA/ARGIB DROP 7 12/31/98 NA
Feedwater
125.11.12 Adequacy of Training Regarding PORV Operation Riggs RES/DRAJARGIB DROP 7 12/31/98 NA
125.1.13 Operator Job Aids Pittman NRR/DRAJARGIB DROP 7 12/31/98 NA
125.1.14 Remote Operation of Equipment Which Must Now Be Vandermolen =~ NRR/DSRO/SPEB DROP 7 12/31/98 NA
Operaled Locally
126, Reliability of PWR Main Steam Safety Valves Riggs RES/DRA/ARGIB LI (NOTE 3) 06/30/88 NA
127. Maintenance and Testing of Manual Valves in Safety- Pittman RES/DRA/ARGIB Low 12/31/87 NA
Related Systems
128. Electrical Power Reliability Emiit RES/DSIR/EIB NOTE 3(a) 2 06/30/95
129. Valve interlocks to Prevent Vessel Drainage During Milstead RES/DRAJARGIB DROP 06/30/90 NA
Shutdown Cooling
130. Essential Service Water Pump Failures at Multiplant Riggs RES/DSIR/RPSIB NOTE 3(a) 2 12/31/95
Sites
131, Potential Seismic Interaction Involving the Movable Riggs RES/DRAJARGIB S 1 06/30/91 NA
in-Core Flux Mapping System Used in Westinghouse-
Designed Plants
132. RHR System Inside Containment Su RES/DSIR/SAIB DROP 1 12/31/95 NA
133. Update Palicy Statement on Nuclear Plant Statt Pittman NRR/OLPQ/LHFB LI (NOTE 3) 1 12/31/91 NA
Working Hours
134. Rule on Degree and Experience Requirement Pittman RES/DRA/RDB NOTE 3(b) 12/31/89 NA
135. Stearn Generator and Steam Line Overfill Emuiit RES/DSIR/EIB NOTE 3(b) 3 06/30/95 NA
136. Storage and Use of Large Quantities of Cryogenic Milstead RES/DRA/ARGIB LI (NOTE 3) 06/30/88 NA
Combustibles On Site
137. Refueling Cavity Seal Failure Milstead RES/DRAJARGIB DROP 06/30/90 NA
138. Deinerting of BWR Mark I and Il Containments During Milstead RES/DSIR/SAIB DROP 2 12/31/98 NA
Power Operations Upon Discovery of RCS Leakage or a
Train of a Safety System Inoperable
139. Thinning of Carbon Steel Piping in LWRs Riggs RES/DRA/ARGIB RI (NOTE 3) 1 06/30/95 NA
140. Fission Product Removal Systems Riggs RES/DRA/ARGIB DROP 06/30/90 NA
141, Large-Break LOCA With Consequential SGTR Riggs RES/DRA/ARGIB DROP 06/30/90 NA
142, Leakage Through Electrical Isolators in Milstead RES/DSIR/EIB NOTE 3(b) 4 12/31/97 NA
Instrumentation Circuits
143. Availability of Chilled Water Systems and Room Cooling Milstead RES/DRA/ARGIB NOTE 3(b) 2 06/30/95 NA
144, Scram Without a Turbine/Generator Trip Hrabal RES/DSIR/EIB DROP 2 12/31/98 NA
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145, Actions to Reduce Common Cause Failures Rasmuson RES/DST/PRAB NOTE 3(b) 3 06/30/00 NA
146. Support Flexibility of Equipment and Components Chang RES/DSIR/EIB NOTE 3(b) 2 06/30/95 NA
147. Fire-Induced Altemate Shutdown/Control Room Panel Milstead RES/DSIR/SAIB LI (NOTE 3) 1 06/30/94 NA
: Interactions - | . ‘ e
148. - Smoke Contro! and Manual Fire-Fighting Effectiveness Basdekas RES/DSIR/RPSIB Lt (NOTE 3) 1 06/30/00 NA
149, Adequacy of Fire Barriers Emrit RES/DSIR/EIB DROP 2 12/31/98 NA
150. Overpressurization of Containment Penetrations Milstead RES/DSIR/SAIB DROP 1 06/30/95 NA
151, Reliability of Anticipated Transient Without Milstead RES/DSIR/SAIB NOTE 3(b) 2 06/30/95 NA
SCRAM Recirculation Pump Trip in BWRs : =
152, Design Basis for Valves That Might Be Subjected to Emrit RES/DSIR/EIB DROP 3 06/30/01 NA
Significant Blowdown Loads ) R .
153. Loss of Essential Service Waterin LWRs . Riggs RES/DRA/ARGIB NOTE 3(b) 2 12/31/95 NA
154, Adequacy of Emergency and Essential Lighting Woods RES/DS!R/SAIB DROP 2 12/31/98 NA
168. Generic Concems Arising from TMI-2 Cleanup - . - L = i .
155.1 More Realistic Source Term Assumptions Emrit RES/DST/AEB NOTE 3(a) 2 06/30/95 NA
155.2 Establish Licensing Hequirements for Non-Operatmg Emrit RES/DSIH/EIB Rl (NOTE 5) 2 06/30/95 NA
Facilities - : L
165.3 Improve Design Requirements for Nuclear Facilities Emrit RES/DSIFVEIB DROP 2 06/30/95 NA
155.4 Improve Criticality Calculations Emrit RES/DSIR/EIB DROP 2 06/30/95 NA
155.5 More Realistic Severe Reactor Accident Scenario Emrit RES/DSIR/EIB DROP 2 06/30/95 NA
155.6 Improve Decontamination Regulations Emrit RES/DSIR/EIB DROP 2 06/30/95 NA
155.7 Improve Decommissioning Regulations Emrit RES/DSIR/EIB DROP 2 06/30/95 NA
156. Systematic Evaluation Program - - ’ -
156.1.1 Settlement of Foundations and Buried Equipment Chang RES/DSIR/EIB DROP 7 06/30/01 NA
156.1.2 Dam Integrity and Site Flooding Chen RES/DSIR/SAIB DROP 7 06/30/01 NA
156.1.3 Site Hydrology and Ability to Withstand Floods Chen RES/DSIR/SAIB DROP 7 06/30/01 NA
156.1.4 Industrial Hazards ' Ferrell RES/DSIR/SAIB DROP 7 06/30/01 NA
156.1.5 Tornado Missiles . Chen RES/DSIR/SAIB DROP 7 06/30/01 NA
156.1.6 Turbine Missiles . .. . Emrit RES/DSIR/EIB DROP 7 06/30/01 NA
156.2.1 Severe Weather Effects on Structures Chen RES/DSIR/SAIB DROP 7 06/30/01 NA
166.2.2 Design Codes, Criteria, and Load Combinations Kirkwood RES/DSIR/EIB . DROP 7 06/30/01 NA
156.2.3 Containment Design and Inspection Shaukat RES/DSIR/EIB DROP 7 06/30/01 NA
156.2.4 Seismic Design of Structures, Systems, and Components Chen RES/DSIR/SAIB DROP 7 06/30/01 NA
156.3.1.1 Shutdown Systems Woods RES/DSIR/SAIB DROP 7 06/30/01 NA
156.3.1.2 - Electrical Instrumentation and Controls - Woods RES/DSIR/SAIB DROP 7 06/30/01 NA
- 156.3.2. Service and Cooling Water Systems Su RES/DSIR/SAIB DROP 7 06/30/01 NA
156.3.3 Ventilation Systems Burdick RES/DSIR/SAIB DROP 7 06/30/01 NA
156.3.4 Isolation of High and Low Pressure Systems Burdick RES/DSIR/SAIB DROP 7 06/30/01 NA
156.3.5 - - Automatic ECCS Switchover Milstead RES/DSIR/SAIB 24 7 06/30/01 NA
156.3.6.1 Emergency AC Power Emiit RES/DSIR/EIB DROP 7 06/30/01 NA
156.3.6.2 Emergency DC Power Rourk RES/DSIR/EIB DROP 7 06/30/01 NA
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156.3.8 Shared Systems Emrit RES/DSIR/EIB DROP 7 06/30/01 NA

156.4.1 RPS and ESFS Isolation Emrit RES/DSIR/EIB 142 7 06/30/01 NA

156.4.2 Testing of the RPS and ESFS Chang RES/DSIR/SAIB 120 7 06/30/01 NA

156.6.1 Pipe Break Effects on Systems and Components Page RES/DET/GSIB HIGH 7 06/30/01

157. Containment Performance Shaperow RES/DSIR/SAIB NOTE 3(b) 06/30/95 NA

158. Performance of Power-Operated Valves Under Design Hrabal RES/DET/GSIB NOTE 3(b) 2 06/30/00 NA
Basis Conditions

159. Qualification of Safety-Related Pumps While Running Su RES/DSIR/SAIB DROP 1 06/30/95 NA
on Minimum Flow

160. Spurious Actions of Instrumentation Upon Restoration Rourk RES/DSIR/EIB DROP 1 06/30/95 NA
of Power

161. Use of Non-Safety-Related Power Supplies in Safety- Rourk RES/DSIR/EIB DROP 1 06/30/95 NA
Related Circuits

162. Inadequate Technical Specifications for Shared Cheh RES/DSIR/SAIB DROP 1 06/30/95 NA
Systems at Multiplant Sites When One Unit Is
Shut Down

163. Multiple Steam Generator Tube Leakage Coffman RES/DET/GSIB HIGH 12/31/97

164. Neutron Fluence in Reactor Vessel Emiit RES/DSIR/EIB DROP 1 06/30/95 NA

165. Safety and Safety/Relief Valve Reliability Hrabal RES/DET/GSIB NOTE 3(b) 2 06/30/00 NA

166. Adequacy of Fatigue Life of Metal Components Emrit NRAR/DE/EMEB NOTE 3(b) 2 12/31/97 NA

167. Hydrogen Storage Facility Separation Burdick RES/DSIR/SAIB LOW 1 06/30/95 NA

168. Environmental Qualification of Electrical Equipment Emuit NRR/DSSA/SPLB HIGH 2 12/31/98

169, BWR MSIV Common Mode Failure Due to Loss of Emuit RES/DET/GSIB DROP 1 06/30/00 NA
Accumulator Pressure

170. Fuel Damage Criteria for High Burnup Fuel Emirit RES/DET/GSIB NOTE 3(b) 2 06/30/01 NA

171. ESF Failure from LOOP Subsequent to a LOCA Rourk RES/DET/GSIB NOTE 3(b) 1 12/31/98 NA

172. Multiple System Responses Program Emiit RES/DET/GSIB NOTE 3(b) 2 06/30/02 NA

173. Spent Fuel Storage Pool - -

173.A Operating Facilities Emirit RES/DET/GSIB NOTE 3(b) 4 06/30/02 NA

173.B Permanently Shutdown Facilities Emyit RES/DET/GSIB NOTE 3(b) 4 06/30/02 NA

174. Fastener Gaging Practices - -

174.A SONGS Employees’ Concern Emvit RES/DET/GS!IB NOTE 3(b) 1 06/30/00 NA

174.8 Johnson Gage Company Concern Emrit RES/DET/GSIB NOTE 3(b) 1 06/30/00 NA

175. Nuclear Power Plant Shift Staffing Emrit RES/DET/GSIB NOTE 3(b) 1 06/30/00 NA

176. Loss of Fill-Qil in Rosemount Transmitters Emrit RES/DET/GSIB NOTE 3(b) 1 06/30/00 NA

177. Vehicle Intrusion at TM! Emiit RES/DET/GSIB NOTE 3(a) 1 06/30/00 NA

178. Effect of Hurricane Andrew on Turkey Point Emrit RES/DET/GSIB L! (NOTE 3) 2 06/30/00

179. Core Performance Emrit RES/DET/GSIB LI{NOTE 5) 1 06/30/00

180. Notice of Enforcement Discretion Emrit RES/DET/GSIB LI (NOTE 3) 1 06/30/00

181. Fire Protection Emit RES/DET/GSIB LI (NOTE 5) 1 06/30/00

182. General Electric Extended Power Uprate Emrit RES/DET/GSIB RI (NOTE 5) 1 06/30/00
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183. Cy/cle-Specific Parameter Limits in Technical Emrit ' RES/DET/GSIB RI(NOTE3) 2 06/30/00
: Specifications '
184, Endangered Species Emrit RES/DET/GSIB El (NOTE 5) 1 06/30/00
.-185. Contro! of Recriticality Following Small-Break LOCA Vandermolen RES/DSARE/REAHFB  HIGH 06/30/01
In PWRs
186. Potential Risk and Consequences of Heavy Load Drops Lioyd RES/DSARE/REAHFB  NOTE 4 (Later)
187. The Potential Impact of Postulated Cesium Concentration Vandermolen ~ RES/DSARE/REAHFB DROP 06/30/01 NA
on Equipment Qualification in the Containment Sump by
in Nuclear Power Plants ‘
188. Steam Generator Tube Leaks/Ruptures Concurrent with VanderMolen RES/DSARE/REAHFB  Continue 06/30/02
. Containment Bypass
189. Susceptibility of Ice Condenser Contamments to VanderMolen ~ RES/DSARE/REAHFB  Continue 06/30/02
Early Failure from Hydogen Combustion During . ' ’
N . A Severe Accident - : ST
190. . Fatigue Evaluation of Metal Components for 60-Year Shaukat RES/DET/GSIB NOTE 3(b) 2 . 06/30/00 NA
. ' Plant Life - RS o ; - o
191, . Assessment of Debris Accumulation on PWR Sump " Marshall " RES/DET/GSIB HIGH 1 "12/31/98
Performance
192 Secondary Containment Drawdown Time VanderMolen RES/DSARE/REAHFB  DROP 06/30/03 NA
193. BWR ECCS Suction Concems Vandermolen RES/DSARE/REAHFB  NOTE 4 (Later)
194, Implications of Updated Probabillst!c Selsmlc Hazard T8BD RES/DSAREIREAHFB NOTE 4 {Later)
i - Estimates ' . '
195. Hydrogen Combustion in Foreign BWR Piping b TBD RES/DSARE/REAHFB 'NOTE 4 (Later)
HF1 STAFFING AND dUALlFlCATIONS -
HF1.1 Shift Staffing - Pittman RES/DRPS/RHFB NOTE 3(a) 2 06/30/89
HF1.2 Engineering Expertise on Shift Pittman NRR/DHFT/HFIB NOTE 3(b) 2 .06/30/89
HF1.3 Guidance on Limits and Conditions of Shift Work Pittman NRR/DHFT/HFIB NOTE 3(b) 2 06/30/89
HF2 TRAINING - ' . ' '
HF2.1 Evaluate Industry Training Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA
HF2.2 Evaluate INPO Accreditation Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA
HF2.3 Revise SRP Section 13.2 Pittman NRR/DHFT/HFIB Ll (_NOTE 5) 1 12/31/86 NA
HF3 OPERATOR LICENSING EXAMINATIONS
HF3.1 Develop Job Knowledge Catalog Pittman NRR/DHFT/HFIB LI (NOTE 3) 2 12/31/87 NA
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HF3.2 Develop License Examination Handbook Pittman NRR/DHFT/HFIB LI (NOTE 3) 2 12/31/87 NA

HF3.3 Develop Criteria for Nuclear Power Plant Simulators Pittman NRR/DHFT/HFIB .A.4.2(4) 2 12/31/87 NA

HF3.4 Examination Requirements Pittman NRR/DHFT/HFIB .A.2.6(1) 2 12/31/87 NA

HF3.5 Develop Computerized Exam System Pittman NRR/DHFT/HFIB LI (NOTE 3) 2 12/31/87 NA

HF4 PROCEDURES

HF4.1 Inspection Procedure for Upgraded Emargency Pittman NRR/DLPQ/LHFB NOTE 3(b) 6 06/30/95 NA
Operating Procedures

HF4.2 Procedures Generation Package Effectiveness Evaluation Pittman NRR/DHFT/HFIB LI (NOTE 5) 6 06/30/95 NA

HF4.3 Criteria for Safety-Related Operator Actions Pittman NRR/DHFT/HFIB B-17 6 06/30/95 NA

HF4.4 Guidelines for Upgrading Other Procedures Pittman RES/DRPS/RHFB NOTE 3(b) 6 06/30/95 NA

HF4.5 Application of Automation and Artificial Intelligence Pittman NRR/DHFT/HFIB HF5.2 6 06/30/95 NA

ig MAN-MACHINE INTERFACE

HF5.1 Local Control Stations Pittman RES/DRPS/RHFB NOTE 3(b) 4 06/30/95 NA

HF5.2 Review Criteria for Human Factors Aspects of Advanced Pittman RES/DRPS/RHFB NOTE 3(b) 4 06/30/95 NA
Controls and Instrumentation

HF5.3 Evaluation of Operational Aid Systems Pittman NRR/DHFT/HFIB HF5.2 4 06/30/95 NA

HF5.4 Computers and Compuler Displays Pittman NRR/DHFT/HFIB HF5.2 4 06/30/95 NA

HF6 MANAGEMENT AND ORGANIZATION

HF6.1 Develop Regulatory Position on Management and Pittman NRR/DHFT/HFIB 1.B.1.1 1 12/31/86 NA
Organization (1.2,3,4)

HF6.2 Regulatory Position on Management and Organization Pittman NRR/DHFT/HFIB 1.B.1.1 1 12/31/86 NA
at Operating Reactors (1,.23,4)

HF7 HUMAN RELIABILITY

HF7.1 Human Error Data Acquisition Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA

HF7.2 Human Error Data Storage and Retrieval Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA

HF7.3 Reliability Evaluation Specialist Aids Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA

HF7.4 Safety Event Analysis Results Applications Pittman NRR/DHFT/HFIB LI (NOTE 5) 1 12/31/86 NA

HF8 Maintenance and Surveillance Program Pittman NRR/DLPQ/LPEB NOTE 3(b) 2 06/30/88 NA
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CHERNOBYL ISSUES

CH1 ADMINISTRATIVE CONTROLS AND OPERATIONAL PRACTICES
CH1.1 Administrative Controls to Ensure That Procedures Are - -

Followed and That Procedures Are Adequate
CH1.1A Symptom-Based EOPs Emrit NRR/DLPQ/LHFB LI (NOTE 5) 06/30/89 NA
CH1.1B Procedure Violations Emrit RES/DSR/HFRB LI (NOTE 5) 06/30/89 NA
CH1.2 Approval of Tests and Other Unusual Operations - - - ' =
CH1.2A Test: Change, and Experiment Review Guidelines Emrit NRR/DOEA/OTSB LI (NOTE 5) 06/30/89 NA
CH1.2B NRC Testing Requirements Emrit RES/DSR/HFRB LI (NOTE 5) 06/30/89 NA
CH1.3 Bypassing Safety Systems . . - -
CH1.3A Revise Regulatory Guide 1.47 - Emiit RES/DE/EMEB LI (NOTE 5) 06/30/89 NA
CH1.4 Availability of Engineered Safety Features - - o o '
CH1.4A Engineered Safety Feature Availability Emrit NRR/DOEA/OTSB LI (NOTE 5) 06/30/89 NA
CH1.48B Technical Specifications Bases Emrit NRR/DOEA/QTSB LI (NOTE 5) 06/30/89 NA
CH1.4C Low Power and Shutdown Emrit RES/DSR/PRAB LI (NOTE 5) 06/30/89 NA
CHi.5" Operating Staff Attitudes Toward Safety o Emrit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CH16 Management Systems "+ - o -
CH1.6A Assessment of NRC Requirements on Management Emrit RES/DSFVHFRB LI (NOTE 5) 06/30/89 NA
CH1.7 Accident Management -
CH1.7A Accident Management Emrit RESIDSR/HFRB LI (NOTE 5) 06/30/89 NA
CH2 DESIGN :
CH2.1 Reactivity Accidents: - -~ ™ - -
CH2.1A Reactivity Transients ~ o Emrit RES/DSR/RPSB LI (NOTE 5) 06/30/89 NA
CH2.2 Accidents at Low Power and at Zero Power Emrit RES/DRA/ARGIB CH14 06/30/89 NA
CH2.3 Miltiple-Unit Protection . - - :
CH2.3A Control Room Habitability a Emrit RES/DRA/ARGIB 83 06/30/89 NA
CH2.38 Contamination Outside Control Room Emrit RES/DRAJARGIB LI (NOTE 5) 06/30/89 NA
CH2.3C Smoke Contro} Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH2.3D Shared Shutdown Systems Emrit RES/DRA/ARGIB LI (NOTE 5) 06/30/89 NA
CH2.4 Fire Protection - - ’ '
CH2.4A Firefighting With Radiation Present Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH3 CONTAINMENT
CH3.1 Containment Performance During Severe Accidents - © .
CH3.1A Containment Performance Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA

CH3.2 Filtered Venting - -
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CH3.2A Filtered Venting Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH4 EMERGENCY PLANNING

CH4.1 Size of the Emergency Planning Zones Emrit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CH4.2 Medical Services Emiit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CH4.3 Ingestion Pathway Measures - -

CH4.3A Ingestion Pathway Protective Measures Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH4.4 Decontamination and Relocation - -

CH4.4A Decontamination Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH4.4B Relocation Emrit RES/DSIR/SAIB LI (NOTE 5) 06/30/89 NA
CH5 SEVERE ACCIDENT PHENOMENA

CHS.1 Source Term - -

CH5.1A Mechanical Dispersal in Fission Product Release Emiit RES/DSR/AEB LI (NOTE 5) 06/30/89 NA
CH5.1B Stripping in Fission Product Release Emiit RES/DSR/AEB LI (NOTE 5) 06/30/89 NA
CH5.2 Steam Explosions - -

CH5.2A Steam Explosions Emiit RES/DSR/AEB LI (NOTE 5) 06/30/89 NA
CH5.3 Combustible Gas Emiit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CHé GRAPHITE-MODERATED REACTORS

CH6.1 Graphite-Moderated Reactors - -

CHG6.1A The Fort St. Vrain Reactor and the Modular HTGR Emrit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CH6.18 Structural Graphite Experiments Emrit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
CHe6.2 Assessment Emiit RES/DRA/ARGIB LI (NOTE 3) 06/30/89 NA
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' SUMMARY OF THE PRIORITIZATION OF ALL TMI ACTION PLAN ITEMS,
TASK ACTION PLAN ITEMS, NEW GENERIC ISSUES, HUMAN FACTORS ISSUES, AND CHERNOBYL ISSUES

NOTES:

DROP
El )
GS!
HIGH

|

T ul
LOW.
MEDIUM

"Rl
usl

_ Continue

Legend

1 - Possible Resolution Identified for Evaluation . O,
2 - Resolution Available : : i

3 - Resolution Resulted in either the Establishment of New Requirements or No New Requirements -

4 - Issues to be Prioritized in the Future

- 5 - Issues that are not GS!s but Should be Assigned Resources for Completion ’

- GSI Dropped from Further Pursuit
_- Environmental Issue’ ©
- Generic Safety Issue
- High Safety Priority
. = TMI Action Plan Item with Implementation of Resolution Mandated by NUREG-0737
- Licensing Issue
- Low Safety Priority
- Medium Safety Priority
- Regulatory Impact Issue
- Unresolved Safety Issue
- As defined in NRC Management Directive 6.4
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ACTION 1| s RESOLVED STAGES USl | HIGH | MEDIUM [ LOW | DROP | CONT. | NOTE | NOTE | TOTAL
ITEM/ISSUE 2 5
GROUP NOTE | NOTE | NOTE

1 2 3
TMI ACTION PLAN ITEM (369)
GSi 84 46 0 0 135 0 0 0 12 9 - - - 286
L - 0 - - 75 - - - - - - - 8 83
TASK ACTION PLAN ITEMS (142)
usl - - - - 27 0 - - - - - - - 27
Gsl - 1 2 0 0 36 - 0 0 0 14 - - - 70
Rl - - - - 6 - - - - - - - 1 7
LI - - - - 11 - - - - - - - 12 23
El - - - - 13 - - - - - - - 2 15
NEW GENERIC ISSUES (275
GSI - 54 0 0 82 0 6 0 4 97 2 4 - 249
Rl - |1 . - 5 - - - - 1 - - 5 12
Li - 1 - - 8 - - - - - - - 4 13
Ei - - - - - - - - - - - - 1 1
HUMAN FACTORS ISSUES (27)
Gsl -1 8 0 0 8 0 0 0 0 0 - - - 16
Ll - - - - 3 - - - - - - - 8 11
CHERNOBYL ISSUES (32)
Lt - 12 - - 7 - - - - - - - 23 32
TOTAL: 84 | 132 0 0 416 0 6 0 16 121 2 4 64 845

o

/2 UOISInaY




Revision 3

ISSUE 80 PIPE BREAK EFFECTS ON CONTROL ROD DRIVE HYDRAULIC LINES IN THE -
DRYWELLS OF BWR MARK | AND |l CONTAINMENTS

DESCRIPTION

Historical Background

This issue was identified by the ACRS in 1978 during the operating license reviews of some BWRs.
The ACRS posed questions concerning the likelihood and effects of a LOCA which could cause
interactions with the CRD hydraulic lines in such a way as to prevent rod insertion, creating the
potential for recriticality when the core is reflooded.®®’” The staff investigated this potential problem
and concluded that the ‘existing SRP" criteria were adequate to assure integrity of the CRD
hydraulic lines.** These criteria assume conservative failure stresses and break locations in
coolant pipes and require examination of the effects of pipe whip and jet impingement on essentlal
safety components (mcludmg the CRD hydraulic lines) for approxrmately 100 breaks R

The ACRS discussed this conclusron with the staff durmg its 273rd meetrng on January 6, 1983,
but remained concerned about MARK | and Il containments, which are smaller and more congested
than the MARK Il containments upon which the staff's analysis was concentrated.’®® Thus, the
issue remained open for the MAFtK land Il contamments

Following an analysis of thei |ssue in January 1984 the issue was glven a LOW-pnonty rankmg
(based on Appendix C of NUREG-0933). It was later concluded in NUREG/CR-5382'*% that
consideration of a 20-year license renewal period could change the ranking of the issue to medium
priority. However, further evaluation, using the conversion factor of $2,000/man-rem approved*®®
by the Commrssron in September 1995, resulted in the issue being placed in the DROP category.

Dunng site vrsrts associated with Issue 156. 6 1 "Plpe Break Effectson Systems and Components
some new piping conflguratrons were discovered that were not considered in the original evaluation
of Issue 80. Thus, in March 1998, during a periodic review of LOW-priority GSIs, NRR indicated'®"°.
that the priority of Issue 80 should be reassessed in light of the concerns of Issue 156.6.1. As a
result, a study'®'! was conducted by RES to determine the safety sugnlflcance of the issue and the
frndlngs were used in thls assessment.. & D o

-~ -

Safety Slgnmcanc - ) L o

Recntrcallty dunng the course of an accrdent has no drrect effect on the health and. safety of the
public. However, failure to insert a srgnlflcant number of control rods could pose two separate
safety problems. First, when the core ‘is reflooded by cold emergency core .cooling water, the
reactor will undergo a cold water reactivity transient if the core is not subcritical. The cold water can
insert considerable positive reactivity, which means that portions of the core where ‘control rods
failed to insert can return to a significant power level and may even overshoot to power levels
considerably higher than those experienced during normal operation. Secondly, the recirculation
phase of emergency core cooling is sized to carry away decay heat. If fission heat is not shut off,

the ECCS may not be sufficient to remove this extra energy, resulting in coolant boil-off, core-meit,

and potential containment failure.
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Possible Solutions

It may be possible to reduce any safety concerns to acceptable levels by performing more frequent
or enhanced inspections of those lengths of primary system piping that could impact the CRD
hydraulic lines. If this is not possible, the installation of some type of guard structure may be
justified.

EVALUATION

A BWR control rod is scrammed by applying
pressure from an accumulator or from the

reactor vessel to the volume below the CRD ﬂ f— w0

piston and venting the volume above the sortouor

piston to the scram discharge volume which is N l

near atmospheric pressure. If the insert line is

either blocked or broken, a ball check valve

built into the CRD (for all BWR/3 and later I rixto meron
designs) will admit reactor water to the volume N | | -
under the piston. (See Figure 80-1.) Thus, the oo . T

insert line is necessary for scram only when
the reactor pressure is low, e.g., during reactor
Stanup. CYLINDER —

INDEX TURE
//

o —

Breaking the withdraw line will open the
volume above the piston to atmospheric | onve ratow

pressure and thus cause (not prevent) a " ! L et
scram. The only way to prevent a scram by

mechanical damage to the CRD lines is to B R
crimp the withdraw line shut. Breaking or e N
crimping an insert line will prevent a scram ;u;noa::uwa: ~ R

only at low reactor pressure at which time the | Fabvr 17

high energy coolant lines, which are to provide

the crimping force, are also at low pressure Figure 80-1

and the reactor is also at very low power. CRD BWR Control Rod Drive
hydraulic lines originate at the CRD flanges.

They are routed up from these flanges, curve 90°, and travel horizontally between the CRD
housings. The lines are divided into two banks which exit the area under the vessel in two
penetrations of the reactor support pedestal placed 180° apart. After traversing the drywell area,
the lines exit the containment via two containment penetrations and are then routed to the two
banks of hydraulic control units.

- _ A
1

In the area under the reactor vessel, there is only one high-energy line, a two-inch lower vessel
head drain which is one input to the RWCU system. This line is not considered a significant hazard
to the CRD lines for several reasons:

(1) The CRD lines are routed below a set of I-beams. (The CRD housing support is attached

to hanger rods which descend from these beams). Thus, the CRD lines are well shielded
from the drain line which is above the I-beams.
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(2) Breakage of this drain line would be a small LOCA. Normally, the reactor would continue
to run, with the only problems being loss of some RWCU flow and a steam-feed flow
mismatch. The reactor would not scram until the drywell pressure rose to the scram
setpoint. This does not isolate the reactor and main feedwater would continue. Although
some " rods might fail to inser,.:and the resulting fission heat would have to be
accommodated, the core would not uncover, and there would be no fuel melting.

(3)' . Evenifmain feedwater were lost, HPCI has the capacrty to handle a 2-inch break (double-
ended) with enough extra flow to supply about 40 bundles operatmg at average power.
Again, the core would not uncover

4 If HPCl is msufflcrent ADS can vent about 38% of rated steam flow. Thus, unless more
- than 38% of the rods fail to insert,-”ADS should be able to depressurize the vessel to the
point where the high- capacrty Iow pressure ECCS would keep the core flooded

In any of these small- break scenarros there would be no fuel meltmg because the core would not
uncover, and there would be no reflood-induced reactivity transient. Depending on the number of
control rods that fail to insert, steam production might exceed the turbine bypass capacity, or the
MSIVs might close. In such a case, the heat sink provided by the RHR system would likely be
insufficient to accommodate the extra heat, and the containment would eventually overpressurize
and fail. This would not result directly in a major release of radioactivity, because there would be
no severe fuel damage. In theory, the ECCS systems would eventually deplete the suppression
pool and the core would eventually uncover. This situation would be alleviated by the fact that, as
the suppression pool depletes, the standby liquid contro! system would become more effective
because the concentration of sodium pentaborate in the coolant would increase as coolant boiled
off, and fission heat would diminish. Alternatlvely, the standby coolant supply system could be used
to augment the coolant supply. , .

In the area between the reactor support pedestal and the drywell wall, the situation is different.
Here, the CRD lines pass near the reactor coolant piping and headers. The recirculation piping
exits the vessel from two nozzles located near the bottom of the annulus and travels down through
the general area where the CRD lines are located to the recirculation pumps which are at a still
lower elevation. Flow from the pumps travels through two pipes up to two semi-circular manifolds,
which again are in the general area of the CRD lines. Each manifold then supplies driving flow to
the jet pumps through a series of risers, one riser for every two jet pumps. The CRD hydraulic lines
cross this area under the manifolds. The usual practice is to route each bank in an array of six
honzontal rows of hydraullc Irnes

The rest of the vessel plprng (feedwater etc ) is located consrderably hrgher in the drywell Thrs
other piping is not considered a significant hazard because of its distance from the CRD lines and
the rather narrow annular gap through which any missiles or jets would have to pass. Thus,
concentration was placed on the recirculation piping. Given a break in the recirculation system, an
estimate of the probability of crimping or sealing a line completely shut was needed The best that
could be done was to attempt to bound the true probablllty

It should be noted that the outcome of the accrdent under consrderatron is relatlvely msensrtrve to
scram timing, so long as the rods are successfully inserted. A small LOCA will not cause a reactor:
scram until either the water level drops to the scram setpoint or the drywell pressure rises to its
setpoint. A large LOCA will depressurize the reactor and stop the fission chain reaction by high
voiding of the moderator and the rods need not be inserted until the blowdown is complete. Thus,
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the interest was in complete rather than partial obstruction of the CRD lines, since partial
obstruction would only delay, not prevent, the scram.

No credit was taken for the possibility that non-inserted rods might be widely dispersed and thus
may not lead to recriticality. This was not as conservative as it first appeared. The CRD lines are
not necessarily routed in such a manner as to disperse the drives they control, and blockage of
adjacent lines may well inhibit scram in adjacent CRDs. (Two adjacent control rods can achieve
criticality if withdrawn under cold conditions in a BWR.) Finally, insert and withdrawal lines were
considered equally, since a large LOCA could depressurize the reactor before a rod with a crimped
insert line is completely inserted. (This was in fact quite conservative.) The SLCS is normally
capable of borating the moderator to 600 ppm of natural boron (referenced to cold water density)
plus a 25% safety margin. This concentration would render the core up to 5% subcritical with all
control rods fully removed at cold, xenon-free conditions at the most reactive point in core life.
However, following a large LOCA, the SLCS effectiveness is reduced by the diluting effect of the
suppression pool, which normally contains about 7%z vessel inventories. Thus, the SLCS can
realistically borate conly to about 88 ppm. Based on calculations done for ATWS, this would reduce
power to roughly 75% of rated (with no rod insertion) but would not shut the reactor down.

Several effects help bring power down.>*! First, existing xenon, augmented by xenon increase,
holds power down for roughly 24 hours after the accident. Second, the recirculation pumps are no
longer providing forced flow through the core, which tends to bring power down by allowing more
voiding. Finally, unless the pipe break area is small enough to limit leakage to less than ECCS
injection, water level will drop to % of the core height, which will greatly reduce moderator density
in the upper third of the core. Nevertheless, the core must eventually be brought to cold shutdown
by means of the SLCS. Over the long term, this would not be difficult, since more sodium
pentaborate mixture could be added to the SLCS so long as the secondary containment remained
accessible. It was assumed that the SLCS would be ultimately used to render the core sub-critical
over a span of several days.

An examination of the sequence of events was performed. A CRD line can be crimped completely
shut by the impact of a missile or energetic fluid jet, if the circumstances are right. First, the line
could be caught between the impacting mass and an opposing surface and be flattened shut.
Second, if the impact occurred near a point of support for the line, the line could be severed and
the stub bent over at a right angle. The line might then be flattened shut at the point of minimum
radius of the bend. Finally, a sufficiently energetic impact theoretically could seal the line with only
the inertia of the opposite side of the tube providing an opposing force.

In a study of design drawings and field walkdowns of three plants (Browns Ferry 3, Quad Cities 2,
and Vermont Yankee) completed as part of the evaluation of Issue 156.6.1, it was found that the
break of an RHR return line could also impact the CRD lines, in addition to the recirculation lines.
With the exception of BWR/6 plants, the RHR systems in all BWRs are connected to the
recirculation system. (In the BWR/6 design, the RHR system returns water to the RCS via a
feedwater line or, in LPCI mode, directly into the core bypass region.) The RHR return lines range
in size from 16 to 20 inches and connect to, and are unisolatable from, the recirculation lines.
Based on rough measurements of MARK | plant drawings, the combined length of the unisolatable
portions of the RHR lines (extending out to second isolation valves) was assumed to be 20% of the
length of the recirculation lines.
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The piping configuration for the three plants reviewed were -broken down into’ two groups,
depending on the plant configuration and the calculations for each group were done separately
considering three fallure scenanos plpe whlp, fluid ]et impingement and pfping fragments

Group [: Browns Ferry 3 and
Vermont Yankee
Group Il : ) Quad C|t|es 2

Group |l was created to characterlze those -
plants in which a recirculation discharge linewas -
believed to be in very close proximity to one-half -

of the CRD insert and withdraw lines. (See- = - w=rrwes———
Flgure 80-2) RECRULATION BLET— RECIRCULATION RiSERS
) o P o  RECRCULATION

Frequencv Estimate : T e TN

. I rsnso&rmﬂivm f?:*?ls’?ﬂnoumvs
Pipe Whip: In this scenario, a recirculation line - " oemaza- \CRERE T R sucTon
breaks in such a manner that the whipping pipe . * gsxeusno ; NgF RECROUATION Uk
strikes one bank of CRD hydraulic lines. it was™™ ~  sereen—r"" 7 [ C
assumed that the impact would block the entire’ *  * swrerr vave-

bank, either by flattening the lines or by breaking
the lines and bending them sharply. The CRD
lines are located under the two semicircular
recirculation “manifolds. Thus, they  are- -
vulnerable to pipe: whip primarily from' the&oswineg |
manifolds but also from the vertical recirculation ~

pipes carrying fiow to and from the recrrculatlon

pumps. ' : :

_ Figure 80-2

the recirculation system has a mean distribution Group Il plant piping layout
of 10 event/RY. This number was modified to account for several spatial effects, based on the

The frequency of a large break somewheré'ln

study of design drawrngs and the system walkdowns mentloned above1811

. Break Locatlon Pipe whip restralnts are’ located every 30° around the spht manlfold
except for two 60° intervals located at the ends of the two semicircles. To be a hazard to
the CRD lines, the pipe break must be in the interval which spans the CRD lines. Therefore,
a factor of 0.05 was used, which was the Iength of pipe |n one 60° mterval dlwded by the
total length of recrrculatlon plplng ’ -

e . Vertical Piping- The CRD lines may be routed close enough toa recnrculatlon pump suction
or discharge line to be affected by breaks in these llnes Th|s was conservatrvely accounted
for by introducing a factor of 2.° ‘ : '

. Direction of Whip - The pipe break is as likely to cause the pipe to move sndeways oraway
o from the CFtD Ilnes as toward them For thls, a factor of 0 25 was assumed

. Two CRD Line Banks To account for the fact that there are two sets of Ilnes 180° apart
a factor of 2 was used. :
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. Extent of Whip - Pipes are not expected to whip more than one pipe diameter at the
maximum. In addition, although CRD line routing is done in the field, the fact that insulation
has to be installed on recirculation lines gives assurance of at least a foot or so of clearance
between the recirculation piping and the CRD lines. The probability that the pipe will whip
far enough to hit the CRD lines was assumed to be 0.1.

Multiplying the above numbers, the frequency of the partial (10%) core-melt scenario was
estimated to be (10%)(0.05)(2)(0.25)(2)(0.1) event/RY or 5 x 107 event/RY. (In this and in
subsequent calculations, the number of significant figures shown are not intended to imply that the
various parameters are known to that accuracy. Instead, the extra figures are given to aid the
reader in following the calculations. The uncertainties in these figures will be assessed
quantitatively in the “uncertainties and sensitivities” section below.)

When the core is reflooded, about half the core will undergo a cold water reactivity transient.
Cladding failure is not a concern here, since it was assumed that every fuel rod in the core would
be perforated. Instead, it was necessary to examine the effect of the transient on the fuel matrix
itself. The rod drop accident (licensing basis) inserts ~1.3% AK in about 0.6 seconds. Reflooding
the reactor will insert about 8% AK, when filled with cold water (with xenon present). However, it
takes about 30 seconds to refill the vessel from the bottom to the top of the core. Thus, the
reactivity insertion rate is about a factor of eight below that of the rod drop accident and the rod
drop accident is more limiting.

The licensing basis calculations for a control rod drop accident predict a peak fuel rod enthalpy of
about 220 calories/gram when the inserted reactivity is 1.3% AK.5* However, the rod drop accident
initial conditions include an initial enthalpy of 20 calories/gram (540°F), whereas the cold water
reflood transient under consideration here starts with fuel enthalpies as high as 85 calories/gram
(2200°F). Thus, since the reactivity insertion rate in the reflood transient is less than the reactivity
insertion rate in the rod drop accident, the rod drop accident enthalpy increase (AH) can be added
to the initial enthalpy of the reflood transient and it can be concluded that the peak enthalpy
achieved in the reflood transient will be less than 285 calories/gram.

This peak enthalpy corresponds to a point about 20% into the interval between onset of fuel melting
(269.4 calories/gram) and complete melting (336.8 calories/gram). Therefore, we will bound the
radiological effects of the reflood reactivity transient by assuming that the radioactive release due
to this transient is at most 20% of a core-melt release in those fuel bundles where the associated
control rods do not scram. Since only half of the control rods fail to scram, the release is bounded
by one-half of 20%, or 10% of a full core-melt.

It should be noted that this estimate, which was used in the original analysis, is rather conservative.
First, the assumed reactivity insertion rate was about a factor of eight higher than realistic. Second,
the AH calculations do not take credit for moderator feedback; more realistic calculations have
predicted AH values on the order of 100 calories/gram.>* Finally, the duration of the hypothetical
partially-molten state is very brief. Thus, it is doubtful that the reflood reactivity transient would
directly cause this much fuel melting.

However, even if there is less fuel melting caused directly by a reactivity transient when the core
is reflooded, it is likely that there will be at least some severe fuel damage in the region where the
control rods do not insert. As a shutdown core is reflooded, individual fuel rods, now at a high
surface temperature, will first experience film boiling and then “quench” as the cladding
temperature drops and the rod transitions into nucleate boiling. However, if the control rods are not
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inserted, the linear heat generation rate in the fuel rods will greatly increase as the moderator
returns and fission heat is generated in addition to decay heat. Even if the fission power is only a
few percent of rated power, this would more than double the linear heat generation rate assumed
in the ECCS analysrs and itis not Irkely that claddmg temperatures wrll remarn below 2200°F.

Flnally, it should be noted that the amount of severe fuel damage wrll change the source term for
purposes of calculating man-rem in a Level 1ll PRA analysis.-However, it will be shown later that
the evaluation of this issue is governed by the Large Early Release Frequency (LERF), where the
exact extent of fuel damage is of less importance given that there is at least some fuel melting.

After core reflood, fission power will continue at a low rate in the core.*' The recirculation phase
of ECCS may not be sufficient to remove this energy and the containment would then fail due to
overpressure Thus, the radroactrvrty released by the reactivity excursion would escape to the
atmosphere in the manner of a BWR-2 release but with one-tenth its magnitude. In addition, the
gap activity from the fuel which did not undergo a reactivity transient, and which would otherwise
have been trapped within containment, would be released. There is no BWR release category for-
this situation, but the consequences of this release can be bounded by those of a PWR-8 release.

With the containment open and steam escaprng to the atmosphere, the suppressron pool will
eventually be depleted of water. If the standby coolant supply system fails (for which a probability
of 0.015 was assumed), there would be no liquid water supply for the ECCS and the entire core
would melt. For this, a full BWR-2 release was assumed. The frequency for the full core-melt
scenario was calculated to be (0.01 5)(5 x 107) event/RY or 7.5 x 10® event/RY. Theoretically, the.
partial core-melt frequency should be reduced by a factor of (1 - 0.015), or 0.985, to account for
those events that progress to a full core-melt. However, this difference produces an error that is-

<2% and will be neglected here. (Tl he automated calculations used in the uncertarnty studres‘
described below will include this correction.) : -

Group | Plants: The analysis for the recirculation lrnes was expanded to include the RHR Ilnes wrth
the following assumptions: (1) the large-break LOCA frequency for the recirculation system is 10
event/RY; (2) the ratio of the unisolatable portion of the RHR piping length to -the total
RHR/recirculation piping Iength is 0.2; (3) only about one-third (0 33) of the RHR length of piping
is near the CRD lines; (2) pipe whip may be towards or away from the CRD line bundle (or
sideways), so that the probability of motion towards the bundie is 0.25; (3) the probabllrty that a
pipe would whip far enough to contact a CRD line bundle is 0.1; and (4) the scenario results in a
10% core-melt. Combining the result for the recirculation system from above, the frequency of a
partial (10%) core-melt is given by the sum of 5 x 107 event/RY (from the recirculation line break)
and (10%)(0.2)(0.33)(0.25)(0.1) event/RY (from the RHR line break). The result is a frequency
estimate of or 6.6 x 107 event/RY

Again, if the standby coolant supply system is assumed to farl (for whrch a probabrhty of 0.015 was
assumed), there would be no liquid water supply for the ECCS and the entire core will melt. For
this, a full BWR-2 release was assumed. The frequency of the full core-melt scenario was
calculated to be 7.5x 10 9 event/FtY +(0.01 5)(1 6 X 10’) event/FtY or 10“’ event/FtY

Group Il Plants The analysrs for the recrrculatron Irnes was expanded to mclude the RHR lines with~
the following assumptions: (1) the CDF increase for.-RHR piping is the same as calculated for
Group | plants (1.6 x 107 event/RY); (2) the frequency of a recirculation line break is the same (10
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event/RY); (3) there is an additional contribution to CDF resulting from the recirculation piping being
in close proximity to the CRD bundles; (4) the probability is 0.05 that, given a recirculation line pipe
break, the break would be in the discharge line sector; (5) because pipe whip may be towards or
parallel to the CRD line bundles that straddle it, there is a probability of 0.5 that the motion will be
towards the bundles; (6) the probability that a pipe would whip far enough to contact a CRD line
bundle is 1; and (7) the scenario results in a 10% core-melt. Therefore, the frequency of a partial
(10%) core-melt is given by the sum of 5 x 107 event/RY (from the recirculation line break), 1.6 x
107 event/RY (from the RHR line break), and (10)(0.05)(0.5)(1) event/RY (from the recirculation
lines in close proximity). This results in a frequency estimate of 3.16 x 10 event/RY.

Again, if the standby coolant supply system is assumed to fail (for which a probability of 0.015 was
assumed), there would be no liquid water supply for the ECCS and the entire core will melt. For
this, a full BWR-2 release was assumed. The frequency of the full core-melt scenario was
calculated to be 7.5 x 10 event/RY + (0.015)(3.16 x 10°®) event/RY or 4.74 x 10 event/RY.

Fluid Jet Impingement: A fluid jet driven by a 1000 psi pressure cannot directly flatten a tube which
contains 1000 psi fluid. However, impingement of such a jet will cause severe vibration of CRD
lines. The lines may flatten as they repeatedly hit each other or hit any other structures (e.g.,
supports) which are within their vibrational amplitude. In reality, one would expect these lines to be
more likely to rupture than to flatten. Nevertheless, flattening is possible and was assumed here.

The hazard to the CRD lines depends on their arrangement and distance from the pipe break. A
typical practice in routing CRD hydraulic lines is to arrange the lines in six horizontal rows. In such
an arrangement, lines located within the matrix would be shielded from some of the force of an
external fluid jet. Thus, if the CRD lines are located close to the pipe break, the jet would be
concentrated and might penetrate into the CRD lines matrix with sufficient force to cause vibratory
flattening. Conversely, if the lines are located at some distance from the break, the jet would be
more diffuse and less likely to penetrate past the first row of lines but will also, because of this
same dispersion, impinge on a wider area and thus affect more of the outside row.

It was assumed that the break (and the jet) are 22-inches in diameter, which is the diameter of the
recirculation manifold. (This is based on judgment. It is possible, of course, for the jet area to be
any size from near zero to the equivalent of two pipe diameters, if the break is circumferential. If
the break is longitudinal, the length of the break could theoretically extend the length of the
manifold. A jet of one pipe diameter seems a reasonable first assumption.) To cover both the near
and far cases, it was assumed that the entire top row of lines is flattened and, in addition, a 22-inch
(transverse) span is flattened to a depth of all six rows. For a 1000 MWe plant with 185 control
rods, this means that 43 rods would fail to insert; this corresponds to 23% of the core.

The above was based on the assumption that the CRD lines are arranged in a matrix 6 rows high
and with a pitch of two inches. In such a case, the matrix would be 62 inches wide. The probability
of a break in the recirculation manifold being above this span is about 1.7%.

The event tree is similar to that of a pipe whip: a recirculation line breaks (10%/RY), the break is
above the CRD lines (0.017), and the fluid jet is directed downward (0.25). The result is that 23%
of the core would experience a reactivity transient and continued steam production would
eventually rupture the containment (20% of a BWR-2 release in the uncontrolled fuel plus a PWR-8
release). However, priority parameters calculated from these figures must be doubled to account
for the presence of two banks of CRD lines and doubled again to account for the presence of
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vertical recirculation piping. Thus, the frequency of a partial or 4.6% core-melt (20% of 23%) was
estimated to be (1 0“) (0.017)(2)(2)(0.25) event/RY or 1.7x 106 event/RY :

lithe standby coolant supply system is assumed to fail (0.015), the ECCS would eventually run out
of water and the entire core would melt (BWR-2 release). The frequency for this full core-melt
scenario was calculated to be (0.015)(1.7 x 10) event/RY or 2.55 x 10" event/RY.

Group | Plants: The analysis for the recirculation lines was expanded to include the RHR lines with
the following assumptions: (1) the large-break LOCA frequency for the recirculation system is 10
event/RY; (2) the ratio of the unisolatable- portion of the RHR piping length to the total
RHR/recirculation piping length is 0.2; (3) only about one-third (0.33) of the RHR length of piping
is near the CRD lines; (4) the probability that the jet direction is towards the CRD lines is 0.1; and
(5) the scenario would result in a 4.6% core-melt. Combining the result for the recirculation system
from above, the frequency of a partial (4.6%) core-melt was estimated to be 1.7 x 10® event/RY
+(10)(0.2)(0.33)(0.1) event/RY or 2.36 x 10 event/RY.

ifthe standby coolant supply system is assumed to fail (0.015), the ECCS would eventually run out

of water and the entire core would melt (BWR-2 release). The frequency for this full core-melt’
scenario was calculated to be 2.55 x 10 event/RY + (0.015)(2.36 x 10) event/RY) or 3.54 x 10°®
event/RY.

Group Il Plants: The analysis for the recrrculatron lrnes was expanded to include the RHR lines with
the following assumptions: (1) the core-melt frequency increase for RHR piping and recirculation
line breaks are the same as calculated for Group | (6.6 x 107 event/RY), plus other additions; (2)
the probability is 0.05 that, given a recirculation line break, the break would be in the discharge line
sector; (3) the portion of the recirculation discharge line directly adjacent to the CRD bundle is 0.5;
(4) the probability is 0.5 that the jet direction is towards the CRD lines; and (5) the scenario would
result in a 4.6% core-melt. Therefore, the frequency of a partial (4.6%) core-melt is given by 1.7
x10°% event/RY + 6.6 x 107 evenV/RY + (1 0*‘)(0 05)(0 5)(0 5) event/RY or 3.61 x 10’s event/RY.

lithe standby coolant supply system is assumed to fail (0 015), the ECCS would eventually run out
of water and the entire core will melt (BWR-2 release). The frequency for this full core-melt

scenario was calculated to be 2.55 x 10°® event/RY + (0 01 5)(1 91 x 10“) event/RY or5.41x10°®
event/RY. , .

Pipe Fragments: The original analysis included the effects of pipe fragments on the CRD lines.
Based on the additional insights gained during the evaluation of Issue 156.6.1, the failure modes
of large reactor coolant p|p|ng were thermal fatigue or intergranular stress corrosion cracking which
generally occurred in the reglon of circumfeérential welds. This suggested that clean breaks with the
production of fragments is almost |mpossrb|e For the sake of completeness the effect of pipe.
fragments will be drscussed but these sequences wrll not be included in the final analysis.

The hazard from pipe fragments is different from that of a fluid jet. First, because a solid object can
concentrate its impact in a small area, it can block a CRD line directly by denting the line. Second,
solid objects will retain this full impact over a great distance, as opposed to the diffusion of a fluid
jet. On the other hand, a solid object cannot flatten a CRD line W|th|n the matrix without breaking
the lrnes in the rows above . - :
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The original analysis assumed that a section of recirculation manifold with a span equal to a pipe
diameter (22 inches) suddenly breaks into fragments. To estimate the number of CRD lines which
could be dented shut, it was further assumed that the lines are located immediately adjacent to the
manifold. The pipe fragments, which at close range would act like one solid mass, would then
impact a 22-inch span of the top row of CRD lines. Since these lines may well be all withdrawal
lines, it was assumed that eleven control rods would fail to insert.

The accident sequence starts out with a large LOCA (107%/RY). The break must be over the CRD
lines (0.017) and pointed down (0.25). The result is that 6% of the core would return to criticality
after a mild reactivity excursion (20% of a BWR-2 release per fuel bundle) and the containment
eventually would be overpressurized (75,000 man-rem from gap activity). This equates to a 1.2%
partial core-melt. Again, the resultant figures must be multiplied by four to account for vertical pipes
and two CRD banks. The frequency of this partial (1.2%) core-melt scenario is
(10%)(0.017)(0.25)(2)(2) event/RY or 1.7 x 10 event/RY.

If the standby coolant supply system is assumed to fail (0.015), the entire core would melt (BWR-2
release). The frequency for this full core-melt scenario was calculated to be (0.015)(1.7 x 10°)
event/RY or 2.55 x 10® event/RY. Once again, these sequences are shown in Table 80-1 for
comparison purposes only and were not included in the final analysis.

Table 80-1

Core-Melt Frequency Summary
Group | and Group |l Plants

GROUP | GROUP I
FAILUREMODE | p,rtial Core-Melt | Full Core-Melt | Partial Core-Melt | Full Core-Melt
(Event/RY) (Event/RY) (Event/RY) (Event/RY)
Pipe Whip 6.60 x 107 1.00 x 10°® 3.16 x 10°® 4.74x 10
Fluid Jet Impingement 2.36x 10°® 3.54x10°® 3.61x 10° 5.41 x 10°®
Pipe Fragments [Not included] [Not included] [Not included] [Not included]
TOTAL: 3.0x10* 45x10° 6.8 x 10° 1.0x 107

Other Considerations

Uncertainties and Sensitivities: Many of the parameters involved in the estimates above are not
“standard” PRA unavailabilities and, thus, do not have a commonly accepted distribution with mean
estimates and error bounds. Nevertheless, an uncertainty analysis was performed although, in the
absence of better numbers, the following judgment was used to estimate error bounds in some
parameters:

Initiating event - large The “classic” distribution from NUREG-1150'" was used - a lognormal

break LOCA distribution, mean of 10*/RY, with a lognormal error factor of 10

Standby coolant supply A lognormal distribution with an error factor of 10 was used, based on NUREG-

unavailability 1150,'%! but using a mean {rom the original analysis. The effect of this will be
examined in the sensitivity studies below,
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Geometric factors, In the original analysis, these parameters are based on a length of vulnerable
including the likelihood of circular manifold divided by the total length of primary system piping. This quotient
a break being located was then multiplied by a factor of two (for two CRD banks) and another factor of
above the CRD lines, or two to account for an assumed equal length of vulnerable piping in the vertical
. being between the two /| runs. Since modem automated event tree analysis requires split fractions that are
supports that bracketthe | less than or equal to unity, the two factors of two were combined with the original
CRD Ixnes quotlent into just one parameter. Because this is still basically a ratio of lengths of

pipe, the uncertainty distribution was assumed to be normal (rather than
lognormal), centered on the point estimate in the analysis. For error bounds, the
5™ and 95" percentiles were set at zero and at double the point estimate, based

purely on judgment.
Direction, lncludmg | Depending on whether the pipe is within or outside of the CRD tube array, these
direction of whip and | parameters were either 50% or 25%. Based mostly on judgment (but partly on
direction of fluidjet . | some piping diagrams), a normal distribution was used, with the 5™ and 95™
. percentile limits set at £0.2. Thus, the limits were at 0.30 to 0.80 and 0.05 to 0. 45
respectively. o
Extent of pipe whip The analysis assumed a likelihood of 0.1 of the CRD lines being impacted by a
whipping pipe. For this parameter, an exponential distribution with mean of 0.1 was
used.
RHR fraction ‘ This is the ratio of unisolable RHR piping to the total length of pnmary system |

piping. The original analysis estimated 0.2 for this parameter. For the uncertainty
analysis, a normal distribution was used, with the 5™ and 95" percentile limits set
at 0.1 and 0.3, based on judgment.

RHR piping location This is the fraction of RHR piping which is located near the CRD bundles, for the
Group | plants. The analysis described above estimated this parameter to be 0.33.
For the uncertainty analysis, a normal distribution was assumed, with the 5™ and
95™ percentile bounds set at zero and 0.66.

Fraction of recirculation | This is the fractional length of piping located physically within the CRD bundles, for
piping located within the Group Il plants. The analysis above used 0.05 (i.e., 5%). For the uncertainty
CRD bundles analysis, a normal distribution was assumed, with the 5™ and 95" percentile

bounds set at 0.02 and 0.08.

The uncertainty analysis was constructed based on the above parameters, and distributions were
calculated for the partral and full core-melt frequencies using 10,000 samples For the original
analysis, the results ‘are 'shown in Table 80-2. Again, as the ranges in the Table 80-2 clearly
indicate, the number of significant figures shown are not intended to imply that these results have
high uncertainty, but instead are provided to assist the reader in following the calculations. -

As can be seen, the means are not significantly higher than the point estimates. The distributions
are not symmetric,"as can beseen by how far the medians differ from the means. This is not
surprising considering that the initiating event and the standby coolant supply unavailability are
assumed to have log-normal distributions, .but the geometric and.directional parameters are
assumed to have linear normal distributions. Moreover, some of the parameters were assigned 5"
percentile bounds at zero, which “chops off" the lower 5% of the drstrlbutlon and tends to lower the
tail of the distributions of the products. R - - .
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Table 80-2
Core-Melt Frequency (Event/RY) Uncertainties
Original Analysis ~—
Point 5t g5t
Event End State Estimate Mean percentiie | percentile Median
4.7% core-melt 1.7E-6 1.8E-6 2.8E-8 7.0E-6 5.3E-7
Fluid jet

Full core-melt 2.6E-8 2.6E-8 7.1E-11 1.0E-7 <1.0E-8

1.2% core-meit 1.7E-6 1.8E-6 2.8E-8 7.0E-6 5.3E-7

Fragmentation

Full core-melt 2.6E-8 2.6E-8 <1.0E-8 1.0E-7 <1.0E-8

10% core-melt 4.9E-7 4,9E-7 <1.0E-8 2.0E-6 8.8E-8

Pipe whip

Full core-melt <1.0E-8 <1.0E-8 <1.0E-8 2.5E-8 <1.0E-8

Starting with the original analysis, a series of changes and sensitivities were performed, the first
of which was the removal of the contribution of fragmentation. The results are shown in Table 80-3.

Table 80-3

Core-Melt Frequencies (Event/RY)
QOriginal Analysis With and Without Fragmentation Contribution

5" 95" ~

End State | Point Estimate Mean percentile | percentile Median

1.2% 1.7E-6 . 1.8E-6 2.8E-8 7.0E-6 5.3E-7

4.7% 1.7E-6 1.7E-6 2.6E-8 7.0E-6 5.1E-7

Original analysis

10% 5.0E-7 5.3E-7 <1.0E-8 2.1E-6 8.7E-8

Full 5.8E-8 6.6E-8 <1.0E-8 2.3E-7 7.0E-7

4.7% 1.7E-6 1.7E-6 2.5E-8 7.0E-6 5.1E-7

Original analysis (no g . . : 3

fragmentation) 10% 5.0E-7 5.3E-7 <1.0E-8 2.1E-6 8.7E-8
Full 3.3E-8 3.7E-8 <1.0E-8 1.3E-7 <1.0E-8

Here, the various states are summed by end state, and the “full core-melt “ rows are the sums of
the contributions of the pipe whip, fragmentation, and fluid jet scenarios. Although the point
estimates for the full core-melt states are the sums of the individual full core-melt frequencies from
the fluid jet, fragmentation, and pipe whip event trees, the means and limits are the result of adding
up the three sequences 10,000 times while varying the initiating event frequency and split fractions
about their distributions, and then forming a distribution for the sum.

Using the original analysis with the fragmentation contribution removed as a base, the sequences
were modified to cover the Group | and Group H plants. The results are shown in Table 80-4.
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Table 80-4

Core-Melt Frequency (Event/RY) Uncertainties
Original Analysis, Group | Plants, and Group I Qlant L

) :En'd Staté E;?anattéi Mean per::ntlle .pergz:tlle |~ Median
A | car% | 17esr | 17e6. 7| 2588 | 7086 | 54E7
Original analysis,no - |- - 450, |, 5057 | “53E7 " |: 19E9 2.1E-6 8.7E-8
,  fragmentation - —_— - — —

Full 3.3E-8 37E-8 | <1.0E8 |. 1.3E7 <1.0E-8
| T 4T 2366, | 246 | 64E8 | 94E-6 | 8OET7"
Group | plants 10% 65E-7. | 7.0E7 | <1.0E8 | 2866 | 1287
; Ful . | . asE-8- | 5268 | <1.0E8 1.8E-7 <1.0E-8
47% 47E6. | 47E-6 |@ 1.5E7 1865 |  1.7E-6
Group Il plants L 10% 31E6. | 31E6 | O92E8 | 1.2E5 1.0E-6
' -Fult 1287 | 1. 3e7 | <1068 4.7E7 1768 '

LS

As can be seen from an examlnatlon of Table 80-4 the means do not vary S|gn|f|cantly from the

point estlmates Ll

In addmon tothe calculatlons descnbed in Table 80 4, two sensmvnty studres were performed The
first was to examine possible double- countrng of the vertical runs of RHR and recirculation piping.
In the original analysis, the fraction of primary system piping physucally located such that a break
could threaten the CRD hydraulic lines was estimated by examining the layout of the split manifold,
and then doubhng the result to account for vertical piping runs for which no layout information was™
available. This is, in effect, an assumption that a vertical run of either RHR or recirculation piping,
equal in length to'the length of threatemng pipe in the split manifold, is located close enough to-
pose a hazard to the'CRD lines. This is a reasonable estimate for most plants;‘if no other
information is available. However, the analysis of the Group I and i plants added vertical piping

contributions to the ongrnal analysis. For Group Il plants especially, if the analysis has added the

contributions of vertical pipes known to be right in the middle of the CRD line bundles, it is known

with equal certainty that these vertical pipes are not located in any other nearby location, and the ~

original accountlng for vemcal plplng runs should be removed

S

The second sensmwty has to do wrth the avanlabmty of the standby coolant supply. Thls isnota

stand-alone system. Although individual ‘plants ‘vary, every-modern BWR has some means:of '

pumping water from the ultimate heat sink into the reactor if the’ suppressron pool is not available. -
Typically, this is done by providing a valved-out link between RHR sefvice water and the’RHR °
suction lines. Use of standby coolant supply requrres a number of manual actions on the’ part of -
the operator. The original analysis for this issiie used an unavailability for standby coolant supply -
of 1.5%, based on WASH-1400"-era analyses. The NUREG-1150'®' Peach Bottom PRA
performed a much more extensive analysis of the equipment and actlons associated with standby
coolant stipply, ‘and-calculated a-much higher unavailability (a mean of about 17%).! For this -
screening analysrs the effect of increasing the unavailability of standby coolant supply is not to

change the likelihood of an accident, but instead to ‘change the end state from a partial core- melt

to a full core-melt. The resuits of the two sensitivities are shown in Table 80-5.
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Table 80-5
Core-Melt Frequency (Event/RY) Sensitivity Studies
Point 5" g5™

End State Estimate Mean percentile | percentile Median
4.7% 4.7E-6 4.7E-6 1.5E-7 1.8E-5 1.7E-6
Group Il plants 10% 3.1E-6 3.1E-6 9.2E-8 1.2E-5 1.0E-6
Full 1.2E-7 1.3E-7 <1.0E-8 4.7E-7 1.7E-8
4.7% 3.9E-6 3.9E-6 1.3€-7 1.4E-5 1.4E-6

Group |l plants (original
vertical pipe contribution 10% 2.9E-6 2.8BE-6 8.3E-8 1.1E-5 9.3E-7

removed)
Full 1.0E-7 1.1E-7 <1.0E-8 4.0E-7 1.4E-8
Group Il plants (no extra 4.7% 3.3E-6 3.1E-6 9.3E-8 1.2E-5 1.1E-6
vertical pipe, modern : g g . g

standby coolant supply 10% 2.4E-6 2.3E-6 5.8E-8 8.9E-6 7.3€-7
unavailability) Full 1.2E-6 1.6E-6 2.3E-8 6.3E-6 4.4E-7

As can be seen from Table 80-5, removing the double-counting of vertical piping reduces the
various core damage frequencies by about 20%, and an updated treatment of standby coolant
supply increases the full core-melt frequency by an order of magnitude. This last sensitivity
calculation, with the double-counting removed and the updated standby coolant supply, is the “best”
estimate for this generic issue for the Group Il plants - the most vulnerable group.

Containment Response: In any of these scenarios, even if the entire core is not damaged, the
reactor core is not subcritical, and fission heat production continues. The RHR system is sized to
remove decay heat. (For example, the Browns Ferry RHR has four heat exchangers rated at 70
million BTU/ hour each, which corresponds to about 2.5% of the reactor’s rated thermal power of
3293 MW - equivalent to decay heat about 10 minutes after shutdown.) Obviously, if fission heat
production continues with 23% of the rods failing to insert (as in the fluid jet scenario), and the
standby liquid control system unable to shut the reactor down, the RHR system will not be able to
accommodate the extra heat and the containment will overpressurize. Thus, any of these end
states, even those involving partial core damage, will resultin containment failure and a large early
release.

Another perspective regarding containment response can be gained by examining the suppression
pool inventory. Again, using the Browns Ferry plant as an example, the suppression pool inventory
is 135,000 ft* (maximum), which is about 8.4 million pounds of water. Normal feedwater flow at full
power is about 13.4 million pounds per hour. If fission power were to continue at about 10% of
rated due to rods failing to scram, the entire suppression pool inventory would be boiled off in about
6.3 hours (notincluding the existing reactor water inventory, nor including the effect of residual heat
removal, both of which would stretch the time somewhat).

End States: The end states in this screening analysis, i.e., 1.2%, 4.7%, 10% and 100% core-melt,
are subject to considerable uncertainty. These numbers would be of significance if this calculation
were carried out to PRA Level lll consequences (e.g., man-rem/RY), as was done in the original
analysis. However, a screening decision can be made based on LERF and thus the uncertainty in
the degree of core damage was not explored.
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Large Early Release Frequency (LERF): An uncertainty study was also performed for the LERFs
for the vanous scenarios. The results are shown in Table 80 6.

Table 80-6
Large Early Release Freguencles (Event/RY)
Polnt 1 s g5t L
Estimate Mean Percentlle | Percentile Median
Plants with drlglnal Analysls Piping . . . g _' o . g
Configuration (no fragmentation) 225'6 ol 2"?E_ 6 4‘9Ef8 ) Q'SE 6. 77ET .
GroupIPlants = ' | 30E6' | 3.3E-6 8.7E-8 1.3E-5 1.1E-6
. GroupliPlants . . - . |- 68E-6 |.7.0E6 227 | - 265 2.6E-6

It should be noted that some of these large early releases are much larger than others, since the
total LERF includes sequences that breach containment, but only melt a small part of the reactor
core. Nevertheless, the numbers are signiﬁcant in that any increase in LERF greater than 10°/RY .
passes the screenlng tests documented in Frgure C4 of the NRC Management Directive 6 4

Handbook. . . ‘ ‘

It should also be noted that, for the specmc case of Group Il plants and using the NU'REG 1150.‘°81 \
unavailabilities for standby coolant supply, the full core damage frequency is 1.2 x 10°® event/RY .
and aIl of these sequences Iead to contalnment overpressunzatlon and farlure :

Basic Assumptlon s: There are several mechanlstrc or phenomenologrcat postulates in the analysrs
that were not addressed in the uncertainty analysis because they were postulated to be true by the

‘genericissue itself. Like an importance measure calculation;, screening of a generic issue assumes

these to be true, and then attempts to estimate their risk significance. Nevertheless, the task action
plan for the issue should include an investigation of the validity of the following assumptions. )

(1)  Canawhipping pipe or other moving mass crush a CRD line completely shut? A CRD line" . -

“pressurized to 1000 psi will resist denting: It is straightforward to show that the imposed. -
-force must be at least 1500 pounds per linear inch just to overcome the internal pressure, .

with no credit for the stiffness of the stainless steel tube wall, and assuming that the tube
is in contact with a stationary support on the opposite side from the |mpact|ng mass.

(2) A fluid jet driven by 1000 psi cannot directly flatten a tube filled with 1000 psn flurd The
analysis assumes that the CRD lines will stnke each otherwhen exposed tothe jet and wrll :
“flatten by repeated impacts. ' : . . .

(3) It a CRD line were crimped shut, would the internal ﬂuid pressure be sufﬁcientto overcome
the stiffness of the stainless steel and partially re-open the’ tube to the point where the "
associated control rod would eventually be inserted? : S

(4)  The pipe whip analysis for the Group [l plants assumes that the whipping pipe will bend the
much-smaller CRD hydraulic lines to the point where the small lines will develop “kinks”
which will close off all flow. The configuration of the CRD lines is such that the lines have
a 90-degree bend or elbow near the point of impact, and are not likely to have significant -
lateral support - the impacting large pipe can bend the smaller lines without stretching them.
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Experience suggests that this failure mode is quite credible, but the rather large number of
CRD lines may add up to a significant resistive force, even though the individual lines may
be relatively weak. An investigation of the force needed to “kink” a significant number of
lines would be of considerable interest.

An investigation of these assumptions, either by calculation or by experiment, could add significant
confidence to the resolution of the issue.

Early BWR Designs: As was described earlier, the control rod drive mechanism for all BWR/3 and
later designs incorporates a ball check valve which prevents a broken insert line from interfering
with a scram. There are still two operating plants, both of the BWR/2 product line, for which this
may not be true. However, the BWR/2 design uses an ECCS for large-break LOCAs which is
based on a high volume core spray - the core is not re-flooded after a large line break located
below the level of the core. Thus, the accident scenarios associated with the issue do not apply to
the BWR/2 design.

Old vs. New Analysis: An obvious question is, why has the conclusion changed from the original
analysis? This is in spite of the fact that the pipe fragmentation sequences have been removed.
An examination of the table will show two reasons. First and most obvious, the more vulnerable
piping configurations in the Group | and Group |l plants were not known when the original analysis
was performed in 1984. These piping configurations are obviously of greater concern.

A second reason is more subtle. When the original analysis was performed, the generic issue
screening criteria were based only on either core damage frequency or man-rem/RY. In 2002, a
new set of criteria were added which were based on LERF. This particular generic issue involves
a partial core-melt, and thus a relatively low source term and low public risk, but a high likelihood
of containment failure, because only a small amount of fission heat will overwhelm the capacity of
the RHR heat exchangers. Thus, the LERF criterion becomes limiting.

CONCLUSION

Applying the criteria of NRC Management Directive 6.4, Figure C4, the potential changes in the
large early release frequencies (ALERF) place the issue in the category where work on a technical
assessment should continue.'®® The consideration of uncertainties in the analysis corroborates this
conclusion.
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ISSUE 82: BEYOND DESIGN BASIS ACCIDENTS IN SPENT FUEL POOLS

DESCRIPTION

Hrstoncal Background ' BT
The risks of beyond desrgn basis accrdents in the spent fuel storage pool were exammed in WASH- :
1400 (App. |, pp. I-96ff). It was concluded that these risks were orders of magnitude below those
involving the reactor core. The basic reason for this is the simplicity of the spent fuel storage pool -
the coolant is at atmosphenc pressure, the spent fuel is always subcritical and the heat source is -
low, there is no piping which can drain the pool, and there are no antrc:pated operatlonal transients
that could interrupt cooling or cause criticality.

The reasons for reexamination of spent fue! storage pool accidents are two-fold. First, spent fuel -
is being stored instead of reprocessed. This has led to the expansion of onsite fuel storage by
means of high density storage racks, which results in a larger inventory of fission products in the
pool,-a greater heat load on the pool cooling system, and less distance between adjacent fuel
assemblies. Second, some Iaboratory studies ‘have provided evidence of the possibility of fire
propagation between assemblres in-an air-cooled environment.>**%* These two reasons, put
together, provrde the basrs for an accrdent scenano WhICh was not prevrously consrdered

Safety Srgnrfrcanc

Atypical spent fuel storage pool with high density storage racks can hold roughly five times the fuel
in the core. However, since reloads typically discharge one third of a core, much of the spent fuel
stored in the pool will have had considerable decay time. This reduces the radioactive’ lnventory

somewhat. More importantly, after roughly three years of storage, spent fuel can be air-cooled, i.e., -

such fuel need not be submerged to prevent melting. (Submersion is still desirable for shielding
and to reduce arrbome actlvrty, however )

If the pool were to be dralned of water, the drscharged fuel from the Iast two refuelings would stlll
be "fresh* enough to melt under decay heat. However, ‘the zircaloy cladding of this fuel could be "
ignited during the heatup.>* The resulting fire, in a pool equipped with high density storage racks, -

would probably spread to most or all of the fuel in the pool. The heat of combustion, in combination : *

with decay heat, would certainly release considerable gap activity from the fuel and would probably
drive "borderline aged" fuel into a molten condition. Moreover, |f the fire becomes oxygen- -starved
(quite probable for a fire located in the bottom of a pit such as this), the hot zirconium would rob -
oxygen fromthe uranium dioxide fuel, forming a liquid mixture of metallic uranium, zirconium,
oxidized zirconium, and dissolved uranium dioxide. This would cause a release of fission products
from the fuel matrix quite comparable to that of molten fuel.>* In‘addition, although confined, spent
fuel pools are almost always located outside of the primary containment: Thus, release to the
atmosphere is more likely than for comparable accrdents mvolvmg the reactor core.’

Possible Solutions 3

No generic solution to this potentlal ‘problem has yet been identified. Several possibilities exist,

however. The first possibility is to reprocess the spent fuel and thus reduce the inventory in'the
pool. Second, the pool could be compartmentalized by installing partitions (and individual coolant
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supply diffusers for each compartment) thus limiting the extent of an accident. Third, spray headers
could be installed to provide cooling even when the pool is drained and not refloodable.

PRIORITY DETERMINATION

LWR spent fuel storage pools do not differ greatly. None are equipped with drains; a portable pump
must be brought in when it is desired to empty the pool. The cooling systems are provided with anti-
siphoning devices (check valves and/ or anti-siphoning holes) so that pipe breaks in the cooling
system will not drain the pool. All are seismic Category |. One difference does exist: PWR pools
are generally below grade (often on bedrock) while BWR pools are considerably above grade.
Thus, even a hole in the bottom of the pool will not rapidly drain a PWR pool. This priority
determination, therefore, is concentrated on a BWR pool because of its (somewhat) greater
vulnerability.

Frequency Estimate

BWR spent fuel can be uncovered either by extended loss of pool cooling, which results in boiloff,
or by an accident which drains the pool. Both mechanisms were considered.

Typically, a BWR spent fuel storage pool has no drains. Instead, coolant is withdrawn at the
surface by skimmers which conduct the water into two surge tanks. The cooling system consists
of two pumps and two heat exchangers which reject heat to the RBCCW system. These are not
independent trains. The suction on the surge tanks is common and flow from the heat exchangers
is combined to go through one filter/demineralizer before it is returned to the spent fuel pool.
Return is by means of a set of diffusers located near the bottom of the pool. The piping connected
to the diffusers contains check valves or some other antisiphoning device.

Immediately after a refueling, both pumps and heat exchangers are usually needed. After a few
months of decay, the heat load will diminish to the point where only one pump and heat exchanger
are needed. Water makeup is normally via the condensate transfer system which is connected to
one of the surge tanks.

The spent fuel pool cooling system is cross-connected to one train of the RHR system at both inlet
and outlet. The primary reasons for this is to allow use of RHR for supplementary fuel pool cooling
during periods when an entire reactor core is off-loaded. However, this also provides a backup
means of pool cooling. In addition, since the RHR suction can be lined up to the condensate
storage tank or even to river water, RHR also provides a backup means of maintaining pool water
inventory.

Control and operation of the spent fuel pool cooling system and RHR cross-ties are not performed
from the control room; most of the valves involved are manually operated. However, if pool cooling
is lost, it will take over two days for the pool temperature to rise to boiling and at least two days
more for the level to drop to the top of the fuel assemblies, even under design heat load conditions.
Moreover, there are level alarms on the surge tanks and the pool itself in the control room. Thus,
even though the systems are not automatic, the long time intervals involved should be sufficient
to prevent problems with human confusion, etc.

WASH-1400"® estimated the frequency of loss of one spent fuel pool cooling "train” to be 0.1/RY.

We will assume, based on experience with other systems, that the conditional probabilities of the
second "train” also failing due to a common-mode problem is 5%, and due to a random failure,
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1.5%. In addition to this, the second pump and heat exchanger are in use (i.e., are not a redundant
Eackup) about 30% of the time. Thus, the comblned frequency of a pool heatup eventis 3 7x10°
/RY. S . S .

To go from a pool heatup event to an event that threatens the fuel, several other failures must.
occur. First, the RHR system must fail, both as a cooling system and as a supply of makeup water.
For this, we assume a conditional probability of 1.5%, based on RHR reliability in the LPCI mode.'®
Second, the condensate transfer system could be used as a makeup system, either by supply to
the fuel pool cooling system suction or (if the pool cooling system is isolated) by overfilling the
surge tanks and causing backflow into the fuel pool. Since the condensate system is not powered
by emergency power buses, it may well be put out of service by any common mode failure of the
spent fuel pool cooling system. Thus, we will assume a conditional failure probability of 5% for the
condensate transfer system.

Ultimately, makeup to the pool could be supplied by bringing in a fire hose (60 gpm would suffice).
Although one would expect that the failure probability associated with bringing in a hose (over a
period of four or more days) would be very low, it must also be remembered that working next to
385,000 gallons of potentially contaminated boiling water on top of a 10-story building is not a trivial
problem. We will assume, based purely on judgment, that the conditional failure probability for this
method of makeup is on the order of 5%. When these probabilities are combined, the resultis a
frequency of 1 4x 106/RY for an accrdent rnrtlated by loss of spent fuel pool coolrng

Several events could cause an accident by drarnrng the pool We will first examine those events
which are not likely to cause gross failure of the confinement system. First, there is the possibility
of a break in the cooling system (beyond the ‘condensate transfer makeup capacity) which we
estimate to happen no more often than once per thousand reactor-years (the "S2" frequency). To

drainthe pool, the anti-siphoning check valves must fail (conditional probability of 8%, based on. . -

a German component failure study) and there must be a failure of the pool cooling systemtoisolate

(conditional failure probability of 1%, based purely on judgment). RHR should provide sifficient .

makeup, since each RHR pump can supply 10,000 gpm and normal maximum fuel poo! flow is .-
1200 gpm. However, RHR may be inoperable, for which we assume a conditional probabrlrty of

1.5% (based on WASH-1400).'® When these frgures are combrned the srphonrng scenario is
estimated to occur with a frequency of 1 2 X 10*’/RY

In addition, the pool could be drarned by a cask drop accrdent (2.5x10 7/FtY from WASH-1400)*®
or a turbine missile (4.1 x 107/RY, also from WASH-1400).' Here, the RHR might not have
sufficient capacity and the time frame is not as long as the previous scenarios. Based agam on
judgment, it was assumed that the combined RHR conditional failure probability is 10%. This gives
an accident frequency of 6.6 x 10°%/RY. If the 1.2 x 10°%/RY from the srphonrng scenario is added,
the total frequency for this class of accidents is 7.8 x 10%/RY. - -

Finally, we come to two scenarios which could open up the pool to the atmosphere as well as drain -

it. First, there is the ‘tornado missile (<5.x .10%RY,.from WASH-1400).'® This.should not
simultaneously cause failure of RHR. However RHR may be otherwise inoperable (in this shorter
time frame) or have insufficient capacity. ltwas assumed that the combined RHR conditional failure
probability is 5%. This gives an accident frequency of 2.5 x 107/RY. Second, a seismic event could
breach the pool. The WASH-1400" estimate for this is 10 to 107/RY, depending on the site. We .
will use the higher figure, recognizing that this will lrmrt the number of sites to which the analysis

will apply

At
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After a seismic event severe enough to breach a seismic Category | spent fuel pool, the probability
of RHR failure is higher than that of our previous scenarios. Moreover, the RHR might not be able
to supply enough makeup. Finally, the time frame is very short, considering that manual valves
must be opened and other earthquake-induced problems may be distracting plant personnel. We
will assume that 90% of the time the draining rate will be slow enough to both be within the capacity
of RHR makeup and also allow operator diagnosis and the necessary manual lineup of RHR to the
pool. We will further assume a 90% probability of RHR remaining operable after the earthquake.
This gives a total failure conditional probability of 19%.

Thus, for a site with a high seismic probability, the frequency of earthquake-induced accidents is
estimated to be 1.9 x 10%/RY. Adding the tornado-induced accident frequency to this, we get a
frequency for this class of accidents of 2.2 x 10%/RY.

Consequence Estimate

A BWR spent fuel storage pool with high density racks may contain almost 3500 fuel bundles,
which is about 42 times the inventory of the reactor core. Thus, an accident in the spent fuel pool
can threaten much more fuel than a reactor accident. Compensating for this is the fact that much
of the stored spent fuel has had considerable time for decay of hazardous radioactive fission
products. To estimate the hazard to the public from melting of the spent fuel pool inventory, special
CRAC2 runs were performed for the NRC by PNL, using a uniform population density of 340
persons per square mile, a central midwest plain meteorology, and no ingestion pathways. The
calculations were performed for a spent fuel pool with a series of 1/3-core reload modules. The first
module had one week decay time, the second, 18 months, the third, 3 years, and so on for a total
of 13 modules. Cases were run using release fractions from the BWR-2, BWR-3 and BWR-4
release categories. This corresponds to release direct to atmosphere, release through a hole in the
secondary containment, and release with the containment at design leakage and SGTS operable.

The results of the calculations and their corresponding frequencies from the previous section are
given in the Table below:

Analagous Frequency | Consequences Product
Release Category (/RY) {man-rem) (man-rem/RY)
BWR-2 22x10°® 7.4x10° 16.3
BWR-3 7.8x10% 6.5 x 10° 0.5
BWR-4 1.4 x 10° 1.1 x10° 1.5
TOTAL: 18.3

It should be noted that this analysis is predicated on the assumption that the exposed elements will
burn and that the fire will propagate throughout the pool. Additional research is necessary to
substantiate this hypothesis. Assuming a 40-year plant life, the total risk reduction is approximately
700 man-rem/reactor.

Cost Estimate

As was discussed previously, no specific solution to this potential problem has yet been settled
upon. However, any hardware addition would probably have to be seismic Category | and, thus,

06/30/03 3.82-4 NUREG-0933



\//

Revision 2

costs are unlikely to be less than $1M/reactor. NRC costs will be negligible compared to licensee
costs. - ' ‘ B -

Value/impact Assessment

Based -on an estimated riék reduction of 700 man-rem/reactor and a cost of $1M/reactor for a
possible solution, the value/impact score was given by:

'Sﬂ = 700 man-rem/reactor -
$1M/reactor

. =700 man-rem/SM
Other Considerations

It should be noted that a low seismic probability will drop the above estimates to about 200 man-
rem/reactor and 200 man-rem/$M. This will not change the final conclusion. In any case, this
analysis was based on a specific pool design which was picked in an attempt to represent both
generic and worst-case situations. The number of plants actually at risk may be limited.

CONCLUSION

Based on the available information and the above calculations, this item was given a medium
priority ranking. Studies performed by the staff in resolving the issue showed that, although most
of the spent fuel pool risk comes from beyond design basis earthquakes, this risk is no greater than
the risk from core damage accidents due to seismic events beyond the safe shutdown earthquake.
The staff's technical findings were published in NUREG/CR-4982,"'” NUREG/CR-5176,"'*¢ and
NUREG/CR-5281."""" The regulatory analysis published in NUREG-1353""* showed that there was
no cost-effective alternative which, if implemented, would result in a substantial safety
improvement.

The staff concluded that reducing the risk from spent fuel pools due to events beyond the SSE
would still leave a comparable risk due to core damage accidents. Because of the large inherent
safety margins in the design and construction of spent fuel pools, this issue was RESOLVED and
no new requirements were established.'"®®
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ISSUE 83 GONTROL ROOM HABITABILITY /O P

DESCRIPTION . .

Historical Bacquound

On August 18 1982 the ACHS issued -a letter671 to the Commrssron whrch (1) ldentrfred
deflcnencres in the maintenance and testung of -engineered safety features designed to maintain -
control room habrtablhty, (2)- provided examples .of design .and installation errors, mcludlng
lnadvertent degradation of.control room leak tightness; and (3) cited a shortage of NRC‘and '
licensee personnel knowledgeable about HVAC systems and nuclear air-cleaning-technology.
These ACRS concerns encompassed both plant licensing review and operations/inspection _
activities. In January 1983, the staff responded*® to the ACRS concemns and recommended '
increased tramlng of NRC_and licensee personnel in inspection and testing of control” room -
habitability systems. The staff also provided a profile of control room:HVAC system component
failures based on an analysis of LERs from 1977 through mid-1982. On April 28, 1983, NRR and
OIE representatlves met with the ACHS Subcommrttee on Fteactor Radlologlcal Effects to discuss -
the staff response. : : Lo , .

In May 1983, the ACRS issued a Ietter673 to the EDO which expressed continuing concerns about
control room habitability and provided both general and specific comments and recommendations
for further staff evaluation. In July 1983, NRR transmitted to the EDO a joint NRR/OIE proposal®™
for evaluating the ACRS comments and recommendations and the adequacy of the control room
habitability licensing review process and criteria. In August 1983, the EDO indicated agreement®-
with the proposal and directed NRR to coordinate with OIE and the NRC: Regional Offices to
complete the program and submit a report to the EDO by June 1, 1984. In September 1983, NRR
established®”® a Control Room Habitability Workmg Group and a Steering Group for conductingand
guiding the proposed review. Other generic issues that addressed related concerns were B-36,
B-66, and 111.D.3.4.

Safety Significance

Loss of control room habrtablllty followung an, accrdent release of external alrborne toxrc or
radioactive matetial or smoke can impair or cause loss of the control room operators’ capability to
safely control the reactor and could lead to a core-damage accident. Use of the remote shutdown
station outside the control room following such .events-is unreliable since. this station has no
emergency habltabrllty or radlatlon protectron provrsnons srmllar to the control room

Possuble Solutron

The Control Room Habitability Work Group was expected to identify any recommended actions that
would correct significant deficiencies in control room habitability design,” installation, test, or
maintenance.

1
E |
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[
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CONCLUSION

In June 1984, NRR provided a report®”® to the EDO along with its plans for implementing the
recommendations of the repon, including a survey of several operating plants. Based on the
ongoing staff work, it was concluded that a solution had been identified and a schedule®™ for the
resolution of the issue was developed by DSI/NRR.

PNL completed a report®” entitled "A Probabilistic Examination of Nuclear Power Plant Control
Room Habitability During Various Accident Scenarios,” and the findings of the survey of operating
plants were published in NUREG/CR-4960."*"' As a result of these studies, it was recognized that
the methodology used to evaluate control room habitability system design needed improvement.
Accordingly, the staff initiated activities to develop: (1) improved methods for calculating control
room dose and exposure levels; (2) improved meteorological models for use in control room
habitability calculations; and (3) revised exposure limits to toxic gases for control room operators.

The results of the improved methods were documented in NUREG/CR-5669%* and NUREG/CR-
6210%* and the HABIT Code was developed to provide an integrated code package for evaluating
control room habitability. NUREG-1465,'*®® published with the resolution of Issue 155.1, will provide
updated source term information for the evaluation of control room designs. As recommended?®®®
by the ACRS, the staff was expected to consider NIOSH recommendations for toxic chemicals in
its revision of Regulatory Guide 1.78.%*"° Thus, this issue was RESOLVED with no new
requirements.** Consideration of a license renewal period of 20 years would not have changed this
conclusion.

However, in June 2003, NRC Generic Letter 2003-01'8'2 was issued to address findings at U.S.
nuclear power plants which suggested that licensees may not have been meeting the control room
licensing and design bases, and applicable regulatory requirements, and existing TS surveillance
requirements may not have been adequate. The affected licensees were requested to submit
information demonstrating that their control rooms complied with existing licensing and design
bases, and applicable regulatory requirements, and that suitable design, maintenance, and testing
control measures were in place.
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DESCRIPTION

ISSUE 192 : SECONDARY CONTAINMENT-DRAWDOWN TIME

Historical Bacquound

This.issue was raised'”® by NRR and addresses the adequacy of the calculations, testing, and -
acceptance criteria related to the creation of a vacuum in the reactor building of a BWR, following
an engineered safeguards actuation srgnal

The time required to attarn a vacuum in the reactor burldlng is commonly referred to as thej :
“drawdown time.” The vacuum is necessary to ensure that any air leakage flows into the building
so that any radiological contamination in the building air is processed by the appropriate safety

systems, before being released to the environment. Guidelines for including the drawdown time in -,
offsite and control room dose calculations are specified in BTP CSB 6.3 of SRP'! 6.2.3, “Secondary -

Containment Functional Design.” Independent calculations showed that plants could potentially
exceed the Irmlts for offsite and control room doses

Safety Slgnlfrcanc . . 3 -‘ :
The Standby Gas’Treatment System (SGTS) provides a means for minimizing the release of

radioactive material from the containment to the_environment by filtering and exhausting the
atmosphere from any or all zones of the reactor burldrng during containment isolation conditions. -

The SGTS is classified as an Engineered Safety System. The design basis for the system is to .
prevent any uncontrolled release due to a design basis LOCA (dunng power operatron), ordueto - -.

a fuel handling accident (dunng refueling conditions, when the primary contarnment is open and
the secondary containment is the only containment). :

During normal operation, the reactor building is heated, cooled, and ventilated by a circulating air
system, which generally exhausts from the reactor building roof with minimal or no filtration. This
reactor building - HVAC system is shut down and isolated when the secondary containment is
isolated and connected to the SGTS. The SGTS will initiate automatically on reactor zone high
radiation, refueling zone high radiation, low reactor water level, or high drywell pressure In addition
to this pnmary funcnon the SGTS also has other uses of interest: 1 o S T

. ltis used to process exhaust gases from the gland seal condenser of the HPCI turbme
Normally, the signals whlch initiate HPCI (e g ;low-low reactorwater Ievel) will also initiate
the SGTS. P ER e . -

. Itis used to test secondary contarnment mtegnty

. It is used to purge air from the drywell and suppressron pool air space when necessary

(e.g., prior to personnel entry).

The size and location of the SGTS is site-specific. However, the SGTS will normally consist of
more than one train, and be capable of performing its function with one train out of service. (A

06/30/03 _ 3.192-1. NUREG-0933 .-



single-unit site will generally have two trains, but a multiple-unit site, where there may be one
reactor building housing two primary containments, may have a three-train shared system.)

Each SGTS train generally consists of a (shared) suction duct system, a moisture separator and
heater to keep humidity within limits, then a set of particulate filters and charcoal adsorbers plus
a blower. The train will discharge to the plant stack, to provide an elevated release. The system is
design to remove particulates and iodine. Unlike the offgas system, there is no holdup pipe to allow
the noble gases to decay before release.

If the SGTS system is used to exhaust just a few individually-isolated zones, it is possible to draw
a significant vacuum. In order to prevent structural damage, there is also a standby gas treatment
vacuum relief system, which will bleed outside air into each zone of the reactor building to prevent
the outside pressure from exceeding the inside pressure by more than a certain amount (e.g., 2
inch water gauge).

There are several limiting conditions for operation and surveillance requirements in the TS
regarding SGTS operability.” These generally include running the system monthly plus verifying
each refueling cycle (or every 18 months) that the flow rate through the system and pressure drop
across the various filters are within specification.

In addition, there is generally a surveillance requirement that secondary containment integrity be
demonstrated every 24 hours by verifying that the secondary containment interior pressure is at
least 1/4 inch water gauge vacuum. This is checked daily, and the negative pressure is maintained
by the normal HVAC system. Once per 18 months, itis verified that one train of the SGTS can draw
down the secondary containment to 1/4 inch water gauge within a set time (120 seconds in the
STS). This test verifies both SGTS system efficacy and leak tightness of the secondary
containment with the normal HVAC isolated. Some older TS did not include a time limit. [See
Appendix A to Facility Operating License DPR-33, Technical Specifications and Bases for Browns
Ferry Nuclear Plant Unit 1, Limestone County, Alabama, Tennessee Valley Authority, Docket No.
50-259, Amendment 50, September 15, 1981.]

The three specific safety concerns raised'’**by NRR were:

(1) Calculations for reactor facilities (primarily Brunswick, Cooper, and BWR/4 plants and
earlier) are performed using a single volume to represent the secondary containment. This
doesn't account for the compartmentalization of the building and different heat sources in
different compartments. Some compartments, perhaps compartments with sources of
radioactivity, may not depressurize as fast as others and may be potential leakage paths.

(2) Reactor facilities (primarily Brunswick, Cooper, and BWR/4 plants and earlier) measure the
vacuum in only one location in the secondary containment. This location may not be in the
most conservative location (the last area to reach the desired vacuum).

(3) The criterion used, 0.25 in-water vacuum, only accounts for pressure distribution around

the building due to wind. It does not account for the difference in inside temperature during
a cold test and during a LOCA accident.
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Possible Solutions [
The documentation presented with the issue did not give an explicit recommended solution.
Presumably, the solution would be to re-calculate the drawdown time with more accurate models.

The objective was to ensure that, if an appropriate pressure reduction is achieved at the point
where the pressure is being measured, an appropriate pressure reduction is being achieved
throughout the entire secondary contalnment

If the drawdown tlme were then shown to be too long, a modmcatron to the SGTS would be
required. This could involve the installation of moré ducting to provide multiple suction points for
the SGT, and/or actions to minimize inleakage to the secondary containment, especially at points
nearthe SGTS lntake(s) where a leak could prevent more remote areas from being drawn down. .
In theory, a fix mlght involve an upgrade to the flow capacrty of the SGTS system itself. It should
be noted, however, that the SGTS flow is normally adjusted to be within a certain range under the
assumption that, if design SGTS flow does not achieve the desired pressure reduction, there are .
leaks to be fixed. Simply increasing SGTS flow might reduce pressure in areas near the SGTS
intake, but mtght not achreve the requured pressure reductlon everywhere

ASSESSMENT

Freguency Estrmat

Large- Break LOCA A large-break LOCA will cause wrdespread failure of the claddrng rntegnty due’
to departure from nucleate boiling, resultrng in the release of gap activity to the primary coolant.
The accident will also release this primary coolant to the containment atmosphere. Smaller-break

LOCAs will also release primary coolant to the:primary containment atmosphere,-but will not -

necessarily release gap activity from the fuel rods and thus were not lncluded here. The “classic”
large LOCA frequency of 10® event/RY was assumed.'® :

Fuel Handling Accident: The other design basis accident for the SGTS system is a fuel handling
accident where ‘a fuel assembly. is mechanically.damaged and gap activity is released. This

accident is not normally modeled in modern PRAs because it is generally not a significant. -

contributor to a plant’s total risk profile. It was addressed many years ago in WASH-1400'
(Appendix I, p. I-100) which estimated a frequency of 10 event/RY. (This is the frequency of
events in which gap activity is actually released; it is not the frequency of all events in which a fuel.
assembly is dropped or otherwrse mlshandled ). - : :

i

Conseguence Estimate T

Large-Break LOCA: The essence of Concems 1 and 2 was that the calculations and measurement
techniques used to measure the efficacy of the system may have been too primitive. The
secondary containment is not a single volume, but the calculations may model the secondary
containment as one large volume, and the vacuum may be measured at just one point. The
practical effect of this is that it may take longer than expected for the - SGTS system to draw the
secondary containment down to the requrred vacuum and some compartments (e.g., a
compartment containing a leak from the primary containment but located such that the pathway
to the SGTS system intake is long) may never achieve the required vacuum at all. The essence
of the third concem was that the 0.25 inch water gauge vacuum criterion may not have been .
sufficient, since it was based only on overcoming external wind conditions.
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In either case, to evaluate the risk significance of the issue, it was necessary to estimate the
“worth” of the SGTS system in terms of averted public dose, given that a design-basis LOCA has
occurred.

Ideally, the risk worth of the SGTS system could be calculated by using the source term for a
successfully mitigated LOCA with the containment losing inventory at the design leakage rate. The
calculation would then be done with and without the SGTS system. The SGTS system should
greatly reduce the public dose because of its filtration of the air flow and because the SGTS
discharge air is routed to the plant stack, resulting in an elevated release.

Unfortunately, few modern PRAs model a mitigated LOCA since such events, which do not result
in a severely damaged core, are not risk significant. The only readily-available probabilistic analysis
which included mitigated LOCA sequences was the original WASH-1400'® calculation. The release
category of interest was:

BWR-5 This category approximates a BWR design basis accident (large pipe break) in
which only the activity initially contained within the gap between the fuel pellet and
cladding would be released into containment. The core would not melt, and
containment leakage would be small. It is assumed that the minimum required
engineered safeguards would function satisfactorily. The release would be filtered
and pass through the elevated stack.

If there were a similar BWR release category in which the SGTS was not functioning, a simple
comparison would give the risk worth of the SGTS system. Such a release category was not used
in WASH-1400.'® However, there is an analogous category for the PWR analysis:

PWR-9 This category approximates a PWR design basis accident (large pipe break), in
which only the activity initially contained within the gap between the fuel pellet and
cladding would be released into the containment. The core would not melt.

Can this category, which applies to a completely different reactor design, be used for comparison?
The radioactive inventories of the two designs are very similar and it was reasonable to assume
that the gap activity releases were similar. A comparison of some containment parameters'”® was
summarized in Table 3.192-1.

Although the PWR containment is much larger, having a free volume almost a factor of six greater
than the combined BWR drywell and suppression chamber free volume, the design leak rate for
the PWR is one-fifth of the BWR rate. The two effects almost cancel and the leak rate for the PWR
containment is only 20% larger than that of the BWR primary containment.

As listed in the Introduction, the man-rem associated with the two release categories of interest
were as follows:

BWR-5 20 man-rem
PWR-9 120 man-rem
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Table 3.192-1

“WASH-1400" BWR O WASH-1400" PWR

Core thermal power | 3293 MWt - " || Core thermal power | 2441 MWt
Drywell free volume | 175,000 cubic feet | |
Free volume 1.8 x 10° cubic feet

Suppression chamber .

air volume | 127,700 cubic feet

Drywell design pressure | 56 psig

Suppression chamber 52 psi Design pressure 60 psig

design pressure psig

Design leak rate 0.5% per day || Design leak rate 0.1% per day
Calculated leak rate at 1'500 cubic feet/d ay' Calculated leak rate 1800 cubic feet/day

design pressure at design pressure

The WASH-1400'¢ source terms were calculated using a “representative” reactor core power of
3200 MWt (Appendix VI, Section 3.2, p. 3-1), and the man-rem figures above assumed this core .
power. Thus, it was not necessary to adjust for core power differences. ‘

Other than a minor dlfference in leak rate, the dltference in consequences between these two’
release categories is presumably due primarily to the presence of the secondary containment and
SGTS. (Some other effects will be addressed below in the discussion of uncertainties.) Thus, this
reduction is estimated to be : S ,

(120 man-rem)[(1500 ft*/day)/(1800 ft?/day)] - 20 man-rem = 80 man-rem

It was conservatively assumed that this entire reduction is due to the SGTS system. In actuality,
if the SGTS system were not functioning, there would still be some retention of radioactive material
in the secondary containment structure. This .estimate of 80 man-rem is somewhat of an
overestrmate of the worth of the SGTS system by rtself

This factor of five reductron (from 100 to 20 man-rem) is significant. The 20 man-rem is likely due -
primarily to noble gases, since they, unlike particulates and iodine; will not be removed by the
SGTS system. Even the noble gases will have fewer health effects, because the SGTS system
will release them at an elevated location. '

Fuel Handhng Accident: A fuel handhng accrdent releases gap acttvrty due to mechanical damage
to the fuel pins, such as could happen if a fuel assembly were dropped dunng refueling or during
normal fuel pool operatlons Although the release 'would be modest, the accident would not take
place within a closed primary containment, and the secondary containment would be the only
containment. The SGTS system would then preclude an uncontrolled” release tothe envrronment
Unfortunately, there is no readlly-avarlable calculatron of the consequences of such a release.
However, it is possible to put an upper bound by adapting the PWR-8 release, which is a mrtlgated
large-break LOCA where the containment fails to isolate. This is extremely conservative, in that
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the PWR-8 release category deals with fuel which was in full power operation just moments earlier,
and also includes the release of all the primary coolant activity in the primary system. The fuel
involved in a fuel handling accident would have had time for some radionuclides to decay away,
and would not involve any primary coolant activity. Moreover, a fuel handling accident would be
expected to occur with the fuel assemblies fully submerged, and any activity released would be
scrubbed by the overlaying water. Thus, this upper bound may be conservative by two or more
orders of magnitude.

As documented in the Introduction, the consequences calculated for a PWR-8 release are 75,000
man-rem; this is for an entire reactor core. The reactor of interest here consists of 764 fuel
assemblies (NUREG/CR-5640,"% Table 8.3-1, page 8-17). Thus, the normalized release for one
fuel assembly is about 100 man-rem. It was assumed that the SGTS is capable of reducing this
to zero.

Cost Estimate

A cost estimate was not performed. The results of the value assessment are such that a cost
estimate is not necessary.

Screening Assessment

The screening criteria of CDF and large early release frequency (LERF) were not applicable to this
issue. The SGTS is a mitigative system and does not affect CDF or LERF. The applicable criterion
was averted offsite man-rem/year, based on the absolute value of the system’s risk worth. The risk
reduction for the large-break LOCA is the product of the frequency of large-break LOCAs multiplied
by this risk worth:

(10 LOCASs/RY)(80 man-rem/LOCA) = 0.008 man-rem/RY
Similarly, the risk reduction associated with the fuel handling accident is given by:
(10* event/RY)(100 man-rem/event) = 0.01 man-rem/RY

The two risk reductions add up to 0.018 man-rem/RY. Summing the BWR/2, BWR/3, and BWR/4
plants, there were 27 reactors affected by this issue. This implied a total value of 0.5 man-rem/year.
Comparing with Figure C6 of NRC Management Directive Handbook 6.4, this issue warranted
exclusion from further consideration, regardless of cost.

Uncertainties

(M At the time of this evaluation in June 2002, there was some ongoing research regarding
whether the large-break LOCA frequency of 10%/RY was too high. However, lowering this
frequency would not change the conclusion.

(2 it is possible that some intermediate-LOCA events could also result in significant gap
activity being released into the primary containment atmosphere. However, even including
the small (“S1") LOCAs would increase the frequency by a factor of ten, which would not
be enough to change the conclusion.
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(3)

(4)

(5)

(6)

‘As was discussed above, the estimate of change in man-rem estimated above includes -

more than just the effect of the SGTS system. In addition to this, the first two concerns
raised in the issue have to do with transient conditions: Can the SGTS draw a vacuum in
the secondary containment in time? Presumably, once the secondary containment reaches

“‘the desired subatmospheric pressure, the SGTS system would still be efficacious and the

above estimate of change in man-rem would be conservative. This also would have no
effect on the conclusion.

The analysis approximated the consequences of a mitigated LOCA in a BWR with no credit

forthe SGTS system by using a PWR-9 release, although the assumed leakage from

primary containment differs by about 20%. In addition to this difference, an actual release

" pathway in such circumstances in'a BWR large LOCA sequence would at least partially be
“from the suppression pool airspace, where the release would have been scrubbed by the
~ suppressxon pool water. Also, some of the particulates and aerosols would be removed by

- plateout in the reactor building. Finally, unlike a BWR release, a PWR release would be
" entirely at ground level. Thus, the approximation of a BWR release with no SGTS system

... by a PWR-9 release was conservative. This also would have no effect on the conclusion.

In the calculations above, a core power of 3200 Mwt was assumed. In actualiti/, ’most of the' »

affected reactors are not licensed to this high a power, so the consequences were
somewhat overestimated. : g

" The estimate of the fuel handling accident consequences were extremely conservative. This
" is appropriate for screening a generic issue where conservatism is normally included and

does not affect the conclusion. However, the value estlmated here is not appropriate for use

’as a best estlmate for other purposes

Other Consrderatrons

(1)

()

)

This issue appeared to have no effect on the ability of the SGTS to accommodate the
exhaust from the HPCI gland seal. Moreover the HPCI system is not used to mitigate a ~
large LOCA. - : _ i -

-Similarly, this issue does not aﬁect the ablllty of the SGTS to test secondary contalnment L

integrity.

The analysis above dealt with a design basis LOCA event, not a severe (i.e., core-melt) -
accident. In theory, the presence of the SGTS could help mitigate the radiological effects
of a core-melt. In practice, the SGTS will not have the capacity to make a significant
difference in the release associated with a core-melt, even if upgraded. Moreover, in most -
severe accident sequences, the core would not actually melt immediately. Generally, severe
core damage would not occur until the existing SGTS is able to achieve drawdown in any
case.

Moreover, if a core-melt event were to occur in a BWR, one strategy for dealing with the
situation would be to intentionally vent the suppression pool air space to the outside,
thereby preventing containment failure due to overpressure, but also using the suppression
pool to scrub the release. In such an event, SGTS drawdown time is unlikely to be of much
concem.
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(4) Another effect of the presence of the SGTS is to reduce personnel exposure within the
plant area, allowing more freedom of movement for plant personnel to take mitigative
actions. This is rather limited in that there is no effect inside the secondary containment.
In addition, the control room has its own separate ventilation system with a filtered intake.
Thus, the effect of the SGTS is limited to other areas, such as outdoors near the reactor
building. There was no simple way to quantify this effect, but it was unlikely to be major.

CONCLUSION

The low potential risk reduction associated with this issue implied that it was very unlikely that a
backfit requirement could be imposed under 10 CFR 50.109. However, the originator of the issue
has made a valid point in that SRP'"' 6.2.3 does state in acceptance Criterion 3a that "The
secondary containment depressurization and filtration systems should ... be capable of maintaining
a uniform negative pressure throughout the secondary containment, as well as other areas served
by the systems." In addition, Criterion 1g states that "heat loads generated within the secondary
containment (e.g., equipment heat loads) should be considered." In hindsight, it appeared that
these acceptance criteria were not fully used in the reviews of individual BWR TS. Based on the
above estimates of averted offsite man-rem, this issue was DROPPED from further
consideration,'®'
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ltem11.K.3.2 for Westinghouse NSSS Plants "Westmghouse Electnc Corporatlon February
1981. [8103160257]

“Accident Sequence Evaluation Program, Phase Il Workshop ‘Report,” Sandia National
Laboratories, EG&G ldaho, Inc., and Science Applications, Inc., September 1982.

Letter to Director (NRR) from K. Cook (Louisiana Power & Light), “Waterford SES Unit 3,
Docket No. 50-382, Depressurization and Decay Heat Removal,” October 27, 1983.
[8311010259]

06/30/03 R-39 NUREG-0933



589.
590.

591.
592.
593.
594.
595.
596.
597.
598.
590.
600.
601.
602.
603.

604.

Revision 17

Letter to W. Dircks (NRC) from E. Van Brunt (Arizona Public Service Company), “Palo
Verde Nuclear Generating Station (PVNGS), Units 1, 2, and 3, Docket Nos. STN-50-
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Commission, September 1981.

06/30/03 R-45 NUREG-0933



681.

682.

683.

684.

685.

686.

687..

688.

689.

690.

691.

692.

693.

694.

695.

Revision 17

NUREG-0844, “NRC Integrated Program for the Resolution of Unresolved Safety Issues
A-3, A-4, A-5 Regarding Steam Generator Tube Integrity,” U.S. Nuclear Regulatory
Commission, September 1988.

Note to W. Kane from G. Holahan, “Background Information Relating to the Assessment
of the Offsite Consequences of Non-Core Melt, Steam Generator Tube Rupture Events,”
October 24, 1983. [9705190255]

Memorandum for W. Johnston from R. Ballard, “Disputed Procedures for Estimating
Probable Maximum Precipitation,” January 13, 1984. [8401260466]

Hydrometeorological Report No. 52, “Application of Probable Maximum Precipitation
Estimates - United States East of the 105th Meridian,” U.S. Department of Commerce,
National Oceanic and Atmospheric Administration, August 1982.

Hydrometeorological Report No. 51, “Probable Maximum Piecipitation Estimates, United
States East of the 105th Meridian,” U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, June 1978,

Hydrometeorological Report No. 33, “Seasonal Variation of the Probable Maximum
Precipitation East of the 105th Meridian for Areas from 10 to 1,000 Square Miles and
Durations of 6, 12, 24 and 48 Hours,” U.S. Department of Commerce, April 1956.

Regulatory Guide 1.59, “Design Basis Floods for Nuclear Power Plants,” U.S. Nuclear
Regulatory Commission, (Rev. 2) August 1977. [7907100225]

Regulatory Guide 1.102, “Flood Protection for Nuclear Power Plants,” U.S. Nuclear
Regulatory Commission, (Rev. 1) September 1976. [7907100372]

Memorandum for V. Stello from H. Denton, “Potential Generic Requirement Concerning
Design for Probable Maximum Precipitation,” June 25, 1984, [8407100105]

Memorandum for V. Stello from H. Denton, “Generic Requirements Regarding Design for

. Probable Maximum Precipitation,” October 10, 1984. (8503140522, 8410190029]

Memorandum for H. Denton from V. Stello, “Generic Requirements Regarding DeS|gn for
Probable Maximum Precipitation,” August 8, 1984. [8408160442]

Memorandum for T. Speis from H. Denton, “Generic Issue A-41; ‘Long Term Seismic
Program,” October 10, 1984. (9705200066}

Memorandum for H. Denton from R. Bernero, “Resolution of Generic Issue No. 22,
Inadvertent Boron Dilution Events (BDES),” September 17, 1984. [8410020424]

Memorandum for T. Speis from H. Denton, “Closeout of Generic Issue No. 22, ‘Inadvertent
Boron Dilution Events (BDE),” October 15, 1984. [8410310592]
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Level Instrumentation in BWRSs,”” October 17, 1984. [8411030745]
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NRC Letter to All Boiling Water Reactor (BWR) Licensees of Operating Reactors (Except

‘LaCrosse, Big Rock Point, Humboldt Bay and Dresden-1), “Reactor Vessel Water Level

Instrumentation in BWRs (Generic Letter No. 84-23,” October 26, 1984. [8410290050]

Memorandum for D. Eisenhut from R. Bernero, “Resolution of Generic Issue 50, Reactor
Vessel Level |nstrumentat|on in BWRs Septembere 1984 [8410010093]

NUREG 0927 “Evaluation of Water Hammer Occurrence in Nuclear Power Plants,” U.S.
Nuclear Regulatory Commnssnon (Rev 1) March 1984.

NUREG-0609, “Asymmetric Blowdown Loads on PWR Primary Systems U.S. Nuclear
Regulatory Commission, January 1981.

NRC Letter to All Operating PWR Licenses, Construction Permit Holders, and Applicants
for Construction Permits, “Safety Evaluation of Westinghouse Topical Reports Dealing with
Elimination of Postulated Pipe Breaks in PWR Primary Main Loops (Generic Letter 84-04),”
February 1, 1984, [8402010410}

NUREG-0408, “Mark | Containment Short-Term Program Safety Evaluation Report,” U.S.
Nuclear Regulatory Commission, December 1977.

NUREG-0661, “Mark | Containment Long Term Program Safety Evaluation‘ Report,
Resolution of Generic Technical Activity A-7,” U.S. Nuclear Regulatory Commission, July
1980, (Supplement 1) August 1982. '

NUREG-0808, “Mark 11 Containment Program Evaluation and Acceptance Criteria,” U.S.
Nuclear Regulatory Commission, August 1981.

NUREG-0460, “Anticipated Transients Without Scram for Light Water Reactors,” U.S.

. Nuclear Regulatory Commission, (Vol. 1)Apr|l1978 (Vol. 2) April 1978, (Vol. 3) December

1978, (Vol. 4) March 1980.

Memorandum for C. Thomas from O. Parr, “CRD Accumulators - Proposed Improved
Technical Specification,” August 13, 1984. [8408270516] :

NUREG-0123, “Standard Technical Specifications for General Electric Boiling Water
Reactors (BWR/5),” U.S. Nuclear Regulatory Commission, (Rev. 3) December 1980.

Memorandum for H. Denton, et. al., from C. Michelson, “Survey of Valve Operator-Related
Events Occurring During 1978, 1979, and 1980,” December 23, 1981. '[8202040039]

Memorandum for C. Michelson from H. Denton, “NRR Comments on AEOD' Draft Report:

- Survey of Valve Operator-ReIated Events Occumng Dunng 1978, 1979 and 1980,"
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AEOD/C203, “Survey of Valve Operator-Related Events Occurring During 1978. 1979, and

- 1980,".Office for Analysis and Evaluation of Operational Data, U.S. Nuclear Regulatory
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Responses to AEOD Case Study (C203), ‘Survey of Valve Operator Related Events
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AEOD/E305 Inoperable Motor Operated Valve Assemblies Due to Premature Degradation
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[8305050353]

.Memorandum for W. Minners from R. Bosnak, “Status of Potential Generic Issue 54, ‘Valve

Operator Related Events Occurring During 1978, 1979, and 1980,” March 26, 1984.
(8404110417]

Memorandum for R. Vollmer from R. Bosnak, “MEB Task Action Plan for Resolution of
Generic Issue Il.E.6.1, ‘In Situ Testing of Valves,’ July 30, 1984. [8408070139]

Memorandum for D. Eisenhut from D. Muller, “PWR Reactor Cavity Uncontrolled
Exposures, Generic Letter Implementing a Generic Technical Specification,” July 12, 1984.
[8407230356]

Memorandum for A. Thadani from W. Minners, “CRAC2 Computer Runs in Support of USI
A-43,” February 1, 1983. [8302090275}

Memorandum for W. Minners from F. Congel, “Prioritization of Generic Issue 97: PWR
Reactor Cavity Uncontrolled Exposures,” February 8, 1985. [8502250136]

Memorandum for H. Denton from R. Bemero, “PWR Reactor Cavity Uncontrolled
Exposures,” November 28, 1984. [8412180620]

Memorandum for T. Speis from R. Bernero, “Request for Prioritization of Generic Safety
Issue - Break Plus Single Failure in BWR Water Level Instrumentation,” October 10, 1984.
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Memorandum for H. Denton and V. Stello from C. Michelson, “Case Study Report - Safety
Concern Associated with Reactor Vessel Instrumentation in Boiling Water Reactors,”
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Memorandum for B. Sheron from A. Thadani, “Reactor Vessel Level Instrumentation in
BWR's (Generic Issue 50),” August 2, 1984. [8408090089]
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Memorandum for H. Denton from T, Speis, “Reactor Vessel Level Instrumentationin BWRs
(Generic Issue 50),” August 2, 1984. [8408090386, 8408090094] -~

Memorandum . for W. Dircks, et al.,” from S. Chilk, “Staff Requirements -
Affirmation/Discussion and Vote, 11:30 a.m., Friday, .June 1, 1984, Commissioners'

Conference Ftoom D. C Offrce (Open to Publrc Attendance),” June 1, 1984

Federal Reqrster Notlce 49 FR 26036, "1 0 CFR Part 50, Reduction of Risk from Antrcrpated
Transients Without Scram (ATWS) Events for nght Water-Cooled Nuclear Power Plants,”
June 26, 1984. :

NEDO-21506, “Stability and Dynamic Performance of the General Electric Bonllng Water
Reactor,” General Electric Company, January 1977. -~

Memorandum for D. Crutchfield from L. Rubenstein, “Staff Evaluation ofGEToplcal Report
NEDE-24011 (GESTAR) Amendment 8,” April 17, 1985. [8504290470]

XN-NF-691(P)(A) & Supplement 1, “Stability Evaluation of Boiling Water Reactor Cores
Sensitivity Analyses & Benchmark-Analysis,” Exxon Nuclear Company, Inc., August 22,

Dl P ek 3

'Memorandum for D Elsenhut from Ft Mattson “Board Notlfrcatlon BWR Core Thermal

Hydraulic Stability,” February 27, 1984. [8403020299]

Memorandum for T. Novak from L. Rubenstein, “Susquehanna 1 and 2 - Thermal Hydraulic
Stability Technical Specification Change (TACS 55021 and 55022),” July 11, 1984.
[8407170149]

. Memorandum for G. Lalnas fromL Rubenstern “SER Input for Peach Bottom-3 Technical

Specification Changes for Cycle 6 Operation with Increased Core Flows and Decreased

-Feedwater Temperatures (T. ACS #55123) October 23,1984, [841 1010312]

NEDO- 21078 “Test Results Employed by GE for BWR Contalnment and Vertrcal Vent
Loads,” General Electnc Company, October 1975. ,

_’\r‘.'

NUREG-0487, “Mark [ Contamment Lead Plant Program Load Evaluatlon and Acceptance

- Criteria,” .U.S. Nuclear Regulatory Commrssuon November 1978, (Supplement 1)

September 1980.

-NUREG-0783, “Suppression Pool Temperature Limits:for BWR Contalnments U.S.

Nuclear Regulatory Commission, November 1981

Letter to T. Novak (NRC) from T. Prckens (BWR Owners Group) “Agreements from
BWROG/NRC .Meeting on Suppressnon Pool Temperature erlt" October 16, 1984.
[8410220072]

. Memorandum for T. Speis from R. Bemero, “Proposed Generic Issue ‘BWFt Suppressron

Pool Temperature Limits,” November 21, 1984. [8412030526] © = -~
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Memorandum for W. Minners from W. Butler, “Comments on Prioritization of Generic
Issue 108, ‘BWR Suppression Pool Temperature Limits,” January 10, 1985. [8501160095]

NUREG-1044, “Evaluation of the Need for a Rapid Depressurization Capability for CE
Plant,” U. S Nuclear Regulatory Commission, December 1984.

SECY-84-134, “Power Operated Relief Valves for Combustion Engineering Plants
March 23, .1984. [8404180339]

“Draft Maintenance Program Plan,” U.S. Nuclear Regulatory Commission, May 8, 1984.

NUREG/CR-3543, “Survey of Operating Experience from LERs to Identify Aging Trend,”
U.S. Nuclear Regulatory Commission, January 1984.

NUREG-0619, “BWR Feedwater Nozzle and Control Rod Drive Retun Line Nozzle
Cracking,” U.S. Nuclear Regulatory Commission, November-1980. -

NUREG-0744, “Resolution of the Task A-11 Reactor Vessel Materials Toughness Safety
Issue,” U.S. Nuclear Regulatory Commission, (Rev. 1) October 1982.

NRC Letter to All Power Reactor Licensees (Except Ft. St. Vrain), “NUREG-0744 Rev. 1;

-~ Generic Letter No. 82-26) - Pressure Vessel Material Fracture Toughness,” November 12,

1982. [8211160047]

EPRI NP-3967, “Classification and Analysis of Reactor Operating Experience Involving
Dependent Events,” Electric Power Research Institute, June 1985.

NUREG-0224, “Final Report on Reactor Vessel Pressure Transient Protection for
Pressurized Water Reactors,” U.S. Nuclear Regulatory Commission, September 1978.

NUREG-06l2, “Control of Heavy Loads at Nuclear Power Plants Resolution of Generic
Technical Activity A-36,” U.S. Nuclear Regulatory Commission, July 1980.

NUREG-0763, “Guidelines for Confirmatory Inplant Tests of Safety Relief Valve Discharges
for BWR Plants,” U. S Nuclear Regulatory Commlssron May 1981

NUREG- 0802 “Safety/Flellef Valve Quencher Loads Evaluatlon for BWR Mark Il and il

Containments,” U.S. Nuclear Regulatory Commission, October 1982,

NUREG-0313, “Technical Report on Material Selection and Processing Guidelines forBWR
Coolant Pressure Boundary Piping,” U.S. Nuclear Regulatory Commission, July 1977,
(Rev. 1) July 1980, (Rev. 2) January 1988.

WASH-1270, “Anticipated’l'ransients Without Scram for Water-Cooled Reactors,” U.S.

Atomic Energy Commission, September 1973.

Memorandum.for S. Hanauer from D. Eisenhut, “Value/Impact Assessment of Proposed
Steam Generator Generic Requirements,” October 12, 1982. [8211110465]
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SECY-84-13, “NRC Integrated Program for the Resolutron of Steam Generator USl's,”
January 11, 1984. [8401310036] : .

NUREG-0916, “Safety Evaluation Report Related to Restart of R.E. Ginna Nuclear Power

" Plant,” U.S. Nuclear Regulatory. Commussnon, ‘May 1982.

NUREG-0651, “Evaluatron of Steam Generator Tube Rupture Events u. S Nuclear

-~ Regulatory Commrssron March 1980

.

Memorandum for D. Eisenhut fromT Spels “Prioritization of Staff Actions Concerning S. G
Tube Degradatlon and Rupture Events February 23, 1983. [8303090047]

' SECY-84- 13A, “NRC Integrated Program for the Resolution of Steam Generator USIs,”

September 7, 1984. [8409140060]

SECY-84-13B, “NRC Integrated Program for the Resolution of Steam Generator USI's -
Response to Commissioner Comments (Memo from Chilk to Dircks dated September 13
1984),” November 5, 1984. [841 1210357]

AEOD/COOS, “AEOD Observatrons and;Recommendations Concerning the Problem of
Steam Generator Overfill and Combined Primary and Secondary Blowdown,” Office for

. Analysis and Evaluation' of Operational Data, U.S. Nuclear Regulatory Commission,
. December 17,.1980. {8101150366] :

NUREG/CR-2883, “Study of the Value and Impact of'Alte'rnat‘rve Decay Heat Removal
Concepts for Light Water Reactors,” U.S. Nuclear Regulatory Commission, (Vol. 1) June
19883, (Vol. 2) June 1983, (Vol. 3) June 1983. .

AEOD/E414, “Stuck Open Isolation Check Valve on the Residual Heat Removal System
at Hatch Unit 2,” Office for Analysis and Evaluation of Operational Data, U.S. Nuclear
Regulatory Commission, May 31, 1984 [8406190101]

Memorandum for W. Mlnners from G Holahan, “Prioritization of Interfacing System LOCA
at Borhng Water Reactors, October 25, 1984 [841 1050292]

| NUREG 0677 “The Probabrlrty of lntersystem LOCA |mpact Due to Leak Testrng and

Operatlonal Changes u.S. Nuclear Regulatory Commlssron May 1980.
SECY-85 129, "Marntenance and Surverllance Program Plan,” April 12, 1985 [85091 90696]

SECY-85-62, “NRC Integrated Program for the Resolution of Steam Generator USI's -
Response to Commissioner Comments (Memo from Chilk to Dircks Dated January 23,

1985) February 22, 1985 [8504080388]

Memorandum for W. DII’CkS fromS Chllk “SECY-85 62 - NRC Integrated Program for the
Resolution of Steam Generator USIs - Response to Commissioners Comments (Memo
from Chilk and Dircks Dated January 23 1985) March 15 1985..
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Memorandum for W. Dircks from H. Denton, “Final Rule - Applicability of License
Conditions and Technical Specifications in an Emergency,” February 17, 1983.
(8303300333}

Memorandum for T. Speis from H. Denton, “Formation of a Technical Specification
Improvement Project Group,” December 31, 1984. [8501150417]

Memorandum for V. Stello from H. Denton, “Close Qut Generic Issue #B-19 -Thermal-
Hydraulic Stability,” May 21, 1985. [8506040556]

Letter from P. Crane (Pacific Gas and Electric Company) to Director, Division of Licensing,
U.S. Nuclear Regulatory Commission, “Report on June 7, 1975 Ferndale Earthquake,”
August 4, 1975. [8602070315, 993280104, ML993280111]

Memorandum for W. Minners from L. Reiter, “Generic Issue No. B-50 Post Operating Basis
Earthquake Inspection,” June 7, 1985.

Letter to A. Schwencer (NRC) from C. Dunn (Duquesne Light Company), “Beaver Valley
Power Station, Unit No. 1, Docket No. 50-334, Request for Amendment to the Operating
License - No. 35," October 27, 1978. [7811030107)

Letter to J. Carey (Duquésne Light Company) from S. Varga (NRC), “Beaver Valley Unit
No. 1 - Operation With Two Out of Three Reactor Coolant Loops - Safety Evaluation,”
July 20, 1984. [8408010218])

Memorandum for D. Eisenhut from D. Wigginton, Closeout of MPA E-05; Westinghouse N-
1 Loop Operation,” January 11, 1985. [8501300565] '

Memorandum for R. Emrit from A. Murphy, “Generic Issue Management Control System,
Issue No. 119.3, Decouple OBE from SSE,” February 21, 1992. [9803260147]

Memorandum for R. Bernero from D. Eisenhut, “BWR Thermal-Hydraulic Stability Technical
Specifications,” November 16, 1984. [8411290326]

Memorandum for W. Dircks from H. Denton, “Closeout of TMI Action Plan Items .A.2.2 and

"LA.2.7 Training and Qualifications of Operating Personnel,” June 24, 1985. [8507020587]

Memorandum for W. Dircks from H. Denton, “TMI Action Item 1.A.3.4,” February 12, 1985.
{8502260084]

Memorandum for W. Dircks from J. Taylor, “TMI Action Plan - Completed Item,” June 26,
1985, [8507080034]

IE Information Notice No. 83-58, “Transamerica Delaval Diesel Generator Crankshaft
Failure,” US Nuclear Regulatory Commission, August 30, 1983. (8308040044]

IE Information Notice No. 83-51, “Diesel Generator Events,” U.S. Nuclear Regulatory
Commission, August 5, 1983. [8306270425)
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Memorandum for C. Berlinger from H. Denton, “Detail Assignment to DOL, Transamerica
Delaval Emergency Diesel Generator Project Group (TDI Project Group),” January 25,
1984, [8505130221]

SECY-84-34, “Emergency Diesel 'Generators Manufactured by Transamerica Del.aval,
Inc.,” January 25, 1984. [8403010451]

Letter to D. Bixby (TDI) from D. Eisenhut (NRC), February 14, 1984. [8402290333]
TDI Diesel Generators Owners' Group Program Plan, March 2, 1984.

SECY-84-155, “Section 208 Report to the Congress on Abnormal Occurrences for October-
December, 1983,” April 11, 1984. [8405140043]

Letterto J. George (T ransamenca Delaval Inc., Owners' Group) from D. Eisenhut (NRC),
“Safety Evaluation Report, Transamerica Delaval Inc. Diesel Generator Owners Group
Program Plan,” August13 1984 [8408240115]

Memorandum for W. MrnnersfromB Sheron “Addmonal Low-Temperature-Overpressure
Protection Issues for Light-Water Reactors,” August1 1984. [8408130012]

IE Information Notice No. 83-26, “Failure of Safety/Relief Valve Discharge Line Vacuum

. Breakers,” U.S. Nuclear Regulatory Commission, May 3, 1983. [8303040028]

NUREG/CR-3384, “VISA - A Computer Code for Predicting the Probability of Reactor
Pressure Vessel Failure,” U.S. Nuclear Regulatory Commission, September 1983,

Memorandum for K. Seyfrit from C. Hsu, “EE No AEOD/E322 Damage to Vacuum Breaker
Valves as a Result of Rellef Valve Llftrng, _September 21, 1983. [8310060353]

AEOD/C401, “Low Temperature Overpressure Events at Turkey Pornt Unit 4,” Office for
Analysis and Evaluation of Operational Data, U.S. Nuclear Regulatory Commission, March
1984. [8404050445]

Memorandum for B. Sheron from B Liaw, .“Additional Low-Temperature-Overpressure
Protection (LTOP) Issues for Light-Water Reactors,” August 30, 1984. [8409130397]

. - . ety ' - I ’
Memorandum for K. Seyfrit from E. Imbro, ‘Single Failure Vulnerability of Power Operated
Relief Valve Actuation Circuitry for Low Temperature Overpressure Protectlon (LTOP),”

. October 24, 1984. [841 1070245]

AEOD/C403, “Edwin I. Hatch Unlt No 2 Plant Systems Interaction Event on August 25,
1982,” Office for Analysis and Evaluation of Operatronal Data, U.S. Nuclear Regulatory

~ Commission, May1984 [8405300746]

Memorandum for R. Mattson from T. Dunmng, “RHR Interlocks forWestlnghouse Plants,”
April 17 1984 [8404300085]

Memorandum for F. Rowsome fromW Houston “RCS/RHR Suctron Line Valve Interlock
on PWRs,” August 27, 1984. [8409070331]
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NSAC-52, “Residual Heat Removal Experience Review and Safety Analysis, Pressurized
Water Reactor,” Nuclear Safety Analysis Center, January 1983.

Memorandum for W. Dircks from H. Denton, “Resolution of Generic Issue 1l.D.2.3 -- Liquid
Pathway Studies,” August 28, 1985. [8509050212]

NUREG/CR-4258, “An Approach to Team Skills Training of Nuclear Power Plant Control
Room Crews,” U.S. Nuclear Regulatory Commission, July 1985.

Memorandum for W. Dircks from H. Denton, “Team Training for Nuclear Power Plant
Control Room Crews,” July 10, 1985. [8507220495]

NUREG/CR-3739, “The dperator Feedback Workshop: A Technique for Obtaining
Feedback from Operations Personnel,” U.S. Nuclear Regulatory Commission, September
1984,

NUREG/CR-4139, “The Mailed Survey: A Technique for Obtaining Feedback from
Operations Personnel,” U.S. Nuclear Regulatory Commission, May 1985.

Memorandum for‘ W.. .Dircks from H. Denton, “TMI Action Plan Item 1.A.2.6(4),”
September 25, 1985. [8510030079]

Memorandum for T. Covmbs ffom H. Denton, “Revised SRP Section 13.5.2 and Appendix A
to SRP Section 13.5.2 of NUREG-0800,” July 17, 1985. [8508050283]

Memorandum for W. D‘.lrcké from H. Denton, “Closeout of TIMI Action Plan, Task II.B.6,
‘Risk Reduction for Operating Reactors at Sites With ngh Population Densities,”
September 25, 1985. [851 0030342]

Memorandum for W. Dircks from R. Minogue, “Closeout of TMI Action Plan Task I1.B.8
‘Rulemaking Proceedlng on Degraded Core Accidents - Hydrogen Control,” July 19, 1985.
[8508010066]

Memorandum for W. Dircks from H. Denton, “Close Out of TMI Action Plan, Task 11.B.8,”
August 12, 1985. [8508210316]

NUREG-1070, “NRC Policy on Future Reactor Designs,” U.S. Nuclear Regulatory
Commission, July 1985.

NUREG/CR-3085, “Interim Reliability Evaluation Progrém: Analysis of the Millstone Point
Unit 1 Nuclear Power Plant,” U.S. Nuclear Regulatory Commission, (Vol. 1) April 1983, (Vol.
2) August 1983, (Vol. 3) July 1983, (Vol. 4) July 1983.

NUREG/CR-3511, “Interim Reliability Evaluation Program: Analysis of the Calvert Cliffs
Unit 1 Nuclear Power Plant,” U.S. Nuclear Regulatory Commission, (Vol. 1) May 1984, (Vol.
2) October 1984. .

NUREG/CR-2728, “Interim Reliability Evaluation Program Procedures Guide,” U.S. Nuclear
Regulatory Commission, March 1983.
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- Memorandum for W. Dircks from R. Minogue, “Closeout of TMI Action Plan, Task IL.C.1,
-‘Interim Reliability Evaluation Program,” July 9, 1985. [8507180593]

SECY-84-133, “Integrated Safety Assessment Program (ISAP),” March 23, 1984.
[84041 00072]

SECY-85- 160 “lntegrated Safety Assessment Program - lmplementatron Plan May 6,
19885. [8505230571]

Memorandum for W. Dircks from H. Denton “Close-out ‘of Generic Issues 11.C.2,
‘Continuation of IREP,’ and IV.E. 5 ‘Assess Currently Operatrng Reactors ” September 25

- 1985. [9909290069]

Memorandum forW Dircks from R. Mmogue “Closeout of TMI Action Plan Task Il.LE.2.2,
‘Research on Small Break LOCA's and Anomalous Transrents ” July 25, 1985.
[9909290072]

Memorandum for W. Dircks from J. Taylor “TMI Actlon Plan - Completed ltem,” August 15,
1985. [8508200726]

EPRI EL-3209, “Workshop Proceedlngs Retalnmg angs for Electrlc Generators " Electric
Power Research Institute, August 1983.

Memorandum for R. Fraley from R. Volimer, “Proposed NRR Revisions to Revrew
Procedures for Turbrne Mrssrle Issue May12 1983 [8305250286] :

Memorandum forw, Johnson from T Novak “Mldland SSER#3- Turbrne MlSSlle Revxew "
November 1, 1983. [8311 140470] :

Memorandum for V. Stello from H. Denton “NFlR Plans for Approval of WCAP- 10271 ”,

- January 11, 1985 [8501220433 8501 220440]

Letter to J. Sheppard (Westinghouse Owners Group) from C. Thomas (NRC), “Acceptance
for Referencing of Licensing Topical Report WCAP-10271, ‘Evaluation of Surveillance
Frequencies and Out of Service Times for the Reactor Protectlon lnstrumentatlon
Systems,"” February 21, 1985. [8503010427]

Do

Memorandum for T. Speis from R. Mattson, "Request for Prioritization of Genenc Safety

" Issue - Failure of HPCI Steam Line Wrthout Isolatlon October18 1983 [8311020209]

Memorandum for K. Seyfrit from P. Lam, “Farlure of an lsolatron Valve of the Reactor Core

" Isolation Cooling System to Open Agalnst Operatlng Reactor Pressure August 23 1984.

" - [8411010554, 8411010453] *

826.

Letter to A. Schwencer (NRC) from J. Kemper (Philadelphia Electric Company) “Limerick
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~ for Analysis and Evaluation of Operational Data, U.S. Nuclear Regulatory Commrssron,'
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3 9.3,” October 2, 1986 [8811180136]

Regulatory Gurde 1 84 “Design and Fabncatlon Code Case Acceptablllty -- ASME I,
Division 1,” U.S. Nuclear Regulatory Commrssron (Rev. 30) October 31, 1994.
[9411040236]

Regulatory Guide 1 .61, “Damping Values for Seismic Design of Nuclear Power Plants,”
u.S. Nuclear Regulatory Commrssron October 1973. [7907100231]

Memorandum for J. Roe from J. Wermrel “Closure of Genenc Issue No. 133 ‘Update
Pollcy on Nuclear Plant Staff Working Hours ” July 10 1991. [9107230263]

NRC Informatron Notice No. 91-36, “Nuclear Plant Staff Working Hours,” June 10, 1991.

[91 06040339]

SECY-90 343 “Status of the Staff Program to Determlne How the Lessons Leamed from
the Systematic Evaluation Program Have Been Factored into the chensmg Bases ofh

~Operat|ng Plants October4 1990 [9010150030]

Memorandum forJ Knlght et al from H Thompson “Actlon Plan for Resolvrng Failure of
Tendon Anchorage at Farley 2 and for Determining Need for lmmedrate Llcensrng Actlon
on Other Facnlmes June 25 1985 [8507030479] R . S

i

06/30/03 R-91 NUREG-0933



1353.
1354.
1355.

1356.
1357.

1358.

1359.
1360.

1361.

1362.
1363.
1364.

1366.

1366.

Revision 17

NUREG/CR-4712, “Regulatory Analysis of Regulatory Guide 1.35 (Revision 3, Draft 2) - In-
Service Inspection of Ungrouted Tendons in Prestressed Concrete Containments,” U.S.
Nuclear Regulatory Commission, February 1987.

NUREG-1407, “Procedural and Submittal Guidance for the Individual Plant Examination of
External Events (IPEEE) for Severe Accident Vulnerabllmes," U.S. Nuclear Regulatory
Commission, June 1991.

NRC Letter to All Licensees of Operating Pressurized Water Nuclear Power Reactors and
Applicants for Operating Licenses (Except for St. Lucie, Unit No. 1), “Natural Circulation
Cooldown (Generic Letter No. 81-21),” May 5, 1981. [8105140267]

NRC Letter to All Operating Pressurized Water Reactors (PWR's) (Generic Letter 80-53),
June 11, 1980. [8007230099]
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Applicable Material Specifications,” U.S. Nuclear Regulatory Commission, November 6,
1987 [8711050040], (Supplement 1) April 22, 1988 [8804180142), (Supplement 2) June 10,
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NRC Information Notice No. 89-22, “Questionable Certification of Fasteners,” U.S. Nuclear
Regulatory Commission, March 3, 1989. [8902270158]

NRC Information Notice No. 89-56, “Questionable Certification of Material Supplied to the
Defense Department by Nuclear Suppliers,” U.S. Nuclear Regulatory Commission, July 20,
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NUREG/CR-5526, “Analysis of Risk Reduction Measures Applied to Shared Essential
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Issue,” December 4, 1989. [9312220350]
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and Plugging Issues,” March 16, 1992. [9212040327]
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Letter to the NRC from J. Cross (Portland General Electric Company), “Request for
Additional Information Regarding Trojan Steam Generator Tube Structural Integrity Report
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Policy,” August 27,1991, [9109030213]
Memorandum for R Emirit from G. Burdlck “Multlple Steam Generator Tube Leakage,”
October 30, 1992. [9502070227]

SECY-92-292 “Advance Notlce ot Proposed Rulemakmg ‘'on Severe Accrdent Plant
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U.S. Nuclear Regulatory Commission, (Vol. 1) February 1992, (Vol. 2) January 1992,

Letter to C. Rourk (NRC) from N. Anderson (INEL), "Transmittal of Final Report, ‘Analysis
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Emergency and Essential Lighting - (RES Office Letter No. 1, Rev. 1),” September 14,
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Regulatory Commission, (Vols. 15 and 16) September 1992.

NRC Information Notice Nd. 90-69, “Adequacy of Emergency and Essential Lighting,” U.S.
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Prioritization of Generic Safety Issues,” July 23, 1993. [9308270094]

Memorandum for W. Minners from L. Shao, “Closeout of GSI 119.4,” July 17, 1992.
[9312220212]
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Commrssron Apnl 1984
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1995. [9507310085]

Memorandumto A. Thadani from N. Chokshi, “Initial Screening of Candidate Generic Issue
188, ‘Steam Generator Tube Leaks or Ruptures, Concurrent with Containment Bypass from
Main Steam Line or Feedwater Line Breaches,” May21, 2001. [ML011410572]

Memorandum to W. Travers from A. Thadani, “Closeout of Generic Safety Issue 172,
‘Multiple System Responses Program,” January 22, 2002. [ML020230162]

Memorandum to W. Travers from S. Collins, “Resolution of ‘Generic Safety Issue (GSI)
173A, ‘Spent Fuel Storage Pool for Operating Facilities,” December 19, 2001.
[ML0O13520142]

Memorandum to T. King from D. Cool, “NMSS Input for First Quarter FY-2002 Update of
the Generic Issue Management Control System,” January 16, 2002.

Memorandum to S. Collins from A. Thadani, “Generic Issue 80, ‘Pipe Break Effects on
Control Rod Drive Hydraulic Lines in the Drywells of BWR MARK | and 1l Containments,”
February 14, 2003. [ML030550470]

Memorandum to M. Knapp from S. Collins, “Periodic Review of Low-Priority Generic Safety
Issues,” March 25, 1998. [9803310320]

Memorandum to F. Eltawila from M. Mayfield, “Transfer of Responsibility for Generic Issue
80, ‘Pipe Break Effects on Control Rod Drive Hydraulic Lines in the Drywells of BWR MARK
I and Il Containments,” April 3, 2001. [ML0O10470257, MLO10670420]

NRC Generic Letter 2063-01, “Control Room Habitability,” June 12, 2003. [ML031620248]

Memorandum to A. Thadani from H. Vandermolen, “Results of Initial Screening of Generic
Issue 192, ‘Secondary Containment Drawdown Time,” July 2, 2002, [ML021840788]
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APPENDIX B
APPLICABILITY OF NUREG-0933 ISSUES TO OPERATING AND FUTURE REACTOR PLANTS

-

This appendix contains a listing of those residual GSIs that are applicable to operating and future reactor plants and includes: issues that have been resolved with
requirements [I, NOTE 3(a)}; USI, HIGH- and MEDIUM-priority issues scheduled for resolution; nearly-resolved issues scheduled for resolution (NOTES 1 and 2); and
issues that are scheduled for prioritization (NOTE 4). The priority designations for all issues are consistent with those listed in Table Il of the Introduction. In accordance
with 10 CFR 52.47(a)(1)(iv), any future application for design certification must contain proposed technical resolutions for the issues in this listing that are designated
USI, HIGH, MEDIUM, NOTE 1, and NOTE 2. (In July 1998, the priority categories NOTES 1 and 2 were eliminated and all GSIs in these categorias were given a HIGH

priority ranking.''®) Also included in this listing are those GSls that were either prioritized or resolved with no impact on operatmg reactor plants but contain
recommendatlons for future reactor plants (NOTE 6).

Legend - ‘ o ’ . N
NOTES: 1 '- « Possible Resolution Identifled for Evaluation (Discontinued 07-06-98)
2 - Resolution Available [Documented in NUREG, NRC Memorandum, SER or equivalent] (Discontinued 07-06-98)
3(a) ~ - Resolution Resulted in the Establishment of New Regulatory Requirements [Rule, Regulatory Guide, SRP Change, or equivalent]
4 - Issue to be Prioritized in the Future
6 - New Requirements for Future Plants Recommended
B&W - Babcock & Wilcox Company
CE . - Combustion Engineering Company
GE - General Electric Company
CONTINUE - Work on the Issue continues in accordance NRC Management Directive 6.4
HIGH - High Safety Priority
1 . . - Resolved TMI Action Plan Item with implementation of Resolution Mandated by NUREG-0737
MEDIUM - Medium Satety Priority
MPA - Multiplant Action
NA - Not Applicable
TBD - To Be Determined
ust - Unresolved Safety Issue
w - Westinghouse Electric Corporation

g1 uoisinay
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Appendix B {Continued)

Action Plan Title Safety Alfected NSSS Vendor Operating Operating Future
Itemvissue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date

TMI ACTION PLAN ITEMS

LA OPERATING PERSONNEL,
LA Operating Personnel and Staffing
.A.1.2  Shift Technical Advisor ! All All F-01 09/13/79 09/27/79
LA.1.2 Shift Supervisor Administrative Duties | All All 09/13/79 09/27/79
l.A.1.3 Shift Manning 1 All All F-02 07/31/80 06/26/80
LA.1.4 Long-Term Upgrading NOTE 3(a) All All 04/28/83 04/28/83
LA2 Training and Qualifications of Operating
Personnel
l.A.2.1 Immediate Upgrading of Operator and Senior Operator - - - - - -
Training and Qualifications
L.A.2.1(1) Qualifications - Experience | All All F-03 03/28/80 03/28/80
LA.2.1(2) Training ] All Al F-03 03/28/80 03/28/80
L.A.2.1(3) Facility Cerification of Competence and Fitness of l All All F-03 03/28/80 03/28/80
Applicants for Operator and Senior Operator Licenses
LA2.3 Administration of Training Programs I All All 03/28/80 03/28/80
lLA.2.6 ‘ Long-Term Upgrading of Training and Qualifications - - - - - -
LA.2,6(1) Revise Regulatory Guide 1.8 NOTE 3(a) All All TBD 05/--/87
LA3 Licensing and Requalification of Operating
Personnel
.LA.3.1 Revise Scope of Criteria for Licensing Examinations | All All 03/28/80 03/28/80
LAA4 Simulator Use and Development
1.AA4.1 Initial Simulator Improvement - - - - - -
LA.4.1(2) Interim Changes in Training Simulators NOTE 3(a) Al All 04/--/81 03/28/81
1.A4.2 Long-Term Training Simulator Upgrade - - - - - -
LA.4.2(1) Research on Training Simulators NOTE 3(a) All All 04/--187 04/-/87
.A.4.2(2) Upgrade Training Simulator Standards NOTE 3(a) Al All 04/--/81 04/-/81 g
1.A.4.2(3) Regulatory Guide on Training Simulators NOTE 3(a) All All 04/--/81 04/-/81 <,
1.LA.4.2(4) Review Simulators for Conformance to Criteria NOTE 3(a) All All 03/25/87 03/25/87 g.
3
-t
(3]

—~
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Appendix B (Continued) *
Action Plan Title . Safety Affected NSSS Vendor Operating Operating Future
Iltem/Issue No. Priority/Status Plants- Plants - Plants-
Date Date
LC OPERATING PROCEDURES
1.C.1 Shon-Term Accident Analysis and Procedures Revision - - - - - -
1.C.1(1) Small Break LOCAs | All All 09/13/79 09/13/79
L.C.1(2) Inadequate Core Cooling ! All All F-04 09/13/79 09/13/79
1.C.1(3) Transients and Accidents .+ -t . All All F-05 09/13/79 - 09/27/79
1.C.2 Shift and Relief Tumover Procedures 1 All All 09/13/79 09/27/79
1.C.3 Shift Supervisor Responsibilities | Al All 09/13/79 09/27/79
1.C.4 Control Room Access ! All All 09/13/79 09/27/79
I1.C.5 Procedures for Feedback of Operating Experience to 1 All All F-06 05/07/80 06/26/80
Plant Staff - ’
1.C.6 Procedures for Verification of Correct Performance of 1 All Al F-07 10/31/80 10/31/80
: Operating Activities
1.C.7 NSSS Vendor Review of Procedures | All All NA 06/26/80
1.C.8 Pilot Monitoring of Selected Emergency Procedures for | All All NA 06/26/80
C Near-Term Operating License Applicants : a ’ co
1.C.9 Long-Term Program Plan for Upgradlng of Procedures NOTE 3(a) All All 09/13/79 06/--/85
LD CONTROL ROOM DESIGN
1.D.1 Control Room Design Reviews ! All All F-08 06/26/80 06/26/80
1.D.2 Plant Safety Parameter Display Console | All All F-09 06/26/80 06/26/80
1.D.5 Improved Control Room Instrumentation Research - - - - - - .
1.D.5(2) Plant Status and Post-Accident Monitoring NOTE 3(a) All All NA 12/--/80
LF QUALITY ASSURANCE
I.LF.2 Develop More Oetailed QA Criteria - - - - - -
1.LF.2(2) Include QA Personnel in Review and Approval of Plant NOTE 3(a) All All NA 07/--/81
Procedures
1.F.2(3) Include QA Personnel in All Desugn, Constructlon, NOTE 3(a) All All NA 07/--/81
‘ Installation, Testing, and Operation Activities
1.F.2(6) Increase the Size of Licensees’ QA Staft NOTE 3(a) All All NA 07/-/81 0
L.F.2(9) Clarify Organizational Reporting Levels for the QA NOTE 3(a) All All NA o7/~/81 2
Organization )
B L e g
1.G PREOPERATIONAL AND LOW-POWER TESTING -
: 7]
1.G.1 Training Requirements I All All NA 06/26/80
1.G.2 Scope of Test Program NOTE 3(a) All Al NA 07/--/81
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Action Plan Title Salety Atlected NSSS Vendor Operating Operating Future
ltem/Issue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date
1.8 CONSIDERATION OF DEGRADED OR MELTED CORES IN
SAFETY REVIEW - .
1.8.1 Réaétor Coolant System Vents | All All F-10 09/13/79 09/27/79
1.8.2 Plant Shielding to Provide Access to Vital Areas and I All Al F-11 09/13/79 09/27/79
Protect Safety Equipment for Post-Accident Operation
1.8.3 Post-Accident Sampling } All All F-12 09/13/79 09/27/79
I.B.4 Training for Mitigating Core Damage | All All F-13 03/28/80 03/28/80
1.B.6 Risk Reduction for Operating Reactors at Sites mth NOTE 3(a) All All TBD NA
High Population Densities
I.B.8 Rulemaking Proceeding on Degraded Core Accidents NOTE 3(a) All All TBD 01/25/85
LD REACTOR COOLANT SYSTEM RELIEF AND SAFETY VALVES
I.D.1 Testing Requiremenis l All All F-14 09/13/79 09/27/79
1.D.3 Relief and Safety Valve Position Indication | All All 07/21/79 09/27/79
IL.E SYSTEM DESIGN
ILEA Auxiliary Feedwater System
ILEAA Auxiliary Feedwater System Evaluation } NA All Fi6 03/10/80 03/10/80
I.LE.1.2 Auxiliary Feedwaler System Automatic Initiation and | NA All F-16, F-17 09/13/79 09/27/79
: Flow Indication
.E.1.3 Update Standard Review Plan and Develop Regulatory NOTE 3(a) All All NA 07/-/81
Guide
ILE.3 Decay Heat Removal
IL.E.3.1 Reliability of Power Supplies for Natural Circulation | NA Al 09/13/79 09/27/79
1LE4 Containment Design
1LE.4.1 Dedicated Penetrations ! All All F-18 09/13/79 09/27/79
lLE.4.2 Isolation Dependability I All All F-19 09/13/79 09/27/79 %
ILE4.4 Purging - - - - - - <
ILE.4.4(1) Issua Letter to Licensees Requesting Limited Purging NOTE 3(a) All All 11/28/78 NA ‘g.
1.LE.4.4(2) Issue Letter to Licensees Requesting Information on NOTE 3(a) All All 10/22/79 NA 3
Isolation Letter -
- 11LE.4.4(3) Issue Letlter to Licensees on Valve Operability NOTE 3(a) All All 09/27/79 NA 0

(=‘1 Lo
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Appendix B (Continﬁed)

Preventing, and Mitigating Void Formation in
Transients and Accidents

Action Plan Title e B = Safety Affected NSSS Vendor Operating Operating Future
ltem/lssue No. - - Priority/Status Plants- Plants - Plants-
) BWR PWR MPA No Effective Effective
Date Date

HES ' Desigh Sensitivity of B&W Reactbrs

LE.S5.1 Design Evaluation NOTE 3(a) NA B&W

LE.5.2 B&W Reactor Transient Response Task Force NOTE 3(a) NA BaW

ILE6 In Situ Testing of Valves '

I.E.6.1 Test Adequacy Study ) - o NOTE 3(a) All All 06/--/89 06/--/89

.F INSTRUMENTATION AND CONTROLS

ILF.1 Additional Accident Monitoring Instrumentation [ Al Al F-20, F-21 09/13/79 09/27/79

S , F-22, F-23

T SO SRS o . , o F-24, F-25

nF.2  Identification of and Recovery from Conditions ! All All F-26 070/2/79 09/27/79
.Leading to Inadequate Core Cooling ...

I.F.3 -Instruments for Monitoring Accident Conditions NOTE 3(a) All All NA 12/~/80

LG ‘ELECTRICALPOWER

hGa Power Supplies for Pressurizer Relief Valves, Block 1 NA Al 0913179 09/27/79
Valves, and Level Indicators

nJ GENEHAL IMPLICATIONS OF TMI FOR DESIGN AND CONSTRUCTION ACTIVITIES

1L.J.4 :Rewse Defi cleng Reporting Reguirement

.J.4.1 Hevise Deﬁciency Heportlng Requirements NOTE 3(a) All All 07/31/91 07/31/91

1K ' MEASURES TO MITIGATE SMALL—BREAK LOSS-OF-COOLANT
ACCIDENTS AND LOSS-OF-FEEDWATER ACCIDENTS

LK1 EBulletins ‘ | - . . - - -

nK.1(1) - Review TMI-2 PNs and Detailed Chronology of the NOTE 3(a) All All 03/31/80 NA
TM!-2 Accident : -

11.K.1(2) Review Transients Similar to TMI-2 That Have NOTE 3(a) NA B&W 03/31/80 NA <,
Occurred at Other Facilities and NRC Evaluation @,
of Davis-Besse Event , . g

I.K.1(3) Review Operating Procedures for Recogmzmg. NOTE 3(a) NA All 03/31/80 NA 53
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Action Plan Title Safety Allected NSSS Vendor Operating Operating Future
itemvissue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date
11.K.1(4) Review Operating Procedures and Training NOTE 3(a) All All 03/31/80 NA
Instructions
ILK.1(5) Safety-Related Valve Position Description NOTE 3(a) All All 03/31/80 03/31/80
I.K.1(6) Review Containment Isolation Initiation Design NOTE 3(a) All All 03/31/80 NA
and Procedures , :
IL.K.1(7) Implement Positive Position Controls on Valves NOTE 3(a) NA B&w 03/31/80 NA
That Could Compromise or Defeat AFW Flow
1LK.1(8) Implement Procedures That Assure Two Independent NOTE 3(a) NA B&W 03/31/80 NA
100% AFW Flow Paths . :
IL.K.1(9) Review Procedures to Assure That Radioactive NOTE 3(a) All All 03/31/80 NA
Liquids and Gases Are Not Transferred out of
Containment Inadvertently
ILK.1(10) Review and Modify Procedures for Removing Safety- NOTE 3(a) All All 03/31/80 03/31/80
Related Systems from Service
> ILK.1(11) Make All Operating and Maintenance Personnel NOTE 3(a) All All 03/31/80 NA
© Aware of the Seriousness and Consequences of the
o Erroneous Actions Leading up to, and in Early
Phases of, the TMI-2 Accident
ILK.1(12) One Hour Notification Requirement and Continuous NOTE 3(a) All Al NA
Communications Channels
ILK.1(13) Propose Technical Specification Changes Reflecting NOTE 3(a) All All 01/01/81 01/01/81
Implementation of All Bulletin tems
I1.K.1(14) Review Operating Modes and Procedures to Deal with NOTE 3(a) GE CE,W 03/31/80 NA
Significant Amounts of Hydrogen
ILK.1{15) For Facilities with Non-Automatic AFW Initiation, NOTE 3(a) NA CE. W NA
Provide Dedicated Operator in Continuous
Communication with CR to Operate AFW
ILK.1{16) implement Procedures That ldentify PRZ PORV *Open* NOTE 3(a) NA CE,W NA
Indications and That Direct Operator to Close
Manually at "Reset” Setpoint
.K.1(17) Trip PZR Level Bistable so That PZR Low Pressure NOTE 3(a) NA w
b Will Initiate Safety Injection
C 1LK.1(18) Develop Procedures and Train Operators on Methods NOTE 3(a) NA B&W NA g
% of Establishing and Maintaining Natural Circulation <
o) ILK.1(19) Describe Design and Procedure Modifications to NOTE 3(a) NA B&wW 03/31/80 NA @,
S Reduce Likelihood of Automatic PZR PORV Actuation S
8 in Transients -
w I1.K.1(20) Provide Procedures and Training to Operators for NOTE 3(a) NA B&W 03/31/80 03/31/80

Prompt Manual Reactor Trip for LOFW, TT, MSIV
Closure, LOOP, LOSG Level, and LO PZR Level

C

1

i
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& | Action Plan “Title - Safety Affected NSSS Vendor Operating Operating Future
w | Item/Issue No. R Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective .
Date Date
IL.K.1(21) Provide Automatic Safety-Grade Anticipatory Reactor NOTE 3(a) NA BAW 03/31/80 03/31/80
Trip for LOFW, TT, or Sigmflcant Decrease in SG
Level
1LK.1(22) Describe Automatic and Manual Actions for Proper NOTE 3(a) All NA 03/31/80 03/31/80
Functioning of Auxiliary Heat Removal Systems When
' FW System Not Operable ‘ E
1.K.1(23) Describe Uses and Types of RV Level Indlcatlon for NOTE 3(a) All NA 03/31/80 03/31/80
Automatic and Manual Initiation Safety Systems
N.K.1(24) Perform LOCA Analyses for a Range of Small-Break NOTE 3(a) NA All NA
Sizes and a Range of Time Lapses Between Reactor
Trip and RCP Trip’ ‘-
ILK.1(25) Develop Operator Action Guidelines NOTE 3(a) NA All NA
11.K.1(26) Revise Emeérgency Procedures and Train ROs and SROs NOTE 3(a) NA All NA
ILK. 1(27) Provide Analyses and Develop Guidelines and NOTE 3(a) NA Al NA
> Procedures for Inadequate Core Cooling Conditions N ' ,
9’ K. 1(28) Provide Design That Will Assure Automatic RCP Trip NOTE 3(a) NA All 01/01/81 01/01/82
~ for All Circumstances Where Required :
K2 Commission Orders on B&W Plants - - - - - -
1.K.2(1) Upgrade Timeliness and Reliability of AFW System NOTE 3(a) NA B&W NA
1L.K.2(2) Procedures and Training to Initiate and Control NOTE 3(a) NA B&W NA
AFW independent of Integrated Control System
.K.2(3) Hard-Wired Control-Grade Anticipatory Reactor Trips NOTE 3(a) NA B&W NA
11.K.2(4) Small-Break LOCA Analysls Procedures and Operator NOTE 3(a) NA B&W NA
: Training ' ’ o
.K.2(5) Complete TMI-2 Simutator Training for All Operators NOTE 3(a) NA BaAW NA
1LK.2(6) Reevaluate Analysis for Dual-Level Setpoint Control NOTE 3(a) NA B&AW NA
.K.2(7) Reevaluate Transient of September 24, 1977 NOTE 3(a) NA BaW NA
1L.K.2(9) Analysis and Upgrading of Integrated Control System ! NA B&W F-27 01/01/81 01/01/81
1.K.2(10) Hard-Wired Safety-Grade Anticipatory Reactor Trips | NA B&W F-28 01/01/81 01/01/81
K.2(11) Operator Training and Drilling - 1 NA B&W F-29 01/01/81 01/01/81
11.K.2(13) Thermal-Mechanical Report on Effect of HPl on Vessel I NA BawW F-30 01/01/81 01/01/81
ped Integrity for Small-Break LOCA With No AFW ‘
C 1ILK.2(14) Demonstrata That Predicted Lift Frequency of PORVs | NA B&W F-31 01/01/81 oi1/o1/81 D
Pt and SVs Is Acceptable - 2
[0) . _ Q.
& 1LK.2(15) Analysis of Effects of Slug Flow on Once-Through 1 NA B&W" 06/01/80 06/01/80 g
8 . _ - Steam Generator Tubes After Primary System Voiding -
w ILK.2(16) Impact of RCP Seal Damage Following Small-Break ! NA BA&W F-32 06/01/80 06/01/80 ®

LOCA With Loss of Offsite Power
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Action Plan Title Safety Affected NSSS Vendor Operating Operating Future
ItevIssue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date
1.K.2(17) Analysis of Potential Voiding in RCS During } NA Ba&W F-33 NA
o Anticipated Transients "
1.K.2(19) Benchmark Analysis of Sequential AFW Fiow to Once- l NA B&W F-34 01/01/81 NA
Through Steam Generator
11.K.2(20) Analysis of Steam Response to Small-Break LOCA | NA BaW F-35 01/01/81 NA
That Causes System Pressure to Exceed PORV Setpoint
I.K.2(21) LOFT L3-1 Predictions NOTE 3(a) NA BaW NA
LK.3 Final Recommendations of Bulletins and Orders Task Force - - - - - -
NLK.3(1) Install Automatic PORV Isolalmn System and Perform | NA All F-36 07/01/81 07/01/81
Operational Test -
1.K.3(2) Report on Overall Safety Effect of PORV Isolation | NA All F-37 01/01/81 01/01/81
System
ILK.3(3) Report Safety and Relief Valve Failures Promplly | All All F-38 04/01/80 04/01/80
> and Challenges Annually
wm -K.3(5) Automatic Trip of Reactor Coolant Pumps | NA All F-39, G-01 01/01/81 01/01/81
o HK.3(7) Evaluation of PORV Opening Probabllxty During ! NA B&W 01/01/81 01/01/81
Overpressure Transient
1LK.3(9) Proportional Integral Derivative Controller | NA w F-40 07/01/80 07/01/80
Modification
11.K.3(10) Anticipatory Trip Modification Proposed by Some ! NA w F-41
Licensees to Confine Range of Use to High Power
’ Levels -
HK.3(11) Control Use of PORV Supplied by Conlro! Components, i All All
Inc. Until Further Review Complete
1.K.3(12) Confirm Existence of Anucupatory Trip Upon Turbine | NA w F-42 07/01/80 07/01/80
Trip
ILK.3(13) Separation of HPC! and RCIC System Initiation Levels | GE NA F-43 10/01/80 10/01/80
1.K.3(14) Isolation of Isolation Condensers on High Radiation ] GE NA F-44 01/01/81 NA
ILK.3(15) Madify Break Detection Logic to Prevent Spurious | GE NA F-45 01/01/81 01/01/81
Isolation of HPCI and RCIC Systems
1.K.3(16) Reduction of Challenges and Failures of Relief l GE NA F-46 01/01/81 01/01/81
Z Valves - Feasibility Study and System Moditication -
% ILK.3(17) Report on Qutage of ECC Systems - Licensee Report | GE NA F-47 01/01/81% 01/01/81 @
m and Technical Specification Changes <.
q) 11.K.3(18) Modification of ADS Logic - Feasibility Study and | GE NA F-48 01/01/81 01/01/81 g-
8 Modification for Increased Diversity for Some 3
W o Event Sequences 53
W 11.K.3(19) Interlock on Recirculation Pump Loops | GE NA F-49 01/01/81 NA
1.LK.3(20) Loss of Service Water for Big Rock Point | GE NA 01/01/81 NA

g
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g Action Plan Tile... 5. Safety Affected NSSS Vendor Operating Operating Future
W | tem/lssue No. o Priority/Status | . Plants- Plants - Plants:-
B - BWR PWR MPA No Effective Effective
- Date Date
11.LK.3(21) Restart of Core Spray and LPCI Systems on Low | GE NA F-50 o1/01/81 01/01/81
Level - Design and Modification
ILK.3(22) Automatic Switchover of RCIC System Suction - 1 . GE: NA F-51 01/01/81 01/01/81
Verify Procedures and Modify Design
11.LK.3(24) Confirm Adequacy of Space Cooling for HPCl and | GE NA F-52 01/01/82 01/01/82
_ RCIC Systems . , - '
11.K.3(25) Effect of Loss of AC Power on Pump Seals | GE NA F-53 01/01/82 01/01/82
I.K.3(27) Provide Common Reference Level for Vessel Level | GE NA F-54 10/01/80 10/01/80
Instrumentation s,
1.LK.3(28) Study and Verify Quahf‘catlon of Accumulators ! GE NA F-55 01/01/82 01/01/82
on ADS Valves. )
1LK.3(29) Study to Demonstrate Performance of Isolation 1 GE NA F-56 04/01/81 NA -~
o Condensers with Non-Condensibles .
. 11.LK.3(30) Revised Small-Break LOCA Methods to Show Compliance ! All All F-57 01/01/83 01/01/83
> with 10 CFR 50, Appendix K
@ 11.K.3(31) Plant-Specific Calculations to Show Compliance with 1 All All F-58 01/01/83 01/01/83
© 10CFR50.46. . 4 L
11.K.3(44) Evaluation of Anticipated Transients W|th Slngle | GE NA F-59 01/01/81 01/01/81
. Failure to Verify No Significant Fuel Failure :
11.K.3(45) Evaluate Depressurization with Other Than Full ADS ! GE NA F-60 01/01/81 01/01/81
11.K.3(46) Response to List of Concerns from ACRS Consultant ! GE NA F-61 07/01/80 07/01/80
11.K.3(57) Identify Water Sources Prior to Manual Activation ! GE NA F-62 10/01/80 NA
of ADS o
M.A EMERGENCY PREPAREDNESS AND RADIATION EFFECTS
\ B N . [ N S AT e
HLA1 Improve Licensee Emergency Preparedness - Short Term
m.A.1.1 Upgrade Emergency Preparedness . - - - - - -
NLAA. 1(1) Implement Action Plan Requirements for Promptly 1 All All 10/10/79 08/19/80
Improving Licensee Emergency Preparedness
Ill A. 1 2 Upgrade Licensee Emergency Support Facihtles - - - - - . - .
= lILA1.2(1) Technical Support Center =~ | All All F-63 09/13/79 09/27/79
C ILA.1.2(2) On-Site Operational Support Center 1 Al All - F-64 .. . 09/13/79 09/27/79 g
F:Pl M.A1.2(3) = Near-Site Emergency Operations Facility 1 All All F-65 - 09/13/79 09/27/79 3
G'o) .A2 Improving Licensee Emergency Preparedness-Long Term g
8 .A.2.1 Amend 10 CFR 50 and 10 CFR 50, Appendix £ - - - - - - -
w IL.A2.1(1) * Publish Proposed Amendments to the Rules NOTE 3(a) All All ©
M.A.2.1(4) Revise Inspection Program to Cover Upgraded | All Al F-67




£0/0€/90

o-gv

££60-O3HNN

Appendix B (Continued)

Action Plan Title Safety Affected NSSS Vendor Operating Operating Future
ltem/Issue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date

LA2.2 .Development of Guidance and Criteria l All All F-68

A3 Improving NRC Emergency Preparedness

‘M.A33 -Communications - -, - i - - - - - -

‘NLA.3.3(1) ‘Install Direct Dedicated Telephone Lines NOTE 3(a) All All

H.A.3.3(2) Obtain Dedicated, Short-Range Radio Communication NOTE 3(a) All All
Systems ' '

no RADIATION PROTECTION

.D.1 Radiation Source Control

H.D.1.1 Primary Coolant Sources Outside the Containment - - - - - -
Structure

.D.1.1(1) Review Information Submitted by Licensees Pertaining I All All 07/02/79 09/27/79
to Reducing Leakage from Operating Systems

I.D.3 Worker Radiation Protection Improvement il

u.0.3.3 Inplant Radiation Monitoring - - - - - -

11.D.3.3(1) Issue Letter Requiring Improved Radiation Sampling l All All F-69 09/13/79 09/27/79
Instrumentation

111.0.3.3(2) Set Criteria Requiring Licensees to Evaluale Need for NOTE 3(a) All All 0913779 09/27/79
Additional Survey Equipment

1.0.3.3(3) Issue a Rule Change Providing Acceptable Methods for NOTE 3(a) All All 09/13/79 09/27/79

: Calibration of Radiation-Monitoring Instruments
111.D.3.3(4) Issue a Regulatory Guide NOTE 3(a) All All 09/13/79 09/27/79
.D.3.4 Contro! Room Habitability | All All F-70 05/07/80 06/26/80
TASK ACTION PLAN ITEMS

A-1 Water Hammer (former USI) NOTE 3(a) All All NA 03/15/84

A-2 Asymmetric Blowdown Loads on Reactor Primary Coolant NOTE 3(a) NA All 0-10 01/--/81 01/-/81
Systems (former USI)

A-3 Westinghouse Steam Generator Tube Integrity (former USI)  NOTE 3(a) NA w 04/17/85 04/17/85 %

A4 CE Steam Generator Tube Integrity (former USI) NOTE 3(a) NA CE 04/17/85 04/17/85 <

A-5 B&W Steam Generator Tube Integrity (former USI) NOTE 3(a) NA Ba&wW 04/17/85 04/17/85 @,

A6 Mark | Short-Term Program (former USI) NOTE 3(a) GE NA 12/-[77 NA - 'g

A-7 Mark | Long-Term Program (former USI) NOTE 3(a) GE NA D-01 08/--/82 08/-/82

A-8 Mark Il Containment Pool Dyanmic Loads - Long Term NOTE 3(a) GE NA 08/--/81 08/-/81 @
Program (former USI)

A9 ATWS (former USI) NOTE 3(a) All All 06/26/84 06/26/84

C
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Action Plan Title Safety Affected NSSS Vendor Operating Operating Future
Item/Issue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date
A-10 BWR Feedwater Nozzle Cracking (former USI) NOTE 3(a) All NA B-25 11/--/80 11/--/80
A-11 Reactor Vessel Materials Toughness (former USH) NOTE 3(a) All All 10/--/82 NA
A-12 Fracture Toughness of Steam Generator and Reactor NOTE 3(a) NA All NA TBD
Coolant Pump Supports (former US!)
A-13 Snubber Operability Assurance NOTE 3(a) All All B-17, B-22 1980 1980
A-16 Steam Effects on BWR Core Spray Distribution NOTE 3(a) GE NA D-12° NA
A-24 Qualification of Class 1E Safety Related Equipment NOTE 3(a) All All B-60 08/--/81 08/-/81
(former USI) g
A-25 Non-Safety Loads on Class 1E Power Sources NOTE 3(a) All Al 09/--/78
A-26 Reactor Vessel Pressure Transient Protection NOTE 3(a) NA All B-04 09/--/78 09/--/78
(formerUSIl). . o ’ .
A-28 Increase in Spent Fuel Pool Slorage Capaclty NOTE 3(a) All All 04/17/78 NA
A-31 RHR Shutdown Requirements (former US!) NOTE 3(a) All Al 05/--78 10/01/78
A-35 Adequacy of Offsite Power Systems NOTE 3(a) All All B-23 06/02/77 1980
A-36 Control of Heavy Loads Near Spent Fuel (former USI) NOTE 3(a) All All C-10,C-15 07/-/80 07/-/80
A-39 Determination of Safety Relief Valve Pool Dynamic NOTE 3(a) GE NA 02/29/80 09/30/80
. Loads and Temperature Limits (former USI) . Bt
A-40 Seismic Design Criteria (former USI) NOTE 3(a) All All T8D 09/--/89
A-42 Pipe Cracks in Boiling Water Reactors (former USH) NOTE 3(a) All NA B-05 02/-/81 02/-/81
A-43 Containment Emergency Sump Performance (former USI) NOTE 3(a) NA All NA 11/--/85
A-44 Station Blackout (former USI) NOTE 3(a) All All TBD 06/--/88
A-46 Seismic Qualification of Equipment in Operatmg Plants NOTE 3(a) All All 02/--187 NA
(former USH) C .
A-47 Safety Implications of Contro! Systems (former USI) NOTE 3(a) All All 09/20/89 09/20/89
A-48 Hydrogen Control Measures and Effects of Hydrogen Bums ~ NOTE 3(a) All w 12/--/81 12/--/81
on Safety Equipment :
A-49 Pressurized Thermal Shock (former USI) NOTE 3(a) NA-. All A-21 TBD 07/--185
B-10 Behavior of BWR Mark 1l Containments NOTE 3(a) GE NA NA 09/--/84
B-36 Davelop Design, Testing, and Maintenance Criteria for NOTE 3(a) All All 03/-/78
Atmosphere Cleanup System Air Filtration and Adsorption -
Units for Engineered Safety Feature Systems and for
Normal Ventilation Systems g
B-56 Diesel Reliability NOTE 3(a) All All D-19 06/-/93 . 06/-/93 D
B-63 Isolation of Low Pressure Systems Connected to the NOTE 3(a) All All B-45 04/20/81 g_
Reactor Coolant Pressure Boundary o o : )
B-64 Decommissioning of Reactors NOTE 3(a). Al All 06/27/88 NA g
B-66 Control Room Infiltration Measurements NOTE 3(a) All All NA 07/-/81
C-1 Assurance of Continuous Long Term Capability of NOTE 3(a) All Al 05/27/80 05/27/80 ©

Hermetic Seals on Instrumentation and Electrical
Equipment
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Action Plan Title Safety Affected NSSS Vendor Operating Operating Future
ltem/Issue No. Priority/Status Plants- Plants - Plants- -
BWR PWR MPA No Effective Effective
Date Date
C-10 Effective Operation of Containment Sprays in a LOCA NOTE 3(a) All All NA
C-17 Interim Acceptance Ciriteria for Solidification Agents NOTE 3(a) All All 12/27/82 12/27/82
for Radioactive Solid Wastes . . A
NEW GENERIC ISSUES
25. Automatic Air Header Dump on BWR Scram System NOTE 3(a) All NA 01/09/81 01/09/81
40. Safety Concermns Associated with Pipe Breaks in the BWR NOTE 3(a) All NA B-65 08/31/81 08/31/81
Scram System
41. BWR Scram Discharge Volume Systems NOTE 3(a) All NA B-58 12/09/80 NA
43. Reliability of Air Systems NOTE 3(a) All All B-107 08/08/88 08/08/88
45 Inoperability of Instrumentation Due to Extreme Cold NOTE 3(a) All Al NA 09/01/83
Weather
51. Proposed Requirements for Improving the Reliability of NOTE 3(a) Alt All L-913 07/18/89 07/18/89
Open Cycle Service Water Systems ‘
67. Steam Generator Staff Actions - - - - - -
67.3.3 Improved Accident Monitoring NOTE 3(a) All All A-17 12/17/82 12/17/82
70. PORV and Block Valve Reliability NOTE 3(a) NA All 06/25/90 06/25/90
73. . Detached Thermal Sleeves NOTE 3(a) NA w NA
75. Generic Implications of ATWS Events at the Salem NOTE 3(a) All All B-76, B-77, 07/08/83 TBD
Nuclear Plant : B-78, B-79,
B-80, B-81,
B-82, B-85,
B-86, B-87,
B-88, B-89,
B-90, B-91,
B-92, B-93
80. Pipe Break Effects on Control Rod Drive Hydraulic Lines CONTINUE All NA T8D T8D
in the Drywells of BWR MARK land Il Containments
86. Long Range Plan for Dealing with Stress Corrosion NOTE 3(a) All NA B-84 T8D 78D
Cracking in BWR Piping
87. Failure of HPC! Steam Line Without Isolation NOTE 3(a) All All 06/28/89 06/28/89
89. Stitf Pipe Clamps NOTE 6 All All NA NA T8D D
93. Steam Binding of Auxiliary Feedwater Pumps NOTE 3(a) NA Al B-98 10/--/185 10/-/85 (SD_
94, Additional Low Temperature Qverpressure Protection NOTE 3(a) NA CE.W 06/25/90 06/25/90 0,
for Light Water Reactors S
99. RCS/RHR Suction Line Valve Interlock on PWRs NOTE 3(a) NA All L-817 10/17/88 10/17/88
103. Design for Probable Maximum Precipitation NOTE 3(a) Al All 10/19/89 10/19/89 @
118. Tendon Anchorage Failure NOTE 3(a) All All NA NA 07/-/90
124, Auxiliary Feedwater System Reliability NOTE 3(a) Al All TBD T8D

C
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Appendix B (Continued)
Action Plan Title Safety Affected NSSS Vendor Operating Operating Future
Item/Issue No. Priority/Status Plants- Plants - Plants-
BWR PWR MPA No Effective Effective
Date Date
128. Electrical Power Reliability NOTE 3(a) All All 04/29/91 04/29/91
130. Essential Service Water Pump Failures at Multiplant NOTE 3(a) NA All 09/19/91 09/19/91
Sites
1565 Generic Concems Arising from TMI-2 Cleanup - - - - - -
155.1 More Realistic Source Term Assumptions NOTE 3(a) All All NA NA 02/--/95
156 Systematic Evaluation Program - - - - - -
156.6.1 Pipe Break Effects on Systems and Components HIGH All All TBD TBD
163. Multiple Steam Generator Tube Leakage HIGH NA All TBD TBD
168. Environmental Qualification of Electrical Equipment HIGH All All TBD TBD
177. Vehicle Intrusion at TMI NOTE 3(a) All All 08/01/94 08/01/94
185. Control of Recriticality Following Small-Break LOCA HIGH All All 8D T8D
in PWRs
186. Potential Risk and Consequences of Heavy Load NOTE 4 All All TBD TBD
Drops in Nuclear Power Plants
188. Steam Generator Tube Leaks/Ruptures Concurrent CONTINUE All All T8D TBD
With Containment Bypass
189. Susceptibility of Ice Condenser Containments to CONTINUE All All TBD TBD
Early Failure from Hydogen Combustion During
A Severe Accident
191. Assessment of Debris Accumulation on PWR Sump HIGH NA All TBD T8D
Performance
193. BWR ECCS Suction Concemns NOTE 4 All NA TBD TBD
194, Implications of Updated Probabilistic Seismic Hazard NOTE 4 All All T8D TBD
Estimates
195. Hydrogen Combustion in Foreign BWR Piping NOTE4 All NA TBD TBD
HUMAN FACTORS ISSUES
HF1 STAFFING AND QUALIFICATIONS
HF.1.1 Shift Staffing NOTE 3(a) Al All 01/--/84 01/--/84
I
o
s.
o,
.0
3
b
(o]
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