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PREFACE 

This compilation consists of bibliographic data and abstracts for the formal regulatory and technical 
reports issued by the U.S. Nuclear Regulatory Commission (NRC) Staff and its contractors. It is NRC's 
intention to publish this compilation quarterly and to cumulate it annually. Your comments will be ap- 
preciated. Please send them to: 

Technical Publications Section 
Publications Branch 
Division of Freedom of Information 

U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

and Publications Services 
T-6 E7 

The main citations and abstracts in this compilation are listed in NUREG number order: NUREG-XXXX, 
NU R EG / CP-XXXX, NU R EG / CR-XXXX, and NU R EG / IA-XXXX. These precede the following indexes: 

Secondary Report Number Index 
Personal Author Index 
Subject Index 
NRC Originating Organization Index (Staff Reports) 
NRC Originating Organization Index (International Agreements) 
NRC Contract Sponsor Index (Contractor Reports) 
Contractor Index 
International Organization Index 
Licensed Facility Index 

A detailed explanation of the entries precedes each index. 

The bibliographic elements of the main citations are the following: 

Staff Report 

NUREG-0808: MARK II CONTAINMENT PROGRAM EVALUATION AND ACCEPTANCE CRITERIA. 
ANDERSON, C.J. Division of Safety Technology. August 1981. 90 pp. 8109140048. 09570:200. 

Where the entries are (1) report number, (2) report title, (3) report author, (4) organizational unit of 
author, (5) date report was published, (6) number of pages in the report, (7) the NRC Document Control 
System accession number, (8) the microfiche address (for internal NRC use). 

Conference Report 

RELIABILITY ENGINEERING IN NUCLEAR REGULATION. JANERP, J.S. Argonne National 
Laboratory. May 1981. 141 pp. 8105280299. ANL-81-3. 08632:070. 

Where the entries are (1 1 report number, (2) report title, (3) report author, (4) organization that compiled 
the proceedings, (5) date report was published, (6) number of pages in the report, (7) the NRC Docu- 
ment Control System accession number, (8) the report number of the originating organization, (9) the 
microfiche address (for NRC internal use). 

NUREG/CP-0017: EXECUTIVE SEMINAR ON THE FUTURE ROLE OF RISK ASSESSMENT AND 

Contractor Report 

NUREG/CR-1556: STUDY OF ALTERNATE DECAY HEAT REMOVAL CONCEPTS FOR LIGHT WATER 
REACTORS-CURRENT SYSTEMS AND PROPOSED OPTIONS. BERRY, D.L.; BENNETT, P.R. 
Sandia Laboratories. May 1981. 100 pp. 8107010449. SAND80-0929. 08912:242. 

Where the entries are (1) report number, (2) report title, (3) report authors, (4) organizational unit of 
authors or publisher, (5) date report was published, (6) number of pages in the report, (7) the NRC 
Document Control System accession number, (8) the report number of the originating organization (if 
given), and (9) the microfiche address (for NRC internal use). 
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International Agreement Report 

DATA. NEUMANN, U. Kraftwerk 
NUREG/IA-0001: ASSESSMENT F TR. 

lnion 
.PD2 U 
\ugust 

UPER 
23  pp. 

INNON AND H 
3608270424. 37 

EX 
i9:13 

IMENTAL 

Where the entries are (1) report number, (2) report title, (3) report author, (4) organizational unit of author, 
(5) date report was published, (6) number of pages in the report, (7) the NRC Document Control System 
accession number, (8) the report number of the originating organization (if given), and (9) the microfiche 
address (for NRC internal use). 

The following abbreviations are used to identify the document status of a report: 

ADD 
APP 
DRFT 
ERR 

N 
R 
S 
V 

- addendum 
- appendix 
- draft 
- errata 
- number 
- revision 
- supplement 
- volume 

Availability of NRC Publications 

Copies of NRC staff and contractor reports may be purchased either from the Government Printing Office 
(GPO) or from the National Technical Information Service, Springfield, Virginia 22161. To purchase 
documents from the GPO, send a check or money order, payable to the Superintendent of Documents, 
to the following address: 

Superintendent of Documents 
U.S. Government Printing Office 
Post Office Box 37082 
Washington, DC 20013-7082 

You may charge any purchase to your GPO Deposit Account, Mastercard charge card, or VISA charge 
card by calling the GPO on (202)275-2060 or (202)275-2171. Non-U.S. customers must make payment in 
advance either by International Postal Money Order, payable to the Superintendent of Documents, or 
by draft on a lJnited States or Canadian bank, payable to the Superintendent of Documents. 

NRC Report Codes 

The NUREG designation, NUREG-XXXX, indicates that the document is a formal NRC staff-generated 
report. Contractor-prepared formal NRC reports carry the report code NUREG/CR-XXXX. This type of 
identification replaces contractor-established codes such as ORNL/NUREG/TM-XXX and TREE- 
NUREG-XXXX, as well as various other numbers that could not be correlated with NRC sponsorship of 
the work being reported. 

In addition to the NUREG and NUREG/CR codes, NUREG/CP is used for NRC-sponsored conference 
proceedings and NUREG/IA is used for international agreement reports. 

All these report codes are controlled and assigned by the staff of the Publishing and Translations Section 
of the NRC Division of Publications Services. 
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Main Citations and Abstracts 

The report listings in this compilation are arranged by report number, where NUREG-XXXX is 
an NRC staff-originated report, NUREGKP-XXXX is an NRC-sponsored conference report, 
NUREGKR-XXXX is an NRC contractor-prepared report, and NUREG/IA-XXXX is an inter- 
national agreement report. The bibliographic information (see Preface for details) is followed 
by a brief abstract of this report. 

NUREG-0090 V17 N01: REPORT TO CONGRESS ON ABNOR- 
MAL 0CCURRENCES.January-March 1994. Office for Analy- 
sis & Evaluation of Operational Data, Director. August 1994. 
33pp. 94090901 34.8081 7:073. 

Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal Occurrence (AO) as an unscheduled incident 
or event that the Nuclear Regulatory Commission determines to 
be significant from the standpoint of public health or safety and 
requires a quarterly report of such events to be made to Con- 
gress. This report provides a description of those events that 
have been determined to be abnormal occurrences during the 
period of January 1 through March 31, 1994. This report ad- 
dresses seven AOs at NRC-licensed facilities. One involved in- 
operable main steam isolation valves at a boiling water reactor, 
four involved medical brachytherapy misadministrations, one in- 
volved a medical teletherapy misadministration, and one in- 
volved four lost reference sources. One A0  that was reported 
by an Agreement State is also discussed; the information is cur- 
rent as of April 25, 1994. This event involved a therapeutic ra- 
diopharmaceutical misadministration. The report also contains 
updates on seven abnormal occurrences previously reported by 
NRC licensees and one abnormal occurrence previously report- 
ed by an Agreement State licensee. For the period January 1 to 
March 31, 1994, no new "Other Events of Interest" were report- 
ed but an update to a therapeutic misadministration previously 
reported as an "Other Event of Interest" is included. 

PORTS (ABSTRACT INDEX JOURNAL). Compilation For First 
Quarter 1994,January-March. * Division of Freedom of Informa- 
tion & Publications Services (890206-94071 4). June 1994. 48pp. 
940725031 6. 80328:300. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors, proceedings of con- 
ferences and workshops, grants, and internationat agreement 
reports. The entries in this compilation are indexed for access 
by title and abstract, secondary report number, personal author, 
subject, NRC organization for staff and international agree- 
ments, contractor, international organization, and licensed facili- 
ty. 

PORTS (ABSTRACT INDEX JOURNAL). Compilation For 
Second Quarter 1994,AprilJune. Division of Freedom of Infor- 
mation & Publications Services (Post 940714). September 1994. 
46pp. 9410130043. 81264:OOl. 

NUREG-0304 V19 N01: REGULATORY AND TECHNICAL RE- 

NUREG-0304 V19 NO2 REGULATORY AND TECHNICAL RE- 

See NUREG-O304,V19,NOl abstract. 

NUREG-0525 V02 R 0 2  SAFEGUARDS SUMMARY EVENT LIST 
(SSEL).Januaty 1, 1990 Through December 31, 1993. 
FADDEN,M.; YARDUM1AN.J. Operations Branch. July 1994. 
124pp. 9410130051.81 264:047. 

The Safeguards Summary Event List provides brief summa- 
ries of hundreds of safeguards-related events involving nuclear 
material or facilities regulated by the U.S. Nuclear Regulatory 
Commission. Events are described under the categories: Bomb- 
related, Intrusion, Missing/Allegedly Stolen, Transportation-relat- 
ed. Tampering/Vandalism, Arson, Firearms-related, Radiological 
Sabotage, Non-radiological Sabotage, and Miscellaneous. Be- 

cause of the public interest, the Miscellaneous category also in- 
cludes events reported involving source material, byproduct ma- 
terial, and natural uranium, which are exempt from safeguards 
requirements. Information in the event descriptions was ob- 
tained from official NRC sources. 

PUBLICLY AVAILABLE.May 1-31, 1994. Division of Freedom 
of Information & Publications Services (Post 940714). July 1994. 
325pp. 9407250168.80327:OOl. 

This document is a monthly publication containing descrip- 
tions of information received and generated by the U.S. Nuclear 
Regulatory Commission (NRC). This information includes (1) 
docketed material associated with civilian nuclear power plants 
and other uses of radioactive materials, and (2) nondocketed 
material received and generated by NRC pertinent to its role as 
a regulatory agency. The following indexes are included: Per- 
sonal Author, Corporate Source, Report Number, and Cross 
Reference of Enclosures to Principal Documents. 

NUREG-0540 V16 NO5 TITLE LIST OF DOCUMENTS MADE 

NUREG-071 1: HUMAN FACTORS ENGINEERING PROGRAM 
REVIEW MODEL. O"ARA,J.M.; HIGGINS,J.C.; STUBLER,W.F.; 
et al. Brookhaven National Laboratory. July 1994. 97pp. 
9408220036.80637:OOl. 

The staff of the Nuclear Regulatory Commission is performing 
nuclear power plant design certification reviews based on a 
design process plan that describes the human factors engineer- 
ing (HFE) program elements that are necessary and sufficient to 
develop an acceptable detailed design specification and an ac- 
ceptable implemented design. There are two principal reasons 
for this approach. First, the initial design certification applica- 
tions submitted for staff review did not include detailed design 
information. Second, since human performance literature and in- 
dustry experiences have shown that many significant human 
factors issues arise early in the design process, review of the 
design process activities and results is important to the evalua- 
tion of an overall design. However, current regulations and guid- 
ance documents do not address the criteria for design process 
review. Therefore, the HFE Program Review Model (HFE PRM) 
was developed as a basis for performing design certification re- 
views that include design process evaluations as well as review 
of the final design. A central tenet of the HFE PRM is that the 
HFE aspects of the plant should be developed, designed, and 
evaluated on the basis of a structured top-down system analysis 
using accepted HFE principles. The HFE PRM consists of ten 
component elements. Each element is divided into four sec- 
tions: Background, Objective, Applicant Submittals, and Review 
Criteria. This report describes the development of the HFE PRM 
and gives a detailed description of each HFE review element. 

NUREG-0750 V37: NUCLEAR REGULATORY COMMISSION 
ISSUANCES.Opinions And Decisions Of The Nuclear Regula- 
tory Commission With Selected 0rders.January-June 1993. * Di- 
vision of Freedom of Information & Publications Services 
(890206-94071 4). June 1994. 572pp. 940901 01 77. 80723:OOl. 

Legal issuances of the Commission, the Atomic Safety and Li- 
censing Board Panel, the Administrative Law Judges, and NRC 
Program Offices are presented. 

1 



2 Main Citations and Abstracts 

NUREG-0750 V 3 8  NUCLEAR REGULATORY COMMISSION 
1SSUANCES.Opinions And Decisions Of The Nuclear Regula- 
tory Commission With Selected 0rders.July-December 1993. * 
Division of Freedom of Information & Publications Services 
(890206-94071 4). June 1994. 436pp. 940901 01 79. 80724:208. 

See NUREG-O750,V37 abstract. 

NUREG-0750 V39 101: INDEXES TO NUCLEAR REGULATORY 
COMMISSION 1SSUANCES.January -March 1994. Division of 
Freedom of Information & Publications Services (Post 94071 4). 
July 1994. 41pp. 94081 50162. 80537:291. 

Digests and indexes for issuances of the Commission, the 
Atomic Safety and Licensing Board Panel, the Administrative 
Law Judges, the Directors' Decisions, and the Denials of Peti- 
tions for Rulemaking are presented. 

COMMISSION ISSUANCES. January-June 1994. Division of 
Freedom of Information & Publications Services (Post 94071 4). 
September 1 9 9 4 . 6 8 ~ ~ .  9410130089.81266:182. 

NUREG-0750 V39 102 INDEXES TO NUCLEAR REGULATORY 

See NUREG-O75O,V39,101 abstract. 

NUREG-0750 V39 NO5 NUCLEAR REGULATORY COMMISSION 
ISSUANCES FOR MAY 1994.Pages 249-284. * Division of 
Freedom of Information & Publications Services (Post 940714). 
July 1 9 9 4 . 4 2 ~ ~ .  94072501 80. 80327:324. 

See NUREG-O75O,V37 abstract. 

NUREG-0750 V39 NO6 NUCLEAR REGULATORY COMMISSION 
ISSUANCES FOR JUNE 1994.Pages 285-390. Division of 
Freedom of Information & Publications Services (Post 94071 4). 
August 1994.112~~. 9408250025.80660:001. 

See NUREG-O75O,V37 abstract. 
NUREG-0750 V40 N01: NUCLEAR REGULATORY COMMISSION 

ISSUANCES FOR JULY 1994.Pages 1-41. * Division of Free- 
dom of Information & Publications Services (Post 94071 4). Sep- 
tember 1994. 48pp. 941 01 30023. 81 262:307. 

See NUREG-O750,V37 abstract. 

NUREG-0837 V14 N01: NRC TLD DIRECT RADIATION MONI- 
TORING NElWORK.Progress Report. January-March 1994. 
STRUCKMEYER,R. Region 1 (Post 820201). June 1994. 231pp. 
9407250293. 80329:OOl. 

This report provides the status and results of the NRC Ther- 
moluminescent Dosimeter (TLD) Direct Radiation Monitoring 
Network. It presents the radiation levels measured in the vicinity 
of NRC licensed facilities throughout the country for the first 
quarter of 1994. 

TORING NETWORK.Progress Report. April-June 1994. 
STRUCKMEYER,R. Region 1 (Post 820201). August 1994. 
231 pp. 9409260062. 81 042:112. 

This report provides the status and results of the NRC Ther- 
moluminescent Dosimeter (TLD) Direct Radiation Monitoring 
Network. It presents the radiation levels measured in the vicinity 
of NRC licensed facilities throughout the country for the second 
quarter of 1994. 

NUREG-0936 V13 N01:: NRC REGULATORY AGENDA.Quarterly 
Report,January-March 1994. * Division of Freedom of Informa- 
tion & Publications Services (890206-940714). June 1994. 58pp. 
9407250298.80328:235. 

The,NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action, or has proposed 
action, or is considering action, and all petitions for rulemaking 
which have been received by the Commission and are pending 
disposition by the Commission. The Regulatory Agenda is up- 
dated and issued each quarter. 

NUREG-0936 V13 NO2 NRC REGULATORY AGENDA.Quarterly 
Report,April-June 1994. Division of Freedom of Information & 
Publications Services (Post 940714). August 1994. 68pp. 
941 0060320. 81 223:167. 

NUREG-0837 V14 N02: NRC TLD DIRECT RADIATION MONI- 

See NUREG-O936,V13,NOl abstract. 

NUREG-0940 V13NOlPOl: ENFORCEMENT ACTIONS: SIGNIFI- 
CANT ACTIONS RESOLVED REACTOR LICENSEES.Quarterly 
Progress Report,January-March 1994. * Ofc of Enforcement 
(Post 870413). June 1994.210~~.  9407260127.80345:099. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (January - 
March 1994) and includes copies of letters, Notices, and Orders 
sent by the Nuclear Regulatory Commission to reactor licens- 
ees with respect to these enforcement actions. It is anticipated 
that the information in this publication will be widely disseminat- 
ed to managers and employees engaged in activities licensed 
by the NRC, so that actions can be taken to improve safety by 
avoiding future violations similar to those described in this publi- 
cation. 

CANT ACTIONS RESOLVED MEDICAL LICENSEES.Quarterly 
Progress Report,January-March 1994. Ofc of Enforcement 
(Post 870413). June 1994.145~~. 9407260176.80346:OOl. 

NUREG-0940 V13NOlP02 ENFORCEMENT ACTIONS SIGNIFI- 

See NUREG-O940,V13,NOl ,PO1 abstract. 

NUREG-0940 V13NOlP03 ENFORCEMENT ACTIONS: SIGNIFI- 
CANT ACTIONS RESOLVED INDUSTRIAL 
LICENSEES.Quarterly Progress Report,January-March 1994. 
Ofc of Enforcement (Post 870413). June 1994. 118pp. 
9407260183.80346:146. 

See NUREG-O940,V13,NOl ,PO1 abstract. 

NUREG-0940 V13N02P01: ENFORCEMENT ACTIONS: SIGNIFI- 
CANT ACTIONS RESOLVED REACTOR LICENSEES.Quarterly 
Progress Report,April-June 1994. Ofc of Enforcement (Post 
87041 3). August 1994.200~~.  9409270322. 81 046:108. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (April - 
June 1994) and includes copies of letters, Notices, and Orders 
sent by the Nuclear Regulatory Commission to reactor licens- 
ees with respect to these enforcement actions. It is anticipated 
that the information in this publication will be widely disseminat- 
ed to managers and employees engaged in activities licensed 
by the NRC, so that actions can be taken to improve safety by 
avoiding future violations similar to those described in this publi- 
cation. 

CANT ACTIONS RESOLVED MEDICAL LICENSEES.Quarterly 
Progress Report,April-June 1994. Ofc of Enforcement (Post 
87041 3). August 1994. 354pp. 941 01 30039. 81 263:OOl. 

NUREG-0940 V13N02P02 ENFORCEMENT ACTIONS SIGNIFI- 

See NUREG-O940,V13,N02,POl abstract. 

NUREG-0940 V13N02P03 ENFORCEMENT ACTIONS: SIGNIFI- 
CANT ACTIONS RESOLVED INDUSTRIAL 
LICENSEES.Quarterly Progress Report,April-June 1994. * Ofc 
of Enforcement (Post 87041 3). August 1994. 177pp. 
941 0070244. 81 232:OOl. 

See NUREG-O940,V13,N02,POl abstract. 

NUREG-1 145 V 1 0  US. NUCLEAR REGULATORY COMMISSION 
1993 ANNUAL REPORT. Office of Administration, Director 
(Post 940714). September 1994. 306pp. 9410130036. 
81 262:OOl. 

This report covers the major activities, events, decisions, and 
planning that took place during Fiscal Year 1993 within the US. 
Nuclear Regulatory Commission (NRC) or involving the NRC. 

NUREG-1242 V03 PTO1: NRC REVIEW OF ELECTRIC POWER 
RESEARCH INSTITUTE'S ADVANCED LIGHT WATER REAC- 
TOR UTILITY REQUIREMENTS DOCUMENTS.Passive Plant 
Designs.Chapter 1 .Project Number 669. * Associate Director for 
Advanced Reactors & License Renewal (Post 910918). August 
1994. 450pp. 941006031 3. 81222:OOl. 

The staff of the U.S. Nuclear Regulatory Commission has pre- 
pared Volume 3 (Parts 1 and 2) of a safety evaluation report 
(SER), "NRC Review of Electric Power Research Institute's Ad- 
vanced Light Water Reactor Utility Requirements - Passive Plant 



3 Main Citations and Abstracts 

Designs,” to document the results of its review of the Electric 
Power Research Institute’s “Advanced Light Water Reactor Util- 
ity Requirements Document.” This SER gives the results of the 
staffs review of Volume Ill of the Requirements Document for 
passive plant designs, which consists of 13 chapters and con- 
tains utility design requirements for nuclear power plants for 
which passive features will be used in their design (approxi- 
mately 600 megawatts-electric). 

NUREG-1242 V03 PT02 NRC REVIEW OF ELECTRIC POWER 
RESEARCH INSTITUTE’S ADVANCED LIGHT WATER REAC- 
TOR UTILITY REQUIREMENTS DOCUMENT.Passive Plant 
DesignsChapters 2-1 3.Project Number 669. Associate Direc- 
tor for Advanced Reactors 8 License Renewal (Post 910918). 
August 1994 .642~~ .  9410070247. 81230:OOl. 

See NUREG-l242,V03,POl abstract. 

NUREG-I307 R04 REPORT ON WASTE BURIAL 
CHARGES.Escalation Of Decommissioning Waste Disposal 
Costs At Low-Level Waste Burial Facilities. Division of Requla- 
tory Applications (Post 870413). June 1994. 54pp. C ’“8256008. 
80658:306. 

One of the requirements placed upon nuclear power reactor 
licensees by the U.S. Nuclear Regulatory Commission (NRC) is 
for the licensees to periodically adjust the estimate of the cost 
of decommissioning their plants, in dollars of the current year, 
as part of the process to provide reasonable assurance that 
adequate funds for decommissioning will be available when 
needed. This report, which is scheduled to be revised periodi- 
cally, contains the development of a formula for escalating de- 
commissioning cost estimates that is acceptable to the NRC, 
and contains values for the escalation of radioactive waste 
burial costs, by site and by year. The licensees may use the for- 
mula, the coefficients, and the burial escalation from this report 
in their escalation analyses, or they may use an escalation rate 
at ledst equal to the esca:ation approach presented herein. 

GENERAL.Semiannual Report,October 1, 1993 - March 31, 
1994. NORTON,L.; BARCH1.T.; HUBER,D. Office of the Inspec- 
tor General (Post 89041 7). April 1994. 46pp. 9409200338. 
80954:277. 

The Inspector General is required by the IG Act of 1978, as 
amended, to prepare a semiannual report to Congress which 
summarizes program activities. The 6-month reporting period 
ends March 31 and September 30th. The IG’s report is submit- 
ted to the Chairman of the NRC not later than April 30 and Oc- 
tober 31, respectively. The Chairman comments on the IG’s 
report and prepares his own, as required by the Act, and sub- 
mits both reports to Congress no later than November 30 and 
May 31, respectively. 

SEARCH SUPPORTED BY THE MATERIALS ENGINEERING 

Division of Engineering (Post 87041 3). June 1994. 39pp. 
94080301 36. 804251 96. 

Since 1965, the Materials Engineering Branch, Division of En- 
gineering, of the Nuclear Regulatory Commission’s Off ice of Nu- 
clear Regulatory Research, and its predecessors dating back to 
the Atomic Energy Commission (AEC), has sponsored research 
programs concerning the integrity of the primary system pres- 
sure boundary of light water reactors. The components of con- 
cern in these research programs have included the reactor 
pressure vessel (RPV), steam generators, and the piping. These 
research programs have covered a broad range of topics, in- 
cluding fracture mechanics analysis and experimental work for 
RPV and piping applications, inspection method development 
and qualification, and evaluation of irradiation effects to RPV 
steels. This report provides as complete a listing as practical of 
formal technical reports submitted to the NRC by the investiga- 
tors working on these research programs. This listing includes 
topical, final and progress reports, and is segmented by topic 
area. In many cases a report will cover several topics (such as 

NUREG-1415 V06 NO2 OFFICE OF THE INSPECTOR 

NUREG-1426 V 0 2  COMPILATION OF REPORTS FROM RE- 

BRANCH,DIVISION OF ENGINEERING.1991-1993. HISER,A.L. 

in the case of progress reports of multi-faceted programs), but 
is listed under only one topic. Therefore, in searching for reports 
on a specific topic, other related topic areas should be checked 
also. The previous volume to this report covers the period 1965 
- 1990. 

NUREG-I460 R01: GUIDE TO NRZ REPORTING AND RECORD- 
KEEPING REQUIREMENTS. Compiled From Requirements In 
Title 10 Of The US. Code Of Federal Regulations As Codified 
On December 31, 1993. COLLINS,M.; SHELTON,B. Office of In- 
formation Resources Management (Post 890205). July 1994. 
254pp. 94081 8021 1. 80625:OOl. 

This compilation includes in the first two sections the report- 
ing and recordkeeping requirements applicable to U.S. Nuclear 
Regulatory Commission (NRC) licensees and applicants and to 
members of the public. It includes those requirements codified 
in Title 10 of the Code of Federal Rpgulations, Chapter I, on 
December 31, 1993. It also includes, in a separate section, any 
of those requirements that were superseded or discontinued be- 
tween January 1992 and December 1993. Finally, the appendix 
lists mailing and delivery addresses for NRC Headquarters and 
Regional Offices mentioned in the compilation. 

LATED TO THE CERTIFICATION OF THE SYSTEM 80+ 
DESIGN.Chapters 1 -14.Docket No. 52-002. (Asea Brown 
Boveri-Combustion Engineering) * Associate Director for Ad- 
vanced Reactors & License Renewal (Post 910918). August 
1994. 583pp. 9409200306. 80953:OOl. 

This final safety evaluation report (FSER) documents the 
technical review of the System 80+ standard design by the 
U.S. Nuclear Regulatory Commission (kRC) staff. The applica- 
tion for the System 80+ design was submitted by Combustion 
Engineering, Inc., now Asea Brown Boveri- Combustion Engi- 
neering (ABB-CE) as an application for desigri approval and 
subsequent design certification pursuant to 10 CFR 5 52.45. 
System 80+ is a pressurized water reactor with a rated power 
of 3914 megawatts thermal (MWt) and a design power of 3992 
MWt at which accidents are analyzed. Many features of the 
System 80+ are similar to those of ABB- CE’s System 80 
design from which it evolved. Unique features of the System 
80+ design include: a large spherical, steel containment; an in- 
containment refueling water storage tank; a reactor cavity flood- 
ing system, hydrogen ignitors, and a safety depressurization 
system for severe accident mitigation; a combustion gas turbine 
for an alternate ac source; and an advanced digitally based 
control room. On the basis of its evaluation and independent 
analyses, the NRC staff concludes that ABB-CE’s application 
for design certification meets the requirements of Subpart B of 
10 CFR Part 52 that are applicable and technically relevant to 
the System 80 + standard design. 

LATED TO THE CERTIFICATION OF THE SYSTEM 80+ 
DESIGN.Chapters 15-22 And Appendices. Docket No. 52- 
002.(Asea Brown Boveri-Combustion Engineering) * Associate 
Director for Advanced Reactors & License Renewal (Post 
910918). August 1994. 557pp. 9409200314.80956:001. 

NUREG-1462 VO1: FINAL SAFETY EVALUATION REPORT RE- 

NUREG-1462 V02: FINAL SAFETY EVALUATION REPORT RE- 

See NUREG-1462,VOl abstract. 

NUREG-1470 V 0 3  FINANCIAL STATEMENT FOR FISCAL YEAR 
1993. Office of the Controller (Post 890205). August 1994. 
1 1 Opp. 9409090026. 8081 6:OOl. 

The Chief Financial Officers Act of 1990 requires the NRC 
Chief Financial Officer to prepare and submit an annual financial 
statement to the Director of the Office of Management and 
Budget (OMB). The OMB has replaced the requirement for the 
CFOs Annual Report with the annual financial statement. The 
annual financial statement was previously included in the Chief 
Financial Officer’s Annual Report. This report is the third annual 
report for the NRC and includes an overview of the NRC, the 
audited principal financial statements and audit reports for fiscal 
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year 1993, and supplemental financial and management infor- 
mation. 

EXAMINER STANDARDS. * Division of Reactor Controls 8 
Human Factors (Post 921 004). June 1994. 200pp. 94080301 22. 
80424:OOl. 

The Non-Power Reactor Operator Licensing Examiner Stand- 
ards provide policy and guidance to NRC examiners and estab- 
lish the procedures and practices for examining licensees and 
applicants for NRC operator licenses pursuant to Part 55 of 
Title 10 of the Code of Federal Regulations (10 CFR Part 55). 
They are intended to assist NRC examiners and facility licens- 
ees to better understand the examination process and to 
ensure the equitable and consistent administration of examina- 
tions to all applicants. These standards are not a substitute for 
the operator licensing regulations and are subject to revision or 
other internal operator examination licensing policy changes. As 
appropriate, these standards will be revised periodically to ac- 
commodate comments and reflect new information or experi- 
ence. 

NUREG-1478: NON-POWER REACTOR OPERATOR LICENSING 

NUREG-1484 VO1: FINAL ENVIRONMENTAL IMPACT STATE- 
MENT FOR THE CONSTRUCTION AND OPERATION OF CLAI- 
BORNE ENRICHMENT CENTER, HOMER, LOUISIANA.Docket 
NO. 70-3070.Louisiana Energy Services, L.P. Environmental 
Impact Statement. 2EITOUN.A. Science Applications Interna- 
tional Corp. (formerly Science Applications, Inc.). August 1994. 
390pp. 9409070096. 80790:OOl. 

This Final Environmental Impact Statement (FEIS) was pre- 
pared by the Nuclear Regulatory Commission in accordance 
with NRC regulation 10 CFR Part 51, which implements the Na- 
tional Environmental Policy Act (NEPA). to assess the potential 
environmental impacts of the construction and operation of a 
proposed gaseous centrifuge enrichment facility to be built in 
Claiborne Parish, LA. The proposed facility will have a produc- 
tion capacity of about 866 tonnes annually of up to 5 percent 
enriched UF(6), using a proven centrifuge technology. Included 
in the assessment are construction, both normal operations and 
potential accidents (internal and external events), and the even- 
tual decontamination and decommissioning of the site. In order 
to help assure that releases from the operation of the facility 
and potential impacts on the public are as low as reasonably 
achievable, an environmental monitoring program was devel- 
oped to detect significant changes in the background levels of 
uranium around the site. Other issues addressed include the 
purpose and need for the facility, the alternatives to the pro- 
posed action, the site selection process, environmental justice, 
and tails disposition. The NRC concludes that the facility can be 
constructed and operated with small and acceptable impacts on 
the public and the environment. The FEIS supports licensing. 

NUREG-1484 V 0 2  FINAL ENVIRONMENTAL IMPACT STATE- 
MENT FOR THE CONSTRUCTION AND OPERATION OF CLAI- 
BORNE ENRICHMENT CENTER, HOMER, LOUISIANA.Docket 
No. 70-3070.Louisiana Energy Services, L.P. Comments And 
Responses. ZEITOUN,A. Science Applications International 
Corp. (formerly Science Applications, Inc.). August 1994. 480pp. 
9409070125. 80792:OOl. 

Volume 2 contains the comments received on the Draft EIS 
and the responses to those comments. 

NUREG-1496 V1 DRF FC: GENERIC ENVIRONMENTAL IMPACT 
STATEMENT IN SUPPORT OF RULEMAKING ON RADIOLOG- 
ICAL CRITERIA FOR DECOMMISSIONING OF NRC-LICENSED 
NUCLEAR FACILITIES.Main Report.Draft Report For Comment. 

Division of Regulatory Applications (Post 87041 3). August 
1994. 170pp. 9408300003.80700:001. 

The action being considered in this Draft Generic Environ- 
mental Impact Statement (GEIS) is an amendment to the Nucle- 
ar Regulatory Commission’s (NRC) regulations in 10 CFR Part 
20 to include radiological criteria for decommissioning of lands 
and structures at nuclear facilities. Under the National Environ- 
mental Policy Act (NEPA), all Federal agencies must consider 

the effect of their actions on the environment. To fulfill NRC’s 
responsibilities under NEPA, the Commission is preparing this 
GElS which analyzes alternative courses of action and the 
costs and impacts associated with those alternatives. In prepar- 
ing the GEIS, the following approach was taken: (1) a listing 
was developed of regulatory alternatives for establishing radio- 
logical criteria for decommissioning: (2) for each alternative, a 
detailed analysis and comparison of incremental impacts, both 
radiological and nonradiological, to workers, members of the 
public, and the environment, and costs, was performed; and (3) 
based on the analysis of impacts and costs, preliminary recom- 
mendations were provided. Recommendations contained in the 
GElS include those related to the definition of decommissioning, 
the scope of rulemaking, the radiological criteria, restrictions on 
use, citizen participation, use of the GElS in site specific cases, 
and minimization of contamination. 

NUREG-1496 V2 DRF F C  GENERIC ENVIRONMENTAL IMPACT 
STATEMENT IN SUPPORT OF RULEMAKING ON RADIOLOG- 
ICAL CRITERIA FOR DECOMMISSIONING OF NRC-LICENSED 
NUCLEAR FACILITIES.Appendices.Draft Report For Comment. 
* Division of Regulatory Applications (Post 87041 3). August 
1994.600~~. 9408300006. 80698:OOl. 

See NUREG-l496,VOl,DRF FC abstract. 

NUREG-1500 WORKING DRAFT REGULATORY GUIDE ON RE- 
LEASE CRITERIA FOR DECOMMISSIONING: NRC STAFF’S 
DRAFT FOR COMMENT. DAILY,M.C.; HUFFERT,A.M.: 
CARDILE,F.: et al. Division of Regulatory Applications (Post 
870413). August 1994. 168pp. 9410130081.81264:171. 

The Nuclear Regulatory Commission’s (NRC) regulations in 
10 CFR Part 20 are being amended to include radiological crite- 
ria for decommissioning of lands and structures at nuclear facili- 
ties. 10 CFR Part 20, Subpart E establishes criteria for the re- 
mediation of contaminated sites or facilities that will allow their 
release for future use with or with-out restrictions. The criteria 
include a Total Effective Dose Equivalent (TEDE) limit of 15 
mrem/year (0.15 mSv/y) that should not be exceeded by an av- 
erage individual among those who could potentially receive the 
greatest exposure from any residual activity within a facility or 
on a site. The criteria also require a licensee to reduce any re- 
sidual radioactivity to as-low- as-reasonably-achievable (ALARA) 
levels. This staff draft guide describes acceptable procedures 
for determining the predicted dose level (PDL) from any residual 
radioactivity at the site. It describes the basic features of the 
calculational models and the associated default assumptions 
and parameter values the NRC staff would find acceptable in 
calculating PDLs. Appendices A, B, and C provide numerical 
values that can be used to estimate the dose from residual ra- 
dioactivity remaining at a site. Since 10 CFR Part 20, Subpart E 
introduces several new concepts, definitions and discussions 
are included in a regulatory position concepts section of the 
guide to assist licensees in understanding some of the philoso- 
phy underlying the rule. 

TIVITY CRITERION FOR DECOMMISSI0NING.Appendix A To 
The Draft Generic Environmental Impact Statement In Support 
Of Rulemaking On Radiological Criteria For Decommissioning 
Of NRC .... HUFFERT,A.M.; MECK,R.A. Division of Regulatory 
Applications (Post 87041 3). MILLEl3,K.M. Energy,Dept.of, Envi- 
ronmental Measurements Laboratory. August 1994. 1 OOpp. 
940825001 2. 80659:OOl. 

This report was originally published as an appendix to the 
draft US. Nuclear Regulatory Commission (NRC) document en- 
titled, “Generic Environmental Impact Statement in Support of 
Rulemaking on Radiological Criteria for Decommissioning of 
NRC-Licensed Nuclear Facilities.” Because of the great interest 
in this report by members of the public, citizen and environmen- 
tal organizations, academicians, licensees, and regulators, the 
NRC staff is publishing this report separately, so that it can be 
readily available to a diverse audience. This report was created 

NUREG-1501 DRFT: BACKGROUND AS A RESIDUAL RADIOAC- 
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to assist both the NRC staff and interested members of the 
public in evaluating background radiation (background) as a de- 
commissioning criterion, by serving as a primer on background 
and providing information on the existing applications of back- 
ground in regulatory criteria and standards. This report also dis- 
cusses some of the methods available to measure and distin- 
guish between the very low radiation levels associated with 
background and man-made sources of radiation. Two approach- 
es are considered for applying background as a decommission- 
ing criterion; these are the use of background dose rates and 
background radionuclide concentrations. This report concludes 
that the temporal and spatial variability of background produces 
a wide range of doses to United States residents, which pre- 
vents the application of background dose rates as a decommis- 
sioning criterion. Instead, this report recommends that local 
background radionuclide concentrations serve as a benchmark 
for decommissioning criteria, while taking into account the con- 
cept of reducing residual radioactivity to a level as low as is rea- 
sonably achievable. 

CAPABILITIES FOR THE CANDU 3 DESIGN. CARLSON,D.E.; 
MEYERB.0. Division of Systems Research (Post 88071 7). July 
1994. 107pp. 9408220041. 80637:099. 

As part of the research program associated with the prelimi- 
nary review of the CANDU 3 design, the NRC Office of Nuclear 
Regulatory Research (RES) has completed an assessment of 
databases and modeling capabilities that might be needed to 
support the CANDU 3 design. To ensure full coverage of the 
design, a detailed assessment methodology was developed by 
the RES staff and was implemented with help from research 
projects at three national laboratories. This report integrates 
and summarizes the database and modeling assessments, in- 
cluding major contributions from these laboratories. 

NUREG-1502 ASSESSMENT OF DATABASES AND MODELING 

NUREG-1503 VO1: FINAL SAFETY EVALUATION REPORT RE- 
LATED TO THE CERTIFICATION OF THE ADVANCED BOIL- 
ING WATER REACTOR DESIGN.Docket No. 52-001 .(General 
Electric Nuclear Energy) ' Associate Director for Advanced Re- 
actors & License Renewal (Post 910918). July 1994. 876pp. 
940826001 1. 80681 :001. 

This Safety Evaluation Report (SER) documents the technical 
review of the US. Advanced Boiling Water Reactor (ABWR) 
standard design by the US. Nuclear Regulatory Commission 
(NRC) staff. The application for the ABWR design was submit- 
ted by GE Nuclear Energy. The NRC staff concludes that, sub- 
ject to satisfactory resolution of the confirmatory items identified 
in Section 1.8 of this SER, GE's application for design certifica- 
tion meets the requirements of Subpart B of 1 0  CFR Part 52 
that are applicable and technically relevant to the US. ABWR 
standard design. 

NUREG-1503 V02 FINAL SAFETY EVALUATION REPORT RE- 
LATED TO THE CERTIFICATION OF THE ADVANCED BOIL- 
ING WATER REACTOR DESIGN.Appendices. Docket No. 52- 
001 .(General Electric Nuclear Energy) * Associate Director for 
Advanced Reactors & License Renewal (Post 91 091 8). July 
1994. 209pp. 9408250023.80659:098. 

See NUREG-1 503,VOl abstract. 

NUREG-1504 REVIEW CRITERIA FOR THE PHYSICAL FITNESS 
TRAINING REQUIREMENTS IN 10 CFR PART 73. BROWN$. 
Division of Fuel Cycle Safety & Safeguards (Post 930207). Sep- 
tember 1994. 18pp. 9410130302. 81276:081. 

This document provides review criteria that will be used in re- 
viewing and approving revised physical security plans submitted 
by licensees which are required to meet the physical fitness re- 
quirements in 10 CFR Part 73. 

NUREG/CP-0137 VO1: PROCEEDINGS OF THE THIRD NRC/ 
ASME SYMPOSIUM ON VALVE AND PUMP TESTING.Held At 
The Hyatt Regency Hotel, Washington,DC, July 18-21, 
1994.Session 1A - Session 2C. * EG&G Idaho, Inc. July 1994. 
5 7 0 ~ ~ .  9408250007. EGG-2742. 80657:OOl. 

The 1994 Symposium on Valve and Pump Testing, jointly 
sponsored by the Board of Nuclear Codes and Standards of the 
American Society of Mechanical Engineers and by the Nuclear 
Regulatory Commission, provides a forum for the discussion of 
current programs and methods for inservice testing and motor- 
operated valve testing at nuclear power plants. The symposium 
also provides an opportunity to discuss the need to improve 
that testing in order to help ensure the reliable performance of 
pumps and valves. The participation of industry representatives, 
regulators, and consultants results in the discussion of a broad 
spectrum of ideas and perspectives regarding the improvement 
of inservice testing of pumps and valves at nuclear power 
plants. 

ASME SYMPOSIUM ON VALVE AND PUMP TESTING.Held At 
The Hyatt Regency Hotel, Washington,DC. July 18-21, 
1994.Session 3A -Session 48. EG&G Idaho, Inc. July 1994. 

NUREG/CP-0137 V02 PROCEEDINGS OF THE THIRD NRC/ 

387pp. 94080301 14. EGG-2742.80424:197. 
See NUREG/CP-O137,VOl abstract. 

NUREG/CR-3950 VO9 FUEL PERFORMANCE REPORT FOR 
1991. PAINTEi3,C.L.; ALVIS,J.M.; BEYEl3,C.E.; et al. Battelle 
Memorial Institute, Pacific Northwest Laboratory. August 1994. 

This annual report, the fourteenth in a series, provides a brief 
description of fuel performance during 1991 in commercial nu- 
clear power plants and an indication of trends. Brief summaries 
of fuel operating experience, fuel design changes, fuel surveil- 
lance programs, high-burnup experience, problem areas, and 
items of general significance are provided. References to more 
detailed information and related US. Nuclear Regulatory Com- 
mission evaluations are included. 

OGY PROGRAMSemiannual Progress Report For October 
1992 - March 1993. PENNELL,W.E. Oak Ridge National Labora- 
tory. September 1994. 149pp. 941 01 20224. ORNLITM-9593. 
81 254:OOl. 

The Heavy-Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission by Oak Ridge 
National Laboratory (ORNL). The program focus is on the de- 
velopment and validation of technology for the assessment of 
fracture-prevention margins in commercial nuclear reactor pres- 
sure vessels. The HSST Program is organized in 12 tasks: (1) 
program management, (2) fracture methodology and analysis, 
(3) material characterization and properties, (4) special technical 
assistance (5) fracture analysis computer programs, (6) cleav- 
age-crack initiation, (7) cladding evaluations, (8) pressurized- 
thermal shock technology, (9) analysis methods validation, (1 0) 
fracture evaluations, (1 1) warm prestressing, and (1 2) biaxial 
loading effects. The program tasks have been structured to 
place emphasis on the resolution fracture issues with near-term 
licensing significance. Resources to execute the research tasks 
are drawn from ORNL with subcontract support from universi- 
ties and other research laboratories. Close contact is main- 
tained with the sister Heavy-Section Steel Irradiation Program at 
ORNL and with related research programs both in the United 
States and abroad. This report provides an overview of principal 
developments in each of the 12 program tasks from October 
1992 to March 1993. 

NESS OF CAST STAINLESS STEELS DURING THERMAL 
AGING IN LWR SYSTEMS. CHOPRA,O.K. Argonne National 
Laboratory. August 1994. 83pp. 9409230297. ANL-93/22. 
81 01 0:229. 

This report presents a revision of the procedure and correla- 
tions presented earlier in NUREG/CR-4513, ANL-90142 (June 
1991) for predicting the change in mechanical properties of cast 
stainless steel components due to thermal aging during service 
in light water reactors at 280-330 degrees C (535-625 degrees 
F). The correlations presented in this report are based on an 

1 2 3 ~ ~ .  9409200326. PNL-5210.80963:162. 

NUREG/CR-4219 V10 N1: HEAVY SECTION STEEL TECHNOL- 

NUREG/CR-4513 R01: ESTIMATION OF FRACTURE TOUGH- 
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expanded database and have been optimized with mechanical- 
property data on cast stainless steels aged up to 48,000 h at 
290-350 degrees C (554-633 degrees F). The correlations for 
estimating the change in tensile stress, including the Ramberg/ 
Osgood parameters for strain hardening, are also described. 
The fracture toughness J-R curve, tensile stress, and Charpy- 
impact energy of aged cast stainless steels are estimated from 
known material information. Mechanical properties of a specific 
cast stainless steel are estimated from the extent and kinetics 
of thermal embrittlement. Embrittlement of cast stainless steels 
is characterized in terms of room-temperature Charpy-impact 
energy. The extent or degree of thermal embrittlement at “satu- 
ration,” Le., the minimum impact energy that can be achieved 
for a material after long- term aging, is determined from the 
chemical composition of the steel. Charpy-impact energy as a 
function of time and temperature of reactor service is estimated 
from the kinetics of thermal embrittlement, which are also deter- 
mined from the chemical composition. The initial impact energy 
of the unaged steel is required for these estimations. 

NUREG/CR-4639 V5R4P2: NUCLEAR COMPUTERIZED Ll- 
BRARY FOR ASSESSING REACTOR RELIABILITY 
(NUCLARR).Volume 5: Data ManuaLPart 2: Human Error Proba- 
bility (HEP) Data. REECE,W.J.; GILBERT,B.G.; RICHARDS,R.E. 
EG&G Idaho, Inc. September 1994. 453pp. 94101301 15. EGG- 
2458. 81 265001. 

This data manual contains a hard copy of the information in 
the Nuclear Computerized Library for Assessing Reactor Reli- 
ability (NUCLARR) Version 3.5 database, which is sponsored by 
the US. Nuclear Regulatory Commission. NUCLARR was de- 
signed as a tool for risk analysis. Many of the nuclear reactors 
in the U.S. and several outside the US. are represented in the 
NUCLARR database. NUCLARR includes both human error 
probability estimates for workers at the plants and hardware fail- 
ure data for nuclear reactor equipment. Aggregations of these 
data yield valuable reliability estimates for probabilistic risk as- 
sessments and humart reliability analyses. The data manual is 
organized to permit manual searches of the information if the 
computerized version is not available. 

BRARY FOR ASSESSING REACTOR RE1 IABlLlTY 
(NUCLARR).Volume 5: Data ManuaLPart 3: Hardware Compo- 
nent Failure Data. REECE,W.J.; GILBERT,B.G.; RICHARDS,R.E. 
EGBG Idaho, Inc. September 1994. 186pp. 9410130099. EGG- 
2458. 81 267:OOl. 

NUREG/CR-4639 V5R4P3: NUCLEAR COMPUTERIZED LI- 

See NUREG/CR-4639.V05,RO4,P02 abstract. 

NUREG/CR-5128 R01: EVALUATION AND REFINEMENT OF 
LEAK-RATE ESTIMATION MODELS. PAUL,D.D.; AHMAD,J.; 
SCOl7,P.M.; et al. Battelle Memorial Institute, Columbus Lab- 
oratories. June 1994. 97pp. 9407260077. BMI-2164. 80345:OOl. 

Leak-rate estimation models are important elements in devel- 
oping a leak-before-break methodology in piping integrity and 
safety analyses. Existing thermal-hydraulic and crack-opening- 
area models used in current leak-rate estimations have been in- 
corporated into a single computer code for leak-rate estimation. 
The code is called SQUIRT, which stands for Seepage Quantifi- 
cation of Upsets In Reactor Tubes. The SQUIRT program has 
been validated by comparing its thermal-hydraulic predictions 
with the limited experimental data that have been published on 
two-phase flow through slits and cracks, and by comparing its 
crack-opening-area predictions with data from the Degraded 
Piping Program. In addition, leak-rate experiments were con- 
ducted to obtain validation data for a circumferential fatigue 
crack in a carbon steel pipe girth weld. 

SIS PACKAGE (RECAP): USER’S GUIDE. VANKUIKEN,J.C.; 
WILLING,D.L. Argonne National Laboratory. July 1994. 54pp. 

A microcomputer program called the Replacement Energy 
Cost Analysis Package (RECAP) has been developed to assist 
the US. Nuclear ReglJhtOry Commission (NRC) in determining 

NUREG/CR-5344 R01: REPLACEMENT ENERGY COST ANALY- 

9407250267. ANL/EES-TM-364. 80328~141. 

the replacement energy costs associated with short-term shut- 
downs or deratings of one or more nuclear reactors. The calcu- 
lations are based on the seasonal, unit-specific cost estimates 
for 1993-1 996 previously published in NRC Report NUREG/CR- 
4012, Vol. 3 (1992). for all 112 U.S. reactors. Because the 
RECAP program is menu-driven, the user can define specific 
case studies in terms of such parameters as the units to be in- 
cluded, the length and timing of the shutdown or derating 
period, the unit capacity factors, and the reference year for re- 
porting cost results. In addition to simultaneous shutdown 
cases, more complicated situations, such as overlapping shut- 
down periods or shutdowns that occur in different years, can be 
examined through the use of a present-worth calculation option. 

NUREG/CR-5535 V07: RELAPWMOD3 CODE 
MANUALSummaries And Reviews Of Independent Code As- 
sessment Reports. SL0ANS.M.; SCHULTZ,R.R.; WILSON,G.E. 
EG&G Idaho, Inc. June 1994. 120pp. 9407260037. EGG-2596. 
80344:207. 

Summaries of RELAP5/MOD3 code assessments, a listing of 
the assessment matrix, and a chronology of the various ver- 
sions of the code are given. Results from these code assess- 
ments have been used to formulate a compilation of some of 
the strengths and weaknesses of the code. These results are 
documented in the report. Volume 7 was designed to be updat- 
ed periodically and to include the results of the latest code as- 
sessments as they become available. Consequently the user of 
Volume 7 should check that the latest revision is available. 

NUREG/CR-5591 V02 N1: HEAVY-SECTION STEEL IRRADIA- 
TION PROGRAM.Semiannual Progress Report For October 
1990 - March 1991. CORWIN,W.R. Oak Ridge National Labora- 

8061 3:OOl. 
The primary goal of the Heavy-Section Steel Irradiation Pro- 

gram is to provide a thorough, quantitative assessment of the 
effects of neutron irradiation on the material behavior, and in 
particular the fracture toughness properties, of typical pressure 
vessel steels as they relate to light water reactor pressure- 
vessel integrity. Effects of specimen size, material chemistry, 
product form and microstructure, irradiation fluence, flux, tem- 
perature and spectrum, and post-irradiation annealing are being 
examined on a wide range of fracture properties. Analyses of 
precleavage stable ductile tearing of high-copper welds 72W 
and 73W demonstrated that the size effects observed in the 
transition region are not due to substantial differences in ductile 
tearing behavior. Drop-weight tests, Charpy impact tests, and 
chemical analyses of the Midland reactor low upper-shelf welds 
were completed showing large variations in bulk copper con- 
tent, transition temperature, and upper-shelf energy. Atom probe 
field ion microscopy analyses revealed no evidence of fine 
copper precipitates or clusters in the unirradiated Midland welds 
but a substantial depletion in the copper concentration in the 
matrix. 

ABlLlSTlC RISK ASSESSMENT. BOZOK1,G.E.; 
FITZPATRICK,R. Brookhaven National Laboratory. B0HN.M.P.; 
et al. Sandia National Laboratories. August 1994. 500pp. 

This report details the review of the Diablo Canyon Probabilis- 
tic Risk Assessment (DCPRA). The study was performed under 
contract from the Probabilistic Risk Analysis Branch, Office of 
Nuclear Reactor Research, USNRC by Brookhaven National 
Laboratory. The DCPRA is a full scope Level I effort and al- 
though the review touched on all aspects of the PRA, the inter- 
nal events and seismic events received the vast majority of the 
review effort. The report includes a number of independent sys- 
tems analyses, sensitivity studies, importance analyses as well 
as conclusions on the adequacy of the DCPRA for use in the 
Diablo Canyon Long Term Seismic Program. 

tory. July 1994. 3 6 ~ ~ .  9408180191. ORNL/TM-11568. 

NUREG/CR-5726 REVIEW OF THE DIABLO CANYON PROB- 

9409260069. BNL-NUREG-52288. 81028:OOl. 



7 Main Citations and Abstracts 

NUREGICR-5758 V04 FITNESS FOR DUTY IN THE NUCLEAR 
POWER INDUSTRY.Annual Summary Of Program Performance 
Reports CY 1993. WESTRA,C.; FORSLUND,C.; FIELD,I.; et al. 
Battelle Memorial Institute, Pacific Northwest Laboratory. August 

This report summarizes the data from the semiannual reports 
on Fitness for Duty programs submitted to the NRC by utilities 
for two reporting periods: January 1 through June 30, 1993, and 
July 1 through December 31, 1993. During 1993, licensees re- 
ported that they had conducted 242,966 tests for the presence 
of illegal drugs and alcohol. Of these tests, 1,512 (.62%) were 
confirmed positive. Positive test results varied by category of 
test and category of worker. The majority of positive test results 
(952) were obtained through pre- access training. Of tests con- 
ducted on workers having access to the protected area, there 
were 341 positive tests from random testing and 163 positive 
tests from for-cause testing. Follow-up testing of workers who 
had previously tested positive resulted in 56 positive tests. For- 
cause testing resulted in the highest percentage of positive 
tests: about 22 percent of for-cause tests were positive. This 
compares with a positive test rate of 1.04 percent of pre-access 
tests and .23 percent of random tests. Positive test rates also 
varied by category of worker. When all types of tests are com- 
bined (pre-access, random, for-cause, and follow-up testing), 
short-term contractor personnel had the highest positive test 
rate at .97 percent. Licensee employees and long-term contrac- 
tors had lower combined positive test rates (.25% and .21%, re- 
spectively). Of the substances tested, marijuana was responsi- 
ble for the highest percentage of positive test results (49.56%), 
followed by cocaine (23.41 %) and alcohol (22.65%). 

1994. 1OlPp. 9409230281. PNL-9985. 81006:184. 

NUREG/CR-5861: CRACK-SPEED RELATIONS INFERRED 
FROM LARGE SINGLE-EDGE-NOTCHED SPECIMENS OF A 

ry. July 1994. 32pp. 94081 80237. ORNLSUB79-77789. 
533 B STEEL. SCHWART2,C.W. Oak Ridge National Laborato- 

80595:312. 
A relationship between instantaneous crack-tip velocity, a dy- 

namic stress-intensity factor,K(I), and temperature T for A 533 B 
steel is estimated using dynamic crack position vs time data 
measured in a series of very large-scale crack-arrest tests. The 
corresponding dynamic stress intensity vs time history and the 
dynamic-arrest toughness for each test are obtained from gen- 
eration-mode elastodynamic analyses based on cubic polynomi- 
al fits to the discrete crack-position data points. Application 
mode elastodynamic analytical predicitons based on the pro- 
posed a-K(I)-T relation are within 7% of experimentally meas- 
ured arrested crack lengths and within 50% of measured arrest 
times. These predictions represent significant improvements 
over results obtained using previous preliminary estimates of 
the a-K(I)-T relation for A 533 B steel. The influence of nonlin- 
ear material behavior on the results is also evaluated. 

FACE DESIGN REVIEW GUIDELINE. General Evaluation 
Model, Technical Development, And Guideline Description. 
O’HARA,J.M. Brookhaven National Laboratory. July 1994. 

Advanced control rooms will use advanced human-system 
interface (HSI) technologies that may have significant implica- 
tions for plant safety in that they will affect the operator’s over- 
all role in the system, the method of information presentation, 
and the ways in which operators interact with the system. The 
U.S. Nuclear Regulatory Commission (NRC) reviews the HSI as- 
pects of control rooms to ensure that they are designed to good 
human factors engineering principles and that operator perform- 
ance and reliability are appropriately supported to protect public 
health and safety. The principal guidance available to the NRC, 
however, was developed more than ten years ago, well before 
these technological changes. Accordingly, the human factors 
guidance needs to be updated to serve as the basis for NRC 
review of these advanced designs. The purpose of this project 
was to develop a general approach to advanced HSI review and 
the human factors guidelines to support NRC safety reviews of 

NUREG/CR-5908 VO1: ADVANCED HUMAN-SYSTEM INTER- 

1 4 0 ~ ~ .  9408250026. BNL-NUREG-52333. 8066011 15. 

advanced systems. This two-volume report provides the results 
of the project. Volume 1 describes the development of the Ad- 
vanced HSI Design Review Guideline (DRG) including (1) its 
theoretical and technical foundation, (2) a general model for the 
review of advanced HSls, (3) guideline development in both 
hard-copy and computer-based versions, and (4) the tests and 
evaluations performed to develop and validate the DRG. 
Volume 1 also includes a discussion of the gaps in available 
guidance and a methodology for addressing them. Volume 2 
provides the guideline to be used for advanced HSI review and 
the procedures for their use. 

FACE DESIGN REVIEW GUIDELINE. Evaluation Procedures 
And Guidelines For Human Factors Engineering Reviews. 
O”ARA,J.M.; BROWN,W.S. Brookhaven National Laboratory. 
BAKER,C.C.; et al. Affiliation Not Assigned. July 1994. 277pp. 

NUREG/CR-5908 V 0 2  ADVANCED HUMAN-SYSTEM INTER- 

9408250004. BNL-NUREG-52333. 80656:OOl. 
See NUREG/CR-5908,V01 abstract. 

NUREG/CR-5965: MODELING FIELD SCALE UNSATURATED 
FLOW AND TRANSPORT PROCESSES. GELHAl3,L.W.; 
CELIA,M.A.; MCLAUGL1N.D. Massachusetts Institute of Tech- 
nology, Cambridge, MA. August 1994. 82pp. 9409230273. 
81 006:OOl. 

A stochastic theory describing unsaturated flow and contami- 
nation transport in naturally hemerogeneous soils has been en- 
hanced by adopting a more realistic characterization of soil vari- 
ability. The enhanced theory is used to predict field-scale effec- 
tive properties and variances of tension and moisture content. 
Applications illustrate the important effects of small-scale het- 
erogeneity on large-scale anisotropy and hysteresis and demon- 
strate the feasibility of simulating two-dimensional flow systems 
at time and space scales of interest in radioactive waste dispos- 
al investigations. Numerical algorithms for predicting field scale 
unsaturated flow and contaminant transport have been im- 
proved by requiring them to respect fundamental physical princi- 
ples such as mass conservation. These algorithms are able to 
provide realistic simulations of systems with very dry initial con- 
ditions and high degrees of heterogeneity. Numerical simulation 
of the simultaneous movement of water and air in unsaturated 
soils has demonstrated the importance of air pathways for con- 
taminant transport. The stochastic flow and transport theory has 
been used to develop a systematic approach to performance 
assessment and site characterization. Prediction uncertainties 
have been quantified by considering the role of both natural het- 
erogeneity and measurement error. Hypothesis-testing tech- 
niques have been used to determine whether model predictions 
are consistent with observed data. 

NUREG/CR-5973 R01: CODES AND STANDARDS AND OTHER 
GUIDANCE CITED IN REGULATORY DOCUMENTS. 
ANKRUM,A.R.; NICKOLAUS,J.R.; VINTHER,R.W.; et al. Battelle 
Memorial Institute, Pacific Northwest Laboratory. August 1994. 

As part of the US. Nuclear Regulatory Commission (NRC) 
Standard Review Plan Update and Development Program, Pa- 
cific Northwest Laboratory developed a listing of industry con- 
sensus codes and standards and other government and indus- 
try guidance referred to in regulatory documents. In addition to 
updating previous information, Revision 1 adds citations from 
the NRC Inspection Manual and the Improved Standard Techni- 
cal Specifications. This listing identifies the version of the code 
or standard cited in the regulatory document, and the current 
version of the code or standard. It also provides a summary 
characterization of the nature of the citation. This listing was de- 
veloped from electronic searches of the Code of Federal Regu- 
lations and the NRC‘s Bulletins, Information Notices, Circulars, 
Generic Letters, Policy Statements, Regulatory Guides, and the 
Standard Review Plan (NUREG-0800). 

398pp. 9409230271. PNL-8462.81009:OOl. 
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NUREGICR-6093 AN ANALYSIS OF OPERATIONAL EXPERI- 
ENCE DURING LOW POWER AND SHUTDOWN AND A PLAN 
FOR ADDRESSING HUMAN RELIABILITY ASSESSMENT 
ISSUES. BARRIERE,M.; LUCKAS,W. Brookhaven National Lab- 
oratory. WH1TEHEAD.D.; et al. Sandia National Laboratories. 
June 1994. 200pp. 94080301 27. BNL-NUREG-52388. 
80431:107. 

Recent nuclear power plant events (e.g. Chernobyl, Diablo 
Canyon, and Vogtle) and U.S. Nuclear Regulatory Commission 
(NRC) reports (e.g. NIJREG-1449) have led to concerns regard- 
ing human reliability during low power and shutdown (LP&S) 
conditions and limitations of human reliability analysis (HRA) 
methodologies in adequately representing the LP&S environ- 
ment. As a result of these concerns, the NRC initiated two par- 
allel research projects to assess the influence of LP&S condi- 
tions on human reliability through an analysis of operational ex- 
perience at pressurized water reactors (PWRs) and boiling 
water reactors (BWRs). These research projects, performed by 
Brookhaven National Laboratory for PWRs, and Sandia National 
Laboratories for BWRs, identified unique aspects of human per- 
formance during LP&S conditions and provided a program plan 
for research and development necessary to improve existing 
HRA methodologies. ‘This report documents the results of the 
analysis of LP&S operating experience and describes the im- 
proved HRA program plan. 

NUREG/CR-6116 VO1: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.0.Technical Reference Manual. 
RUSSELL,K.D.; ATWOOD,C.L.; GALYEAN,W.J.; et al. EG&G 
Idaho, Inc. July 1994. 131 pp. 9408120223. EGG-2716. 
8051 7:OOl. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. This volume provides information on the princi- 
ples used in the construction and operation of Version 5.0 of 
the Integrated Reliability and Risk Analysis System (IRRAS) and 
the System Analysis and Risk Assessment (SARA) system. It 
summarizes the fundamental mathematical concepts of sets 
and logic, fault trees, and probability. This volume then de- 
scribes the algorithms that these programs use to construct a 
fault tree and to obtain the minimal cut sets. It gives the formu- 
las used to obtain the probability of the top event from the mini- 
mal cut sets, and the formulas for probabilities that are appro- 
priate under various assumptions concerning repairability and 
mission time. It defines the measures of basic event importance 
that these programs can calculate. This volume gives an over- 
view of uncertainty analysis using simple Monte Carlo sampling 
or Latin Hypercube sampling, and states the algorithms used by 
these programs to generate random-basic event probabilities 
from various distributions. Further references are given, and a 
detailed example of the reduction and quantification of a simple 
fault tree is provided in an appendix. 

NUREG/CR-6116 V 0 2  SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.O.lntegrated Reliability And Risk Analysis 
System (IRRAS) Reference Manual. RUSSELL,K.D.; 
KVARFORDT,K.J.; SKINNER,N.L.; et al. EG&G Idaho, Inc. July 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. The Integrated Reliability and Risk Analysis 
System (IRRAS) is a state-of-the-art, microcomputer-based 
probabilistic risk assessment (PRA) model development and 
analysis tool to address key nuclear plant safety issues. IRRAS 
is an integrated software tool that gives the user the ability to 
create and analyze fault trees and accident sequences using a 
microcomputer. This program provides functions that range from 

1994. 4 2 2 ~ ~ .  94081 50043. EGG-2716.80542~032. 

graphical fault tree construction to cut set generation and quan- 
tification to report generation. Version 5.0 of IRRAS provides 
the same capabilities as earlier versions and adds the ability to 
perform location transformations, seismic analysis, and provides 
enhancements to the user interface as well as improved algo- 
rithm performance. Additionally, version 5.0 contains new alpha- 
numeric fault tree and event tree editors, and a powerful set of 
macro-based rule editors. These editors are used for event tree 
rules, recovery rules, and end state partitioning. 

NlUREG/CRd116 V 0 3  SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.O.lntegrated Reliability And Risk Analysis 
System (IRRAS) Tutorial Manual. VANHORN,R.L.; 
RUSSELL,K.D.; SKINNEF4,N.L. EG&G Idaho, Inc. July 1994. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. This volume is the tutorial manual for the Integrat- 
ed Reliability and Risk Analysis System (IRRAS) Version 5.0, a 
state-of-the-art, microcomputer-based probabilistic risk assess- 
ment (PRA) model development and analysis tool to address 
key nuclear plant safety issues. IRRAS is an integrated software 
tool that gives the user the ability to create and analyze fault 
trees and accident sequences using a microcomputer. A series 
of lessons is provided that guides the user through basic steps 
common to most analyses performed with IRRAS. The tutorial is 
divided into two major sections: basic and additional features. 
The basic section contains lessons that lead the student 
through development of a very simple problem in IRRAS, high- 
lighting the program’s most basic features. The additional fea- 
tures section contains lessons that expand on basic analysis 
features of IRRAS 5.0. 

’I 74pp. 94081 50049. EGG-271 6.80544:106. 

NUREGKR-6116 V 0 4  SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.O.Systems Analysis And Risk Assessment 
(SARA) Reference Manual. RUSSELL,K.D.; KVARFORDT,K.J.; 
SKINNER,N.L.; et al. EG&G Idaho, Inc. July 1994. 291pp. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. This volume is the reference manual for the Sys- 
tems Analysis and Risk Assessment (SARA) System Version 
5.0, a microcomputer-based system used to analyze the safety 
issues of a “family” [i.e., a power plant, a manufacturing facility, 
any facility on which a probabilistic risk assessment (PRA) might 
be performed]. The SARA database contains PRA data primarily 
for the dominant accident sequences of a family and descriptive 
information about the family including event trees, fault trees, 
and system model diagrams. To simulate changes to family sys- 
tems, SARA users change the failure rates of initiating and 
basic events and/or modify the structure of the cut sets that 
make up the event trees, fault trees, and systems. The user 
then evaluates the effects of these changes through the recal- 
culation of the resultant accident sequence probabilities and im- 
portance measures. The results are displayed in tables and 
graphs that may be printed for reports. 

94081 50057. EGG-271 6.80541 :105. 

NUREG/CR-6116 V 0 5  SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.0.Systems Analysis And Risk Assessment 
(SARA) Tutorial Manual. SAlTISON,M.B.; RUSSELL,K.D.; 
SKINNER,N.L. EG&G Idaho, Inc. July 1994. 11Opp. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 

94081 50072. EGG-2716.80544:OOl. 
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probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. This volume is the tutorial manual for the Systems 
Analysis and Risk Assessment (SARA) System Version 5.0, a 
microcomputer-based system used to analyze the safety issues 
of a “family” [i.e., a power plant, a manufacturing facility, any 
facility on which a probabilistic risk assessment (PRA) might be 
performed]. A series of lessons is provided that guides the user 
through some basic steps common to most analyses performed 
with SARA. The example problems presented in the lessons 
build on one another, and in combination, lead the user through 
all aspects of SARA sensitivity analysis capabilities. 

NUREGAX-61 16 VO7: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.0.Fault Tree, Event Tree, And Piping & In- 
strumentation Diagram (FEP) Editors Reference Manual, 
MCKAY,M.K.; SKINNEl3,N.L.; WOOD,S.T. EG&G Idaho, Inc. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. The Fault Tree, Event Tree, and Piping & Instru- 
mentation Diagram (FEP) editors allow the user to graphically 
build and edit fault trees, event trees, and piping & instrumenta- 
tion diagrams (P&IDs). The software is designed to enable the 
independent use of the graphical-based editors found in the In- 
tegrated Reliability and Risk Assessment System (IRRAS). FEP 
is comprised of three separate editors (Fault Tree, Event Tree, 
and Piping & Instrumentation Diagram) and a utility module. This 
reference manual provides a screen-by-screen guide of the 
entire FEP System. 

July 1994.147~~. 9408150081. EGG-2716.80537:144. 

NUREGKR-6116 VO8: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SA- 
PHIRE) VERSION 5.0.Models And Results Database (MAR-D) 
Reference Manual. RUSSELL,K.D.; SK1NNER.N.L. EG&G Idaho, 
Inc. July 1994. 134pp. 94081 50094. EGG-271 6.80544:280. 

The Systems Analysis Programs for Hands-on Integrated Reli- 
ability Evaluations (SAPHIRE) refers to a set of several micro- 
computer programs that were developed to create and analyze 
probabilistic risk assessments (PRAs), primarily for nuclear 
power plants. The primary function of MAR-D is to create a data 
repository for completed PRAs and Individual Plant Examina- 
tions (IPEs) by providing input, conversion, and output capabili- 
ties for data used by IRRAS, SARA, SETS, and FRANTIC soft- 
ware. As probabilistic risk assessments and individual plant ex- 
aminations are submitted to the NRC for review, MAR-D can be 
used to convert the models and results from the study for use 
with IRRAS and SARA. Then, these data can be easily ac- 
cessed by future studies and will be in a form that will enhance 
the analysis process. This reference manual provides an over- 
view of the functions available within MAR-D and step-by-step 
operating instructions. 

TION OF VADOSE ZONE TRANSPORT MODELS. 
WIERENGA,P.J.; WARRICK,A.W.; et al. Arizona, Univ. of, 
Tucson, AZ. HILLS,R.G. New Mexico State Univ., Las Cruces, 
NM. August 1994. 27pp. 9409060223.80785:OOl. 

Prediction of radionuclide migration through soil and ground- 
water requires models which have been tested under a variety 
of conditions. Unfortunately, many of the existing models have 
not been tested in the field, partly because such testing requires 
accurate and representative data. This report provides the 
design of a large scale field experiment representative, in terms 
of surface area and depth of vadose zone, of an actual disposal 
area. Experiments are proposed which will yield documented 
data, of sufficient scale, to allow testing of a variety of models 
including effective media stochastic models and deterministic 
models. Details of the methodology and procedures to be used 
in the experiment are presented. 

NUREG/CR8120 CONTROLLED FIELD STUDY FOR VALIDA- 

NUREGKR-6121: COMPONENT EVALUATION FOR INTERSYS- 
TEM LOSS-OF-COOLANT ACCIDENTS IN ADVANCED LIGHT 
WATER REACTORS. WARE,A.G. EG&G Idaho, Inc. July 1994. 

Using the methodology outlined in NUREG/CR-5603 this 
report evaluates (on a probabilistic basis) design rules for com- 
ponents in ALWRs that could be subjected to intersystem loss- 
of-coolant accidents (ISLOCAs). The methodology is intended 
for piping elements, flange connections, on-line pumps and 
valves, and heat exchangers. The NRC has directed that the 
design rules be evaluated for BWR pressures of 7.04 MPa 
(1025 psig), PWR pressures of 15.4 MPa (2235 psig), and 177 
degrees C (350 degrees F), and has established a goal of 90% 
probability that system rupture will not occur during an ISLOCA 
event. The results of the calculations in this report show that 
components designed for a pressure of 0.4 of the reactor cool- 
ant system operating pressure will satisfy the NRC survival goal 
in most cases. Specific recommendations for component 
strengths for BWR and PWR applications are made in the 
report. A peer review panel of nationally recognized experts was 
selected to review and critique the initial results of this program. 

1 13pp. 940825001 0. EGG-271 7.80658:177. 

NUREG/CR-6127: THE EFFECTS OF STRESS ON NUCLEAR 
POWER PLANT OPERATIONAL DECISION MAKING AND 
TRAINING APPROACHES TO REDUCE STRESS EFFECTS. 
MUMAW,R.J. Westinghouse Electric Corp. August 1994. 43pp. 
940825001 7.80656:278. 

Operational personnel may be exposed to significantly levels 
of stress during unexpected changes in plant state and plant 
emergencies. The decision making that identifies operational ac- 
tions, which is strongly determined by procedures, may be af- 
fected by stress, and performance may be impaired. This report 
analyzes potential effects of stress in nuclear power plant (NPP) 
settings, especially in the context of severe accident manage- 
ment (SAM). First, potential sources of stress in the NPP setting 
are identified. This analysis is followed by a review of the ways 
in which stress is likely to affect performance. with an emphasis 
on performance of cognitive skills that are linked to operational 
decision making. Finally, potential training approaches for reduc- 
ing or eliminating stress affects are identified. Several training 
approaches have the potential to eliminate or mitigate stress ef- 
fects on cognitive skill performance. First, the use of simulated 
events for training can reduce the novelty and uncertainty that 
can lead to stress and performance impairments. Second, train- 
ing to make cognitive processing more efficient and less reliant 
on attention and memory resources can offset the reductions in 
these resources that occur under stressful conditions. Third, 
training that targets crew communications skills can reduce the 
likelihood that communications will fail under stress. 

NUREGKR-6128 PIPING BENCHMARK PROBLEMS FOR THE 
ABB/CE SYSTEM 80+ STANDARDIZED PLANT. BEZLERP.; 
DEGRASS1.D.; BRAVERMAN,J.; et al. Brookhaven National 
Laboratory. July 1994. 234pp. 94081 501 17. BNL-NUREG- 
52396. 80543:090. 

To satisfy the need for verification of the computer programs 
and modeling techniques that will be used to perform the final 
piping analysis for the ABB/ Combustion Engineering System 
80+ Standardized Plant, three benchmark problems were de- 
veloped. The problems are representative piping systems sub- 
jected to representative dynamic loads with solutions developed 
using the methods being proposed for analysis for the System 
80+ standard design. It will be required that the combined li- 
cense licensees demonstrate that their solutions to these prob- 
lems are in agreement with the benchmark problem set. 

NUREGKR-6143 VO2PlA EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
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DOWN OPERATIONS AT GRAND GULF,UNIT 1.Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During A Refueling 0utage.Sections 1-9. 
WHITEHEAD,D. Sandia National Laboratories. DARBY,J. Sci- 
ence & Engineering Associates, Inc. YAKLE,J.; et al. Science 
Applications International Corp. (formerly Science Applications, 
InC.). June 1994. 284pp. 94080301 61. SAND93-2440. 
80442:OOl. 

This document contains the accident sequence analysis of in- 
ternally initiated events for Grand Gulf, Unit 1 as it operates in 
the Low Power and Shutdown Plant Operational State 5 during 
a refueling outage. The report documents the methodology 
used during the analysis, describes the results from the applica- 
tion of the methodology, and compares the results with the re- 
sults from two full power analyses performed on Grand Gulf. 

NUREG/CR-6143 VO2PlB EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT GRAND GULF,UNIT 1 .Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During A Refueling OutageSection 10. 
WHITEHEAD,D. Sandia National Laboratories. DARBY,J. Sci- 
ence & Engineering Associates, lnc. YAKLE,J.; et al. Science 
Applications International Corp. (formerly Science Applications, 
Inc.). June 1994. 997pp. 94080301 70. SAND93-2440. 
80426:OOl. 

See NUREG/CR8143,V02,PlA abstract. 

NUREG/CR-6143 V 0 2 P l C  EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT GRAND GULF,UNIT 1.Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During A Refueling 0utage.Main Report. 
WHITEHEAD,D. Sandia National Laboratories. DARBY,J. Sci- 
ence 8 Engineering Associates, Inc. YAKLE,J.; et al. Science 
Applications International Corp. (formerly Science Applications, 
Inc.). June 1994. 373pp. 94080301 76. SAND93-2440. 
80443:OOl. 

See NUREG/CR-6143.V02,Pl A abstract. 

NUREG/CR-6143 V02PT2 EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT GRAND GULF,UNIT 1 .Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During Refueling 0utage.lnternal .... DARBY,J. 
Science & Engineering Associates, Inc. WH1TEHEAD.D.; 
STAPLE,B.; et al. Sandia National Laboratories. June 1994. 

This document contains the accident sequence analysis of in- 
ternally initiated events for Grand Gulf, Unit 1 as it operates in 
the Low Power and Shutdown Plant Operational State 5 during 
a refueling outage. The report documents the methodology 
used during the analysis, describes the results from the applica- 
tion of the methodology, and compares the results with the re- 
sults from two full power analyses performed on Grand Gulf. 

6 0 9 ~ ~ .  94080301 87. SAND93-2440. 80432:OOl. 

NUREG/CR-6143 V02PT3 EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT GRAND GULF,UNIT 1.Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During A Refueling Outagehternal .... YAKLE,J. 
Science Applications International Corp. (formerly Science Ap- 
plications, Inc.). DAf3BY.J. Science & Engineering Associates, 
Inc. WHITEHEAD,D.; et al. Sandia National Laboratories. June 

This report provides supporting documentation for various 
tasks associated with the performance of the probabilistic risk 
assessment for Plant Operational State 5 during a refueling 
outage at Grand Gulf, Unit I as documented in Volume 2, Part 1 

1994. 834pp. 9408030235. SAND93-2440. 80429:OOl. 

of NUREG/CR-6143. 

NUREG/CR-6143 V02PT4 EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT GRAND GULF,UNIT 1 .Analysis Of 
Core Damage Frequency From Internal Events For Plant Oper- 
ational State 5 During A Refueling Outagehternal .... 
FORESTER,J. Science Applications International C o p  (formerly 
Science Applications, Inc.). WHITEHEAD,D. Sandia National 
Laboratories. DARBY,J.; et al. Science & Engineering Associ- 
ates, Inc. June 1994. 889pp. 9408030243. SAND93-2440. 
80439:OOl. 

See NUREG/CR-6143,V02,PT3 abstract. 

NUREG/CR-6143 V03: EVALUATION OF POTENTIAL SEVERE 

ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage 
Frequency From Internal Events For Plant Operational State 5 
During A Refueling Outage. LAMBR1GHT.J. Sandia National 
Laboratories. ROSS,S.; LYNCH,J.; et al. Science & Engineering 
Associates, Inc. July 1994. 11 2pp. 9408180206. SAND93-2440. 
8061 31244. 

This report presents the details of the analysis of core 
damage frequency due to fire during shutdown Plant Operation- 
al State 5 at the Grand Gulf Nuclear Station. Insights from pre- 
vious fire analyses (Peach Bottom, Surry, LaSalle) were used to 
the greatest extent possible in this analysis. The fire analysis 
was fully integrated utilizing the same event trees and fault 
trees that were used in the internal events analysis. In assess- 
ing shutdown risk due to fire at Grand Gulf, a detailed screening 
was performed which included the following elements: (a) Com- 
puter-aided vital area analysis, (b) Plant inspections, (c) Credit 
for automatic fire protection systems, (d) Recovery of random 
failures, and (e) Detailed fire propagation modeling. This screen- 
ing process revealed that all plant areas had a negligible 
(< 1.OE-8 per year) contribution to fire-induced core damage 
frequency. 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

NUREG/CR-6143 V04: EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage 
Frequency From Internally Induced Flooding Events For Plant 
Operational State 5 During a Refueling ..... DANDINI,V.; 
STAPLE,B.; et al. Sandia National Laboratories. FORESTER,J. 
Science Applications International Corp. (formerly Science Ap- 
plications, Inc.). July 1994. 472pp. 9409070061. SAND93-2440. 
80787:OOl. 

An estimate of the contribution of internal flooding to the 
mean core damage frequency at the Grand Gulf Nuclear Station 
was calculated for Plant Operational State 5 during a refueling 
outage. Pursuant to this objective, flood zones and sources 
were identified and flood volumes were calculated. Equipment 
necessary for the maintenance of plant safety was identified 
and its vulnerability to flooding was determined. Event trees and 
fault trees were modified or developed as required, and PRA 
quantification was performed using the IRRAS code. The mean 
core damage frequency estimate for GGNS during POS 5 was 
found to be 2.3 E-8 per year. 

NUREG/CR-6143 V 0 5  EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT GRAND GULF, UNIT 1.Analysis Of Core Damage 
Frequency From Seismic Events During Mid-Loop 
0perations.Main Report. BUDNITZ,R.J. Future Resources Asso- 
ciates, Inc. DAV1S.P.R. PRD Consulting. RAVINDRA,M.K.; et al. 
EQE, Inc. August 1994. 1 IOpp. 9409230278.81006:083. 

During 1989, the Nuclear Regulatory Commission (NRC) initi- 
ated an extensive program to carefully examine the potential 
risks during low power and shutdown operations. The program 
includes two parallel projects being performed by Brookhaven 
National Laboratory (BNL) and Sandia National Laboratories 
(SNL). Two plants, Surry (pressurized water reactor) and Grand 
Gulf (boiling water reactor), were selected as the plants to be 
studied. The objectives of the program are to assess the risks 
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of severe accidents initiated during plant operational states 
other than full power operation and to compare the estimated 
core damage frequencies, important accident sequences and 
other qualitative and quantitative results with those accidents 
initiated during full power operation as assessed in NUREG- 
11 50. The objective of this report is to document the approach 
utilized in the Grand Gulf plant and discuss the results obtained. 
A parallel report for the Surry plant is prepared by SNL. 

NUREGKR-6144 VOSPlA: EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1.Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
0perations.Main Report (Chapters 1-6). CHU,T.L.; MUSICKI,Z.; 
KOHUT,P.; et al. Brookhaven National Laboratory. June 1994. 

During 1989, the Nuclear Regulatory Commission (NRC) initi- 
ated an extensive program to carefully examine the potential 
risks during low power and shutdown operations. The program 
includes two parallel projects being performed by Brookhaven 
National Laboratory (BNL) and Sandia National Laboratories 
(SNL). Two plants, Surry (pressurized water reactor) and Grand 
Gulf (boiling water reactor), were selected as the plants to be 
studied. The objectives of the program are to assess the risks 
of severe accidents initiated during plant operational states 
other than full power operation and to compare the estimated 
core damage frequencies, important accident sequences and 
other qualitative and quantitative results with those accidents 
initiated during full power operation as assessed in NUREG- 
11 50. The objective of this report is to document the approach 
utilized in the Surry plant and discuss the results obtained. A 
parallel report for the Grand Gulf plant is prepared by SNL. This 
study shows that the core-damage frequency during mid-loop 
operation at the Surry plant is comparable to that of power op- 
eration. We recognize that there is very large uncertainty in the 
human error probabilities in this study. This study identified that 
only a few procedures are available for mitigating accidents that 
may occur during shutdown. Procedures written specifically for 
shutdown accidents would be useful. 

494pp. 94081 2021 9. BNL-NUREG-52399.80515:OOl. 

NUREGKR-6144 V02PlB EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1 .Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
OperatiomMain Report (Chapters 7-1 2). CHU,T.L.; MUSICKI,Z.; 
KOHUT,P.; et al. Brookhaven National Laboratory. June 1994. 
630pp. 94081 501 81. BNL-NUREG-52399.80538:OOl. 

See NUREG/CR6144,V02,Pl A abstract. 

NUREGKR-6144 V02P2 EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1 .Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
0perations.Appendices A-D. CHU,T.L.; MUSICKI,Z.; KOHUT,P.; 
et al. Brookhaven National Laboratory. June 1994. 468pp. 
94081 501 92. BNL-NUREG-52399. 80540:OOl. 

See NUREG/CR-6144,V02,Pl A abstract. 

NUREG/CR-6144 V02P3A: EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1.Analysis Of Core 

$ Damage Frequency From Internal Events During Mid-Loop 
iOperations.Appendices E (Sections E.l -E.8). CHU,T.L.; 
MUSICKI,Z.; KOHUT,P.; et al. Brookhaven National Laboratory. 
June 1994. 560pp. 94081 50228. BNL-NUREG-52399. 
80555:OOl. 

See NUREG/CR6144,V02,PlA abstract. 

NUREG/CR-6144 V02P3B EVALUATION OF POTENTIAL 
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SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1 .Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
0perations.Appendices E (Sections E.9-E.16). CHU,T.L.: 
MUSICKI,Z.; KOHUT,P.; et al. Brookhaven National Laboratory. 
June 1994. 502pp. 94081 50234. BNL-NUREG-52399. 
80556:202. 

See NUREG/CR-6144,V02,Pl A abstract. 

NUREG/CR-6144 V02P4: EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1.Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
0perations.Appendices F-H. CHU,T.L.; MUSICKI,Z.; KOHUT,P.; 
et al. Brookhaven National Laboratory. June 1994. 612pp. 
94081 50246. BNL-NUREG-52399.80559:OOl. 

See NUREG/CRS144,VO2,Pl A abstract. 

NUREGKR-6144 V02P5: EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1.Analysis Of Core 
Damage Frequency From Internal Events During Mid-Loop 
0perations.Appendices I. CHU,T.L.; MUSICKI,Z.; KOHUT,P.; et 
al. Brookhaven National Laboratory. June 1994. 313pp. 
94081 50284. BNL-NUREG-52399.80558:OOl. 

See NUREG/CR-6144,V02,PlA abstract. 

NUREG/CR-6144 V03 P1: EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1 .Analysis Of Core 
Damage Frequency From Internal Fires During Mid-Loop 
0perations.Main Report. MUSICKI,Z.; CHU,T.L. Brookhaven Na- 
tional Laboratory. H0,V.; et al. PLG, Inc. (formerly Pickard, 
Lowe & Garrick, Inc.). July 1994. 180pp. 9408180144. BNL- 
NUREG-52399. 8061 8:083. 

See NUREG/CR-6144,V02,Pl A abstract. 

NUREG/CR-6144 V03 P 2  EVALUATION OF POTENTIAL 
SEVERE ACCIDENTS DURING LOW POWER AND SHUT- 
DOWN OPERATIONS AT SURRY,UNIT 1.Analysis Of Core 
Damage Frequency From Internal Fires During Mid-Loop 
0perations.Appendices. MUSICKI,Z.; CHU,T.L. Brookhaven Na- 
tional Laboratory. H0,V.; et al. PLG, Inc. (formerly Pickard, 
Lowe & Garrick, Inc.). July 1994. 400pp. 9408180149. BNL- 
NUREG-52399. 8061 6:OOl. 

See NUREG/CR-6144.V02,PlA abstract. 

NUREGXR-6144 V04 EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT SURRYJNIT 1 .Analysis Of Core Damage Frequen- 
cy From Internal Floods During Mid-Loop Operations. KOHUT,P. 
Brookhaven National Laboratory. July 1994. 200pp. 
94081 80160. BNL-NUREG-52399.80614:060. 

See NUREG/CR-B144,V02,Pl A abstract. 

NUREGKR-6144 V05 EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT SURRY, UNIT 1.Analysis Of Core Damage Fre- 
quency From Seismic Events During Mid-Loop 0perations.Main 
Report. BUDNITZ,R.J. Future Resources Associates, Inc. 
DAVIS,P.R. PRD Consulting. RAVINDRA,M.K.; et al. EQE, Inc. 
August 1994.1 14pp. 9409230293.81 01 0:116. 

During 1989, the Nuclear Regulatory Commission (NRC) initi- 
ated an extensive program to carefully examine the potential 
risks during low power and shutdown operations. The program 
includes two parallel projects being performed by Brookhaven 
National Laboratory (BNL) and Sandia National Laboratories 
(SNL). Two plants, Surry (pressurized water reactor) and Grand 
Gulf (boiling water reactor), were selected as the plants to be 
studied. The objectives of the program are to assess the risks 
of severe accidents initiated during plant operational states 
other than full power operation and to compare the estimated 
core damage frequencies, important accident sequences and 
other qualitative and quantitative results with those accidents 
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initiated during full power operation as assessed in NUREG- 
1150. The objective of this report is to document the approach 
utilized in the Surry plant and discuss the results obtained. A 
parallel report for the Grand Gulf plant is prepared by SNL. 

NUREG/CR-6151: FEASIBILITY OF DEVELOPING RISK-BASED 
RANKINGS OF PRESSURE BOUNDARY SYSTEMS FOR IN- 
SERVICE INSPECTION. V0,T.V.; SMITH,B.W.; SIMONEN,F.A.; 
et al. Battelle Memorial Institute, Pacific Northwest Laboratory. 
August 1994.86~~.  941 01 30086. PNL-8912.81266:091. 

Goals of the Nondestructive Evaluation Reliability Program 
sponsored by the NRC at PNL are to 1) assess current inspec- 
tion techniques and requirements of all pressure boundary sys- 
tems and components, 2) determine if improvements are 
needed, and 3) if necessary, develop recommendations for re- 
vising the applicable ASME Codes and regulatory requirements. 
In evaluating approaches that could be used to provide a tech- 
nical basis for improved inservice inspection (ISI) plans, PNL 
has developed and applied a method that uses results of prob- 
abilistic risk assessment (PRA) to rank pressure boundary sys- 
tems for ISI. In the PNL program, the feasibility of developing 
risk-based generic IS1 requirements is being conducted in two 
phases. Phase I involves identifying and prioritizing the systems 
most relevant to plant safety. The results of these evaluations 
will be consolidated into requirements for comprehensive piping 
system inspections that will be developed in Phase II. This 
report presents the Phase I results of evaluations for eight se- 
lected plant PRAs. Based on the results of this study, it appears 
that there are generic insights that can be extrapolated from the 
selected plants to specific classes of light water reactors. 

CONTAINMENT HEATING PHENOMENA WITH SCALED 
MODELS OF THE SURRY NUCLEAR POWER PLANT. 
BLANCHAT,T.K.; ALLEN,M.D.; PILCH,M.M.; et al. Sandia Na- 
tional Laboratories. June 1994. 206pp. 940726001 9. SAND93- 
251 9. 80344:OOl. 

The Containment Technology Test Facility (CTTF) and the 
Surtsey Test Facility at Sandia National Laboratories are used 
to perform scaled experiments that simulate High Pressure Melt 
Ejection accidents in a nuclear power plant (NPP). These ex- 
periments are designed to investigate the effects of direct con- 
tainment heating (DCH) phenomena on the containment load. 
High-temperature, chemically reactive melt (thermite) is ejected 
by high-pressure steam into a scale model of a reactor cavity. 
Debris is entrained by the steam blowdown into a containment 
model where specific phenomena, such as the effect of sub- 
compartment structures, prototypic air/steam/hydrogen atmos- 
pheres, and hydrogen generation and combustion, can be stud- 
ied. Four Integral Effects Tests (IETs) have been performed 
with scale models of the Surry NPP to investigate DCH phe- 
nomena. The 1/6 scale Integral Effects Tests (IET-9, IET-10, 
and IET-11) were conducted in ClTF. which is a 1 /6(th) scale 
model of the Surry reactor containment building (RCB). The 11 
lO(th) scale IET test (IET-12) was performed in the Surtsey 
vessel, which had been configured as a 1/10 scale Surry RCB. 
Scale models were constructed in each of the facilities of the 
Surry structures, including the reactor pressure vessel, reactor 
support skirt, control rod drive missile shield, biological shield 
wall, cavity, instrument tunnel, residual heat removal platform 
and heat exchangers, seal table room and seal table, operating 
deck, and crane wall. This report describes these experiments 
and gives the results. 

CLEAVAGE FRACTURE TOUGHNESS IN THE TRANSITION 
REGION. DODDS,R.H.; TANG,M. Illinois, Univ. of, Urbana, IL. 
ANDERSON,T.L. Texas A&M Univ., College Station, TX. June 

Previous work by the authors described a micromechanis 
fracture model to correct measured J(c)-values for the mecha- 
nistic effects of large-scale yielding. This new work extends the 
model to also include the influence of ductile crack extension 

NUREG/CR-6152 EXPERIMENTS TO INVESTIGATE DIRECT 

NUREG/CR-6162 EFFECTS OF PRIOR DUCTILE TEARING ON 

1 9 9 4 . 4 5 ~ ~ .  9407250325. UILU-ENG93-2014.80329:232. 

prior to cleavage. Ductile crack extensions of 10-15 X the initial 
crack tip opening displacement at initiation are considered in 
plane-strain, finite element computations. The finite element re- 
sults demonstrate a significant elevation in crack-tip constraint 
due to macroscopic “sharpening” of the extending tip relative to 
the blunt tip at the initiation of growth. However this effect is 
offset partially by the additional plastic deformation associated 
with the increased applied J required to grow the crack. The ini- 
tial a/W ratio, tearing modulus, strain hardening exponent and 
specimen size interact in a complex manner to define the evolv- 
ing near-tip conditions for cleavage fracture. The paper explores 
development of the new model, provides necessary graphs and 
procedures for its application and demonstrates the effects of 
the model on fracture data sets for two pressure vessel steels 
(A5338 and A51 5). 

NUREG/CR-6168 DIRECT CONTAINMENT HEATING INTEGRAL 
EFFECTS TESTS AT 1/40 SCALE IN ZION NUCLEAR POWER 
PLANT GEOMETRY. BINDEl3,J.L.; MCUMBER,L.M.; 
SPENCER,B.W. Argonne National Laboratory. September 1994. 

The results of Direct Containment Heating (DCH) integral ex- 
periments are presented. The experiments simulated a high 
pressure melt ejection in the Zion Nuclear Power Plant. Experi- 
ments were conducted in a 1/40 scale model of the Zion con- 
tainment. The model included the vessel lower head, cavity and 
instrument tunnel, and the lower containment structures. The 
melt ejections were driven by steam. There were two main ob- 
jectives of these experiments. The first was to investigate the 
effect of scale on DCH phenomena. The IET test series ad- 
dressed this by conducting counterpart integral tests in a 1/40 
scale facility at Argonne National Laboratory and in a 1/10 
scale facility at Sandia National Laboratories. Iron/alumina ther- 
mite with chromium was used as a core melt simulant in the IET 
test series. The second objective was to address potential ex- 
periment distortions introduced by the use of non-prototypic 
iron/alumina thermite. The second objective was met in the U 
series of tests which utilized a prototypic core melt. Corium ex- 
periments were conducted that were counterpart to the IET- 
1 RR and IET-6 iron/alumina tests. 

112pp. 9410120216. ANL-94/18. 812541150. 

NUREG/CR-6178 LABORATORY CHARACTERIZATION OF 
ROCK JOINTS. HSIUNG,S.M.; KANA,D.D.; AH0LA.M.P.; et al. 
Center for Nuclear Waste Regulatory Analyses. May 1994. 

A laboratory characterization of the Apache Leap tuff joints 
under cyclic pseudostatic and dynamic loads has been under- 
taken to obtain a better understanding of dynamic joint shear 
behavior and to generate a complete data set that can be used 
for validation of existing rock-joint models. Study has indicated 
that available methods for determining joint roughness coeffi- 
cient (JRC) significantly underestimate the roughness coefficient 
of the Apache Leap tuff joints, that will lead to an underestima- 
tion of the joint shear strength. The results of the direct shear 
tests have indicated that both under cyclic pseudostatic and dy- 
namic loadings the joint resistance upon reverse shearing is 
smaller than that of forward shearing and the joint dilation re- 
sulting from forward shearing recovers during reverse shearing. 
Within the range of variation of shearing velocity used in these 
tests, the shearing velocity effect on rock-joint behavior seems 
to be minor, and no noticeable effect on the peak joint shear 
strength and the joint shear strength for the reverse shearing is 
observed. 

240pp. 9407260012. CNWRA 93-013. 80342:OOl. 

NUREG/CR-6181: A PILOT APPLICATION OF RISK-BASED 
METHODS TO ESTABLISH INSERVICE INSPECTION PRIOR- 
ITIES FOR NUCLEAR COMPONENTS AT SURRY UNIT 1 NU- 
CLEAR POWER STATION. V0,T.V.; GORE,B.F.; 
SIMONEN,F.A.; et ai. Battelle Memorial Institute, Pacific North- 
west Laboratory. August 1994. 72pp. 94090901 15. PNL-9020. 
8081 7:OOl. 
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AS part of the NDE Reliability Program sponsored by the 
NRC, PNL is developing a method that uses risk-based ap- 
proaches to establish inservice inspection plans for nuclear 
power plant components. This method uses probabilistic risk as- 
sessment (PRA) results and failure Modes and Effects Analysis 
techniques to identify and prioritize the most risk-important sys- 
tems and components for inspection. The Surry Nuclear Power 
Station Unit 1 was selected for pilot applications of this method. 
The specific systems addressed in this report are the reactor 
pressure vessel, reactor coolant, low-pressure injection, and 
auxiliary feedwater. The results provide a risk-based ranking of 
components within these systems and relate the target risk to 
target failure probability values for individual components. These 
results will be used to guide the development of improved in- 
spection plans for suclear power plants. To develop inspection 
Plans, the acceptable level of risk from structural failure for im- 
portant systems and components will be apportioned as a small 
fraction of the total PRA- estimated risk for core damage. This 
process will determine acceptable target risk and target failure 
probability values for individual components. Inspection require- 
ments will be set at levels to assure that acceptable failure 
probabilities are maintained. 

NUREG/CR6183 PEER REVIEW OF THE TMI-2 VESSEL IN- 
VESTIGATION PROJECT METALLURGICAL EXAMINATIONS. 
BOHL,R.W.; GAYDOS,R.G.; VANDER VOORT,G.; et al. Ar- 
gonne National Laboratory. July 1994. 45pp. 9408220048. ANL- 
9413. 80637:206. 

Fifteen samples recovered from the lower head of the Three 
Mile Island (TMI) Unit 2 nuclear reactor pressure vessel were 
subjected to detailed metallurgical examinations by the Idaho 
National Engineering Laboratory. Argontie National Laboratory 
(ANL) and several of the European participants. These exami- 
nations determined that a portion of the lower head reached 
temperatures as high as 1100 degrees C during the accident 
and cooled from these temperatures at a10-100 degrees CI 
min. The remainder of the lower head was found to have re- 
mained below 727 degrees C. A panel of three outside peer re- 
viewers was formed to conduct an independent review of this 
metallurgical analyses. This review determined that the conclu- 
sions resulting from the INEL study were fundamentally correct. 
In particular, the panel recffirmed that four lower head samples 
attained temperatures as high as 1100 degrees C, and perhaps 
as high as 1150-1200 degrees C in one case, during the acci- 
dent. They concluded that these samples subsequently cooled 
at a rate of 40-125 degrees C/min in the temperature range 
of 600400 degrees C. The reviewers also agreed that the re- 
mainder of the lower head samples had not exceeded 727 de- 
grees C during the accident and suggested several refinements 
and alternative procedures that could have been employed in 
the original analysis. 

NUREG/CRblSO VO1: PROTECTION AGAINST MALEVOLENT 
USE OF VEHICLES AT NUCLEAR POWER PLANTS.Vehicle 
Barrier System Siting Guidance For Blast Protection. 
NEBUDA,D.T. Army, Dept. of, Corps of Engineers. August 1994. 
18pp. 9409200299.8095421 8. 

This manual provides for determining the minimum safe 
standoff distance between vital safety related equipment and 
the design basis vehicle bomb threat adopted by the US. Nu- 
clear Regulatory Commission. Vital safety related equipment 
should survive the design basis vehicle bomb attack when the 
minimum safe standoff distance is provided. Guidance is provid- 
ed for exposed vital safety related equipment and for equipment 
housed within vital area barriers. The types of vital area barriers 
addressed are 12-, 18-, 24-, and 30 inch-thick reinforced con- 
crete slabs with reinforcing ratios of 0.2, 0.4, 0.6, 0.8, 1.0 per- 
cent. 

Main Citations and Abstracts 

NUREGKR-6190 V02: PROTECTION AGAINST MALEVOLENT 
USE OF VEHICLES AT NUCLEAR POWER PLANTS.Vehicle 
Barrier System Siting Guidance For Blast Protection. 
NEBUDA,D.T. Army, Dept. of, Corps of Engineers. August 1994. 
41 pp. 9409200303.80954:236. 

See NUREG/CR-6190,VOl abstract. 

NUREG/CR-6203 VALIDATION STUDIES FOR ASSESSING UN- 
SATURATED FLOW AND TRANSPORT THROUGH FRAC- 
TURED ROCK. BASSElT,R.L.; NEUMAN,S.P.; 
RASMUSSEN,T.C.; et al. Arizona, Univ. of, Tucson, AZ. August 
1994.219~~.  9409090105.80816:111. 

The objectives of this contract are to examine hypotheses 
and conceptual models concerning unsaturated flow and trans- 
port through heterogeneous fractured rock and to design and 
execute confirmatory field and laboratory experiments to test 
these hypotheses and conceptual models. Important new infor- 
mation is presented such as the application and evaluation of 
procedures for estimating hydraulic, pneumatic, and solute 
transport coefficients for a range of thermal regimes. A field 
heater experiment was designed that focused on identifying the 
suitability of existing monitoring equipment to obtain required 
data. A reliable method was developed for conducting and inter- 
preting tests for air permeability using a straddle-packer ar- 
rangement. Detailed studies of fracture flow from Queen Creek 
into the Magma Copper Company ore haulage tunnel have 
been initiated. These studies will provide data on travel time for 
transport of water and solute in unsaturated tuff. The collection 
of rainfall, runoff, and infiltration data at two small watersheds at 
the Apache Leap Tuff Site enabled us to evaluate the quantity 
and rate of water infiltrating into the subsurface via either frac- 
tures or matrix. Characterization methods for hydraulic param- 
eters relevant to high-level waste transport, including fracture 
apertures, transmissivity, matrix porosity, and fracture wetting 
front propagation velocities, were developed. 

ATION EXPOSURE TO VESSEL SUPPORT STRUCTURES IN 
THE TROJAN REACTOR. ASGARI,M.; WILLIAMS,M.L. Louisi- 
ana State Univ., Baton Rouge, LA. KAM,F.B.K.; et al. Oak Ridge 
National Laboratory. July 1994. 74pp. 941 2020031. ORNL/TM- 
12693. 81941:OOl. 

Comparisons of transport calculations of the dosimeter activi- 
ties with the experimental measurements shows that the values 
obtained with ENDFIB-VI cross-section data overestimate the 
measured results for high-energy-threshold reactions in the 
cavity by up to 41% and thermal reactions by up to a factor of 
3.0. The transport calculations performed with the original 
SAILOR cross-section library (based on ENDFIB-IV data) over- 
estimate measured threshold reactions by only 15% and the 
thermal reactions by about a factor of 2.50. These results are 
inconsistent with those obtained in earlier studies that com- 
pared transport calculations done with SAILOR vs ENDFIB-VI, 
which indicate that SAILOR tends to underestimate cavity activi- 
ties for threshold reactions, while the ENDF/B-VI values usually 
agree better with experimental results. One factor that probably 
contributes to the rather large discrepancy between the comput- 
ed and measured activities is the core power distribution used 
in the calculations. Because of unavailability of plant-specific 
data, a generic power distribution provided by Westinghouse 
was used. Since the calculated cavity flux levels appear to be 
over-estimated, the results estimated for the exposure to the 
support structure should be conservative. 

NUREG/CRb206. TRANSPORT CALCULATIONS OF RADI- 

NUREG/CRb208 AN EMPIRICAL INVESTIGATION OF OPERA- 
TOR PERFORMANCE IN COGNITIVELY DEMANDING SIMU- 
LATED EMERGENCIES. ROTH,E.M.; MUMAW,R.J. Westing- 
house Electric Corp. LEW1S.P.M. Human Factors Branch. July 
1994. 143pp. 9407250208.80328:005. 

This report documents the results of an empirical study of nu- 
clear power plant operator performance in cognitively demand- 
ing simulated emergencies. During emergencies operators 
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follow highly prescriptive written procedures. The objectives of 
the study were to understand and document what role higher- 
level cognitive activities such as diagnosis, or more generally 
'situation assessment', play in guiding operator performance, 
given that operators utilize procedures in responding to the 
events. The study examined crew performance in variants of 
two emergencies: (1) an Interfacing System Loss of Coolant Ac- 
cident and (2) a Loss of Heat Sink scenario. Data on operator 
performance were collected using training simulators at two 
plant sites. Up to 11 crews from each plant participated in each 
of two simulated emergencies for a total of 38 cases. Crew per- 
formance was videotaped and partial transcripts were produced 
and analyzed. The results revealed a number of instances 
where higher-level cognitive activities such as situation assess- 
ment and response planning enabled crews to handle aspects 
of the situation that were not fully addressed by the procedures. 
This report documents these cases and discusses their implica- 
tions for the development and evaluation of training and control 
room aids, as well as for human reliability analyses. 

NUREGKR-6212 VALUE OF PUBLIC HEALTH AND SAFETY 
ACTIONS AND RADIATION DOSE AVOIDED. BAUM,J.W. 
Brookhaven National Laboratory. May 1994. 54pp. 9407260025. 

The values judged best to reflect the willingness of society to 
pay for the avoidance or reduction of risk were deduced from 
studies of costs of health care, transportation safety, consumer 
product safety, government agency actions, wage-risk compen- 
sation, consumer behavior (market) studies, and willingness-to- 
pay surveys. The results ranged from $1,400,000 to $2,700,000 
per life saved. Applying the mean of these values ($2,100,000) 
and the latest risk per unit dose coefficients used by the ICRP 
(1991). which take into account risks to the general public, in- 
cluding genetic effects and non-fatal cancers, yields a value of 
dose avoided of $750 to $1,500 per person-cSv for public expo- 
sures. The lower value applies if adjustments are made for 
years of life lost per fatality. A nominal value of $1,000 per 
person-cSv seems appropriate in light of the many uncertainties 
involved in deducing these values. These values are consistent 
with values recommended by several European countries for in- 
dividual doses in the region of 1 mSv/y (100 mremly). Below 
this dose rate, most countries have values a factor of 7 to 10 
lower, based on the assumption that society is less concerned 
with fatality risks below about 10(-4)/y. 

BNL-NUREG-52413. 803421241. 

NUREG/CR-6213: HIGH-TEMPERATURE HYDROGEN-AIR- 
STEAM DETONATION EXPERIMENTS IN THE BNL SMALL- 
SCALE DEVELOPMENT APPARATUS. CICCARELL1,G.; 
G1NSBURG.T.; BOCCI0,J.; et al. Brookhaven National Labora- 

8101 1:OOl. 
The Small-Scale Development Apparatus (SSDA) was con- 

structed to provide a preliminary set of experimental data to 
characterize the effect of temperature on the ability of hydro- 
gen-air-steam mixtures to undergo detonations and, equally im- 
portant, to support design of the larger scale High-Temperature 
Combustion Facility (H'TCF) by providing a test bed for solution 
of a number of high-temperature design and operational prob- 
lems. The SSDA, the central element of which is a 10-cm inside 
diameter, 6.1-m long tubular test vessel designed to permit det- 
onation' experiments at temperatures up to 700K, was employed 
to study self-sustained detonations in gaseous mixtures of hy- 
drogen, air, and steam at temperatures between 300K and 
650K at a fixed initial pressure of 0.1 MPa. Detonation cell size 
measurements provide clear evidence that the effect of hydro- 
gen-air gas mixture temperature, in the range 300K-650K, is to 
decrease cell size and, hence to increase the sensitivity of the 
mixture to undergo detonations. The effect of steam content, at 
any given temperature, is to increase the cell size and, thereby, 
to decrease the sensitivity of stoichiometric hydrogen-air mix- 
tures. The hydrogen-air detonability limits for the 1 0-cm inside 
diameter SSDA test vessel, based upon the onset of single- 

tory. August 1994. 99pp. 9409230300. BNL-NUREG-52414. 

head spin, decreased from 15 percent hydrogen at 300K down 
to between 9 and 10 percent hydrogen at 650K. 

AIR INGRESSION DURING SEVERE REACTOR ACCIDENTS. 
POWERS,D.A.; KMETYK,L.N.; SCHMIDT,R.C. Sandia National 
Laboratories. September 1994. 84pp. 9409270204. SAND94- 
0731. 81 046:023. 

Severe reactor accident scenarios involving air ingression into 
the reactor coolant system are described. Evidence from 
modern reactor accident analyses and from the accident at 
Three Mile Island shows residual fuel will be present in the core 
region when air ingression is possible. This residual fuel can 
interact with the air. Exploratory calculations with the MELCOR 
code of station blackout accidents during shutdown conditions 
and during operations are used to examine clad oxidation by air 
and ruthenium release from fuel in air. Extensive ruthenium re- 
lease is predicted when air ingression rates exceed about 10 
moles/s. Past studies of air interactions with irradiated reactor 
fuel are reviewed. Effects air ingression may have on fission 
product release, transport, deposition, and revaporization are 
discussed. Perhaps the most important effects of air ingression 
are expected to be enhanced release of ruthenium from the fuel 
and the formation of copious amounts of aerosol from uranium 
oxide vapors. Revaporization of iodine and tellurium retained in 
the reactor coolant system might be expected. 

TENTIAL FOR BWR ECCS STRAINER BLOCKAGE DUE TO 
LOCA GENERATED DEBRIS.Draft For Comment. ZIGLER,G.; 
BEATY,R.; BRIDEAU,J.; et al. Science & Engineering Associ- 
ates, Inc. August 1994. 238pp. 940831 0226. SEA93-554-06-A1. 
80719:OOl. 

This report documents a plant-specific study for a BWR 4 
with Mark I containment, that evaluated LOCA-generated debris 
phenomena and the potential for losing recirculation cooling ca- 
pability due to ECCS pump suction strainer clogging and loss of 
net positive suction head (NPSH) margin. The major elements 
of the study were: (1) acquisition of data from a reference BWR; 
(2) analysis of weld failure frequencies to estimate the LOCA 
frequency; (3) development of BWR debris generation and 
debris transport models; (4) modeling debris transport in the 
suppression pool; (5) estimation of strainer blockage frequency 
and loss of NPSH margin; and (6) estimation of core damage 
frequency attributable to a loss of ECCS following a large 
LOCA. A point estimate overall DEGB pipe break frequency (per 
Rx-year) of 1.6E-04 was calculated with a corresponding overall 
DCCS loss of NPSH frequency (per Rx-year) of 1.5E-04. The 
point estimate of core damage frequency (per Rx-year) due to 
blockage-related accident sequences for the reference plant 
ranged from 4.2E-06 to 2.5E-05. The results of this study show 
that severe strainer blockage and loss of NPSH can occur 
within the first 30 minutes of the LOCA if particulates are 
present in addition to the LOCA-generated debris. This study il- 
lustrates the competing effects of debris settling versus turbu- 
lence effects, which can take place in the suppression pool. 

INERTIAL STRESSESSubtask 1.1 Final Report. SCOTT,P.M.; 
WILS0N.M.; OLSON,R.J.; et al. Battelle Memorial Institute, Co- 
lumbus Laboratories. August 1994. 195pp. 9409260057. BMI- 
2177. 81043:OOl. 

This report presents the results of the pipe fracture experi- 
ments, analyses, and material characterization efforts performed 
within Subtask 1.1 of the IPIRG Program. The objective of Sub- 
task 1.1 was to experimentally verify the analysis methodologies 
for circumferentially cracked pipe subjected primarily to inertial 
stresses. Eight cracked-pipe experiments were conducted on 6- 
inch nominal diameter TP304 and A1 06B pipe. The experimen- 
tal procedure was developed using nonlinear time- history finite 
element analyses which included the nonlinear behavior due to 
the crack. The model did an excellent job of predicting the dis- 

NUREG/CR-6218 A REVIEW OF THE TECHNICAL ISSUES OF 

NUREG/CR-6224 DRF F C  PARAMETRIC STUDY OF THE PO- 

NUREGXR-6233 VO1: STABILITY OF CRACKED PIPE UNDER 
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placements, forces, and times to maximum moment. The com- 
parison of the experimental loads to the predicted loads by the 
Net-Section-Collapse (NSC), Dimensionless Plastic-Zone Pa- 
rameter, J-estimation schemes, R6, and ASME Section XI in- 
Service flaw assessment criteria tended to underpredict the 
measured bending moments except for the NSC analysis of the 
A1068 pipe. The effects of flaw geometry and loading history 
on toughness were evaluated by calculating the toughness from 
the pipe tests and comparing these results to C(T) values. 
These effects were found to be variable. The surface-crack ge- 
ometry tended to increase the toughness (relative to C(T) re- 
sults), whereas a negative load-ratio significantly decreased the 
TP304 stainless steel surface-cracked pipe apparent toughness. 
The inertial experiments tended to achieve complete failure 
within a few cycles after reaching maximum load in these rela- 
tively small diameter pipe experiments. Hence, a load-controlled 
fracture mechanics analysis may be more appropriate than a 
displacement-controlled analysis for these tests. 

NUREG/CR-6234 VALIDATION OF ANALYSIS METHODS FOR 
ASSESSING FLAWED PIPING SUBJECTED TO DYNAMIC 
LOADING. OLSON,R.J.; WOLTERMAN,R.L.; WILKOWSK1,G.M.; 
et al. Battelle Memorial Institute, Columbus Laboratories. August 

Argonne National Laboratory and Battelle have jointly con- 
ducted a research program for the USNRC to evaluate the abili- 
ty of current engineering analysis methods and one state-of-the- 
art analysis method to predict the behavior of circumferentially 
surface-cracked pipe system water-hammer experiments. The 
experimental data used in the evaluation were from the HDR 
Test Group E31 series conducted by the Kernforschungszen- 
trum Karlsruhe (KfK) in Germany. The incentive for this evalua- 
tion was that simplified engineering methods, as well as newer 
“state-of-the-art” fracture analysis methods, have been typically 
validated only with static experimental data. Hence these dy- 
namic experiments were of high interest. High-rate dynamic 
loading can be classified as either repeating, e.g., seismic, or 
nonrepeating, e.g.. water hammer. Development of experimental 
data and validation of cracked pipe analyses under seismic 
loading (repeating dynamic loads) are being pursued separately 
within the NRC‘s International Piping Integrity Research Group 
(IPIRG) program. This report described developmental and vali- 
dation efforts to predict crack stability under water-hammer 
loading, as well as comparisons using currently used analysis 
procedures. Current fracture analysis methods use the elastic 
stress analysis loads decoupled from the fracture mechanics 
analysis, while state-of-the-art methods employ nonlinear 
cracked-pipe time-history finite element analyses. The results 
showed that the current decoupled methods were conservative 
in their predictions, whereas the cracked pipe finite element 
analyses were more accurate, yet slightly conservative. The 
nonlinear time-history cracked-pipe finite element analyses con- 
ducted in this program were also attractive in that they were 
done on a small Apollo DN5500 workstation, whereas other 
cracked-pipe dynamic analyses conducted in Europe on the 
same experiments required the use of a CRAY2 supercomputer, 
and were less accurate. 

SAFETY PROGRAMSummary Report. MALCHER,L.; 
SCHRAMMEL,D.; STEINHILBER,H.; et al. Germany, Federal 
Republic of. August 1994. 95pp. 9409060242. ANL-94/20. 
80785:249. 

The primary objective of the seismic investigations, performed 
at the HDR facility in KahVMain, FRG was to validate calcula- 
tional methods for the seismic evaluation of nuclear-reactor sys- 
tems, using experimental data from an actual nuclear plant. 
Using eccentric mass shaker excitation the HDR soiVstructure 
system was tested to incipient failure, exhibiting highly nonlinear 
response and demonstrating that structures not seismically de- 
signed can sustain loads equivalent to a design basis earth- 
quake (DEE). Load transmission from the structure to piping/ 
equipment indicated significant response amplifications and 

1994. 68pp. 9409060227. ANL-94/22. 80785:028. 

NUREGXR-6236: SEISMIC INVESTIGATIONS OF THE HDR 

shifts to higher frequencies, while the response of tankslves- 
sels depended mainly on their support conditions. The evalua- 
tion of various piping support configurations demonstrated that 
proper system design (for a given spectrum) rather than number 
of supports or system stiffness is important to limiting pipe 
stresses. Piping at loads exceeding the DBE eightfold still had 
significant margins and failure is improbable in spite of multiple 
support failures. The mean value for pipe damping, even under 
extreme loads, was found to be about 4%. Comparison of linear 
and nonlinear computational results with piping response meas- 
urements showed that predictions have a wide scatter and do 
not necessarily yield conservative responses underpredicting, in 
particular, peak support forces. For the soiVstructure system 
the quality of the predictions did not depend so much on the 
complexity of the modeling, but rather on whether the model 
captured the salient features and nonlinearities of the system. 

NUREG/CR-6237: STATISTICAL ANALYSIS OF FATIGUE 
STRAIN-LIFE DATA FOR CARBON AND LOW-ALLOY STEELS. 
KEISLER,J.; CHOPRA,O.K.; SHACK,W.J. Argonne National Lab- 
oratory. August 1994. 52pp. 9409260059. ANL-94/21. 
81043:196. 

The existing fatigue strain vs.life (S-N) data, foreign and do- 
mestic, for carbon and low-alloy steels used in the construction 
of nuclear power plant components have been compiled and 
categorized according to material, loading, and environmental 
conditions. A statistical model has been developed for estimat- 
ing the effects of the various test conditions on fatigue life. The 
results of a rigorous statistical analysis have been used to esti- 
mate the probability of initiating a fatigue crack. Data in the liter- 
ature were reviewed to evaluate the effects of size, geometry, 
and surface finish of a component on its fatigue life. The fatigue 
S-N curves for components have been determined by applying 
design margins for size, geometry, and surface finish to crack 
initiation curves estimated from the model. The significance of 
the effect of environment on the current Code design curve and 
on the proposed interim design curves for carbon and low-alloy 
steels presented in NUREG/CR-5999 is discussed. 

NUREGKR-6250 SUMMARY OF COMMENTS RECEIVED ON 
STAFF DRAFT PROPOSED RULE ON RADIOLOGICAL CRITE- 
RIA FOR DECOMMISSIONING. CAPLIN,J.; PAGE,G.; SMITH,D.; 
et al. Advanced Systems Technology, Inc. August 1994. 123pp. 
9409060247. 80786:OOl. 

The Nuclear Regulatory Commission (NRC) is conducting an 
enhanced participatory rulemaking to establish radiological crite- 
ria for the decommissioning of NRC-licensed facilities. The NRC 
obtained comments on the scope, issues, and approaches 
through a series of workshops (57 FR 58727), Generic Environ- 
mental Impact Statement (GEIS) scoping meetings (58 FR 
33570), a dedicated electronic bulletin board system (58 FR 
37760), and written submissions. A summary of workshop and 
scope-meeting comments was published as NUREG/CR-6156. 
On February 2, 1994, the Commission published in the Federal 
Register (59 FR 4868) a notice that the NRC staff had prepared 
a “staff draft” proposed rule on radiological criteria for decom- 
missioning. Copies of the staff draft were distributed to the 
Agreement States, participants in the earlier meetings, and 
other interested parties for comment. This report summarizes 
the comments identified from the 96 docketed letters received 
on the staff draft. No analysis or response is included in this 
report. The comments reflect a broad spectrum of viewpoints. 
Two subjects on which the commenters were in general agree- 
ment were (1) that the enhanced participatory rulemaking 
should proceed, and (2) that the forthcoming GEIS and guid- 
ance documents are needed for better understanding of the 
draft rule. 

NUREGKR-6252 LESSONS LEARNED FROM THE THREE 
MILE ISLAND-UNIT 2 ADVISORY PANEL. LACH,D.; 
BOLTON,P.; DURBIN,N.; et al. Battelle Seattle Research 
Center. August 1994 .53~~ .  9409060253. PNL-9871.80786124. 
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In response to public concern about the cleanup of the Three 
Mile Island, Unit 2 (TMI-2) facility after an accident on March 
28, 1979 involving a loss of reactor coolant and subsequent 
damage to the reactor fuel, twelve citizens were asked to serve 
on an independent Advisory Panel to consult with the Nuclear 
Regulatory Commission (NRC) on the decontamination and 
cleanup of the facility. The panel met 78 times over a period of 
thirteen years, holding public meetings in the vicinity of TMI-2 
and meeting regularly with NRC Commissioners in Washington, 
D.C. This report describes the results of a project designed to 
identify and describe the lessons learned from the Advisory 
Panel and place those lessons in the context of what we gener- 
ally know about citizen advisory groups. A summary of the em- 
pirical literature on citizen advisory panels is followed by a brief 
history of the TMI-2 Advisory Panel. The body of the report con- 
tains the analysis of the lessons learned, preliminary conclu- 
sions about the effectiveness of the Panel, and implications for 
the NRC in the use of advisory panels. Data for the report in- 
clude meeting transcripts and interviews with past and present 
Panel participants. 

MIC NETWORK. CHIU,S-C.C.; JOHNSTON,A.; CHIU,J-M. Mem- 
phis State Univ., Memphis, TN. August 1994. 81pp. 
9409230288.81 01 0:035. 

Memphis State University has monitored the seismicity of the 
southern Appalachian area since late 1979 by means of the 
Southern Appalachian Regional Seismic Network (SARSN), 
which has provided good spatial coverage for earthquake loca- 
tion. Activity is more heavily concentrated in the Valley and 
Ridge province (VR) of eastern Tennessee than in the Blue 
Ridge (BR) or Piedmont (P). The majority of these events lie be- 
tween the New York-Alabama and the Clingman/Ocoee linea- 
ments, magnetic anomalies of deep-seated basement struc- 
tures. Thus, SARSN has been able to define the first order 
characteristics of the Southern Appalachian seismic zone. The 
focal depths of the earthquakes are concentrated between 8 
and 16 km, principally beneath the Appalachian overthrust. In 
cross-section the average seismicity is shallower beneath the 
BR and P provinces than the VR and North American craton. 
Results of focal mechanism studies for events that occurred be- 
tween October 7986 and December 1991, indicate that the 
basement of the VR province is under horizontal, NE- SW com- 
pressive stress. Right-lateral strike-slip faulting on nearly N-S 
faults is preferred as it agrees with the trend of the regional 
magnetic anomaly pattern. 

MIC MONITORING SYSTEM. GHALIB,H.A.; LE0NARD.S.K.; 
KRAFT,G.D. ENSCO, Inc. September 1994. 125pp. 

NUREG/CR-6254 SOUTHERN APPALACHIAN REGIONAL SEIS- 

NUREG/CR-6255 DESIGN OF AN OPEN ARCHITECTURE SEIS- 

941006031 5. DCS-94-024. 81223~235. 

This document presents a top level design of an Open Archi- 
tecture Seismic Monitoring (OASM) system intended to auto- 
matically monitor local and regional seismic activities. The 
system is designed to process single and three component data 
similar to those recorded by the U.S. National Seismic Network 
and local stations operated by academic and research institu- 
tions. The main components of the system are time series proc- 
essing, event formation, event classification, and hazard as- 
sessment. These fully independent modules are complemented 
by operational and research databases. Signal detection, onset 
time estimation and signal characterization are functions of the 
time series module. Signal association and event location are 
performed in the event formation module. The seismic source is 
characterized in the event classification module. The seismic 
hazard assessment module estimates basic parameters for use 
in seismic risk analysis. The operational database acts as the 
central facility through which access to the seismic data and 
communication between the system’s modules are accom- 
plished. The function of the research database is to provide a 
seismic bulletin and segmented waveforms for events. 

ITORING TECHNIQUE TO IN SITU EVALUATION OF FATIQUE 
DAMAGE IN FERROUS COMPONENTS. JILES,D.C.; 
BINER,S.B.; GOVINDARAJU,M.; et al. Iowa State Univ., Ames, 
IA. June 1994.41 pp. 9407250286.80328:195. 

The work undertaken in this project consisted of research into 
the use of magnetic inspection methods for the estimation of fa- 
tigue life of nuclear pressure vessel steel. The rationale for this 
work was that the mechanical and magnetic properties of ferro- 
magnetic materials are closely interrelated, and therefore the 
measurements of the magnetic properties could be used to 
monitor the evolution of fatigue damage in these specimens as 
they were subjected to cyclic loading. The results of the work 
have shown that it is possible to monitor the fatigue damage 
nondestructively by magnetic techniques. For example, in load- 
controlled high-cycle fatigue tests, it has been found that the 
plastic strain and coercivity accumulate logarithmically during 
the fatigue process. Thus a quantitative relationship between 
coercivity and the number of fatigue cycles could be established 
based on two empirical coefficients, which can be determined 
from the test conditions and material properties. Also it was 
found that prediction of the onset of fatigue failure in steels was 
possible under certain conditions. In strain-controlled low cycle 
fatigue, critical changes in Barkhausen emissions, coercivity and 
hysteresis loss occurred in the last ten to twenty percent of fa- 
tigue life. 

NUREG/GR-0013 APPLICATIONS OF A NEW MAGNETIC MON- 
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REACTOR DESIGN.Docket No. 52-001 .(General Electric Nuclear 
Ener y) 

NUREZ-1503 V02: FINAL SAFETY EVALUATION REPORT RELATED 
TO THE CERTIFICATION OF THE ADVANCED BOILING WATER 
REACTOR DESIGN.Appendices. Docket No. 52-001 .(General Elec- 
tric Nuclear Ener y) 

921 004) 

REVIEW MODEL. 

DIVISION OF REAC~OR CONTROLS & HUMAN FACTORS (POST 

NUREG-071 1: HUMAN FACTORS ENGINEERING PROGRAM 

NUREG-1478: NON-POWER REACTOR OPERATOR LICENSING EX- 
AMINER STANDARDS. 

PROBABILISTIC SAFETY ASSESSMENT BRANCH 
NUREG/CR-6093: AN ANALYSIS OF OPERATIONAL EXPERIENCE 

DURING LOW POWER AND SHUTDOWN AND A PLAN FOR AD- 
DRESSING HUMAN RELIABILITY ASSESSMENT ISSUES. 

REACTOR SYSTEMS BRANCH 
NUREG/CR-3950 VOQ FUEL PERFORMANCE REPORT FOR 1991. 



NRC Originating Organization Index (international Agreements) 

This index lists those NRC organizations that have published international agreement re- 
ports. The index is arranged alphabetically by major NRC organizations (e.g., program Of- 
fices) and then by subsections of these (e.g., divisions, branches) where appropriate. Each 
entry is followed by a NUREG number and title of the report(s). If further information is 
needed, refer to the main citation by NUREG number. 

There were no NUREG/IA reports published during this quarter. 
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ED0 - OFFICE OF NUCLEAR REGULATORY RESEARCH (POST 820405) 

NUREG/CR-4219 VI0 N1: HEAVY SECTION STEEL TECHNOLOGY 
DIVISION OF ENGINEERING (POST 870413) 

PROGRAM.Semiannua1 Progress Report For October 1992 - March 
1993 

NUREG/CR-4513 R01: ESTIMATION OF FRACTURE TOUGHNESS 
OF CAST STAINLESS STEELS DURING THERMAL AGING IN LWR 
SYSTEMS. 

NUREG/CR-5128 R01: EVALUATION AND REFINEMENT OF LEAK- 
RATE ESTIMATION MODELS. 

NUREG/CR-5591 V02 N1: HEAVY-SECTION STEEL IRRADIATION 
PROGRAMSemiannual Progress Report For October 1990 - March 
1 991 

NUi'iG/CR-5861: CRACK-SPEED RELATIONS INFERRED FROM 
LARGE SINGLE-EDGE-NOTCHED SPECIMENS OF A 533 B STEEL. 

NUREG/CR-6121: COMPONENT EVALUATION FOR INTERSYSTEM 
LOSS-OF-COOLANT ACCIDENTS IN ADVANCED LIGHT WATER 
REACTORS. 

NUREGlCR-6151: FEASIBILITY OF DEVELOPING RISK-BASED 
RANKINGS OF PRESSURE BOUNDARY SYSTEMS FOR INSERV- 
ICE INSPECTION. 

CLEAVAGE FRACTURE TOUGHNESS IN THE TRANSITION 
REGION. 

ODS TO ESTABLISH INSERVICE INSPECTION PRIORITIES FOR 
NUCLEAR COMPONENTS AT SURRY UNIT 1 NUCLEAR POWER 
STATION. 

GATION PROJECT METALLURGICAL EXAMINATIONS. 

POSURE TO VESSEL SUPPORT STRUCTURES IN THE TROJAN 

NUREG/CR-6162: EFFECTS OF PRIOR DUCTILE TEARING ON 

NUREG/CR-6181: A PILOT APPLICATION OF RISK-BASED METH- 

NUREG/CR-6183: PEER REVIEW OF THE TMI-2 VESSEL INVESTI- 

NUREG/CR-6206: TRANSPORT CALCULATIONS OF RADIATION EX- 

REACTOR. 

TIAL STRESSES.Subtask 1 .I Final Report. 
NUREGICR-6233 VOl: STABILITY OF CRACKED PIPE UNDER INER- 

NUREG/CR-6234: VALIDATION OF ANALYSIS METHODS FOR AS- 
SESSING FLAWED PIPING SUBJECTED To DYNAMM= LOADING. 

NUREG/CR-6236 SEISMIC INVESTIGATIONS OF THE HDR SAFETY 

NUREGICR-6254: SOUTHERN APPALACHIAN REGIONAL SEISMIC 

NUREG/CR-6255: DESIGN OF AN OPEN ARCHITECTURE SEISMIC 

PROGRAM.Summary Report. 

NETWORK. 

MONITORING SYSTEM. 
DIVISION OF REGULATORY APPLICATIONS (POST 870413) 

NUREG/CR-5344 R01: REPLACEMENT ENERGY COST ANALYSIS 

NUREG/CR-5965: MODELING FIELD SCALE UNSATURATED FLOW 

NUREG/CR-6120: CONTROLLED FIELD STUDY FOR VALIDATION 

NUREG/CR-6178: LABORATORY CHARACTERIZATION OF ROCK 

NUREG/CR-6203: VALIDATION STUDIES FOR ASSESSING UN- 

PACKAGE (RECAP): USER'S GUIDE. 

ANDTRANSPORTPROCESSES. 

OF VADOSE ZONE TRANSPORT MODELS. 

JOINTS. 

SATURATED FLOW AND TRANSPORT THROUGH FRACTURED 
ROCK. 

NUREG/CR-6212: VALUE OF PUBLIC HEALTH AND SAFETY AC- 
TIONS AND RADIATION DOSE AVOIDED. 

NUREG/CR-6250 SUMMARY OF COMMENTS RECEIVED ON STAFF 
DRAFT PROPOSED RULE ON RADIOLOGICAL CRITERIA FOR DE- 
COMMISSIONING. 

DIVISION OF SAFETY ISSUE RESOLUTION (POST 880717) 
NUREG/CR-5726: REVIEW OF THE DIABLO CANYON PROBABILIS- 

TIC RISK ASSESSMENT. 
NUREG/CR-6093: AN ANALYSIS OF OPERATIONAL EXPERIENCE 

DURING LOW POWER AND SHUTDOWN AND A PLAN FOR AD- 

NUREG/CR-6116 VO1: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

DRESSING HUMAN RELIABILITY ASSESSMENT ISSUES. 

VERSION 5.0.Technical Reference Manual. 

NUREG/CR-6116 V02: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.O.lntegrated Reliability And Risk Analysis System 
(IRRAS) Reference Manual. 

NUREG/CR-6116 V03: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.0.lntearated Reliabilitv And Risk Analvsis Svstem 
(IRRAS) Tutorial Minual. 

NUREG/CR-6116 V04: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.O.Systems Analysis And Risk Assessment (SARA) Refer- 
ence Manual. 

VERSION 5.0.Systems Analysis And Risk Assessment (SARA) Tuto- 
rial Manual. 

NUREG/CRBI 16 V07 SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.0.Fault Tree, Event Tree, And Piping & Instrumentation 

NUREG/CR-6116 V05: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

Diagram (FEP) Editors Reference Manual. 
NUREG/CR-6116 VO8: SYSTEMS ANALYSIS PROGRAMS FOR 

HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.O.Models And Results Database (MAR-D) Reference 
Manual. 

NUREG/CR-6143 V02PlA EVALUATION OF POTENTIAL SEVERE 

ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage Fre- 
quency From Internal Events For Plant Operational State 5 During A 
Refueling 0utage.Sections 1-9. 

NUREG/CR-6143 V02P1 B: EVALUATION OF POTENTIAL SEVERE 

ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage Fre- 
quency From Internal Events For Plant Operational State 5 During A 
Refueling 0utage.Section IO. 

NUREG/CR-6143 VO2PlC EVALUATION OF POTENTIAL SEVERE 

ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage Fre- 
quency From Internal Events For Plant Operational State 5 During A 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

Refueling 0utage.Main Report. 
NUREG/CR-6143 V02PT2 EVALUATION OF POTENTIAL SEVERE 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage Fre- 
quency From Internal Events For Plant Operational State 5 During 
defueiing 0utage.lnternal .... 

NUREG/CR-6143 V02PT3: EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT GRAND GULF,UNIT 1.Analysis Of Core Damage Fre- 
auencv From Internal Events For Plant Ooerational State 5 Durina A 
defueiing 0utage.lnternal .... 

NUREGICR-6143 V02PT4: EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT GRAND GULFJJNIT 1.Analysis Of Core Damage Fre- 
quency From Internal Events For Plant Operational State 5 During A 
Refueling 0utage.lnternal .... 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
Outage. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1 .Analysis Of Core Damage Frequency From In- 
ternallv Induced Floodina Events For Plant Operational State 5 

NUREG/CR-6143 V03 EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CR-6143 V04: EVALUATION OF POTENTIAL SEVERE ACCI- 

During a Refueling ..... - 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 

NUREG/CR8143 VO5: EVALUATION OF POTENTIAL SEVERE ACCI- 
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GRAND GULF, UNIT 1.Analysis Of Core Damage Freauencv From 
Seismic Events Durin Mid Loop 0perations.Main-Repoi. . 

NUREG/CR-6144 V0281A: -EVALUATION OF POTENTIAL SEVERE 

ATIONS AT SURRY,UNIT 1.Analvsis Of Core Damaae Freauencv 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

From Internal Events During Mid-Loop OperationLMain Repoi 
(Cha ters 1 6) 

NURE&CR-6144 V02P1 B: EVALUATION OF POTENTIAL SEVERE 

ATIONS AT SURRY,UNIT 1 .Analysis Of Core Damage Frequency 
From Internal Events During Mid-Loop 0perations.Main Report 
(Cha ters 7 12) 

NURE&CR-&44V02P2: EVALUATION OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS 
AT SURRY,UNIT 1 .Analysis Of Core Damaae Freauencv From Inter- 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

nal Events Durin Mid Loop 0perations.Appkdices A-D: 
NUREG/CR-6144 t02P3A: EVALUATION OF POTENTIAL SEVERE 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT SURRY,UNIT 1.Analvsis Of Core Damaae Freauencv 
From Internal Events During Mib-Loop 0perations.ippendibes E 
(Sections E.l -E.81. 

NUREG/CR-6144 V02P3B: EVALUATION OF POTENTIAL SEVERE 
ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
ATIONS AT SURRY,UNIT 1 .Analysis Of Core Damage Frequency 
From Internal Events During Mid-Loop 0perations.Appendices E 
(Sections E.9-E.16). 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS 
AT SURRY,UNIT 1.Analysis Of Core Damage Frequency From lnter- 
nal Events During Mid-Loop 0perations.Appendices F-H. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS 
AT SURRY,UNIT 1.Arialysis Of Core Damage Frequency From Inter- 
nal Events During Mid-Loop 0perations.Appendices I. 

NUREG/CR-6144 V03 PI: EVALUATION OF POTENTIAL SEVERE 

ATIONS AT SURRY,UNIT 1 .Analysis Of Core Damage Frequency 
From Internal Fires During Mid-Loop 0perations.Main Report. 

NUREGICR-6144 V03 P2: EVALUATION OF POTENTIAL SEVERE 

ATIONS AT SURRY,UNIT 1 .Analysis Of Core Damage Frequency 

NUREG/CR-6144 V02P4: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 V02P5: EVALUATION OF POTENTIAL SEVERE AC- 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 

ACCIDENTS DURING LOW POWER AND SHUTDOWN OPER- 
. .  

From Internal Fires During Mid-Loop 0perations.Appendices. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Floods During Mid-Loop Operations. 

NUREGICR-6144 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY, UNIT 1.Analysis Of Core Damage Frequency From Seismic 

NUREG/CR-6144 V04: EVALUATION OF POTENTIAL SEVERE ACCI- 

Events During Mid-Loop 0perations.Mainkeport. 

ERATED DEBRSDrafl For Comment. 

NUREGICR-6224 DRF F C  PARAMETRIC STUDY OF THE POTEN- 
TIAL FOR BWR ECCS STRAINER BLOCKAGE DUE TO LOCA GEN- 

NUREG/CR-6237: STATISTICAL ANALYSIS OF FATIGUE STRAIN- 
LIFE DATA FOR CARBON AND LOW-ALLOY STEELS. 

DIVISION OF SYSTEMS RESEARCH (POST 880717) 
NUREGICR-4639 V5R4P2 NUCLEAR COMPUTERIZED LfBRARY 

FOR ASSESSING REACTOR RELIABILITY (NUCLARR).Volume 5: 
Data ManuaLPart 2: Human Error Probability (HEP) Data. 

FOR ASSESSING REACTOR RELIABILITY (NUCLARR).Volume 5: 
Data ManuaLPart 3: Hardware Component Failure Data. 

NUREG/CR-5535 V07: RELAPBIMOD3 CODE MANUAL.Summaries 
And Reviews Of Independent Code Assessment Reports. 

DESIGN REVIEW GUIDELINE. General Evaluation Model, Technical 
Development, And Guideline Description. 

DESIGN REVIEW GUIDELINE. Evaluation Procedures And Guide- 

NUREG/CR-4639 V5R4P3: NUCLEAR COMPUTERIZED LIBRARY 

NUREG/CR-5908 VO1: ADVANCED HUMAN-SYSTEM INTERFACE 

NUREG/CR-5908 V02 ADVANCED HUMAN-SYSTEM INTERFACE 

lines For Human Factors Engineering Reviews. 
NUREG/CR-6127: THE EFFECTS OF STRESS ON NUCLEAR 

POWER PLANT OPERATIONAL DECISION MAKING AND TRAIN- 

NUREG/CR-6152: EXPERIMENTS TO INVESTIGATE DIRECT CON- 
ING APPROACHES TO REDUCE STRESS EFFECTS. 

TAINMENT HEATING PHENOMENA WITH SCALED MODELS OF 
THE SURRY NUCLEAR POWER PLANT. 

FECTS TESTS AT 1/40 SCALE IN ZION NUCLEAR POWER PLANT 
NUREG/CR-6168: DIRECT CONTAINMENT HEATING INTEGRAL EF- 

GEOMETRY. 
NUREG/CR-6208: AN EMPIRICAL INVESTIGATION OF OPERATOR 

PERFORMANCE IN COGNITIVELY DEMANDING SIMULATED 
EMERGENCIES. 

NUREG/CR-6213: HIGH-TEMPERATURE HYDROGEN-AIR-STEAM 
DETONATION EXPERIMENTS IN THE BNL SMALL-SCALE DEVEL- 
OPMENT APPARATUS. 

INGRESSION DURING SEVERE REACTOR ACCIDENTS. 
NUREG/CR-6218: A REVIEW OF THE TECHNICAL ISSUES OF AIR 

ED0 - OFFICE OF NUCLEAR REACTOR REGULATION (POST 800428) 
PROGRAM MANAGEMENT, POLICY DEVELOPMENT & ANALYSIS 

STAFF i p n w  ~ 7 n ~ i i )  - .,.. , ,, --. " . "_ .  ., 
NUREG/CR-5973 R01: CODES AND STANDARDS AND OTHER 

GUIDANCE CITED IN REGULATORY DOCUMENTS. 
DIVISION OF OPERATING REACTOR SUPPORT (POST 921004) 

NUREGkR-6252: LESSONS LEARNED FROM THE THREE MILE 
ISLAND-UNIT 2 ADVISORY PANEL 

DIVISION OF SYSTEMS SAFETY & ANALYSIS (POST 921004) 

DIVISION OF RADIATION SAFETY 8 SAFEGUARDS [POST 9210041 
NUREG/CR-3950 VO9: FUEL PERFORMANCE REPORT FOR 1991. 

NUREGICR-5758 V04 FITNESS FOR DUTY IN THE NUCLEAR 
POWER INDUSTRY.Annua1 Summary Of Program Performance Re- 

NUREG/CR-6190 VO1: PROTECTION AGAINST MALEVOLENT USE 
OF VEHICLES AT NUCLEAR POWER PLANTS.Vehicle Barrier 
System Siting Guidance For Blast Protection. 

NUREGICR-6190 V02: PROTECTION AGAINST MALEVOLENT USE 
OF VEHICLES AT NUCLEAR POWER PLANTS.Vehcle Barrier 

ports CY 1993. 

System Siting Guidance For Blast Protection. 
DIVISION OF ENGINEERING (POST 921004) 

NUREG/CR-6128 PIPING BENCHMARK PROBLEMS FOR THE ABB/ 
CE SYSTEM 80+ STANDARDIZED PLANT. 
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ADVANCED SYSTEMS TECHNOLOGY, INC. 
NUREG/CR-6250: SUMMARY OF COMMENTS RECEIVED ON STAFF 

DRAFT PROPOSED RULE ON RADIOLOGICAL CRITERIA FOR DE- 
COMMISSIONING. 

AEATECHNOLOGY 
NUREG/CR-6144 VOPPl A: EVALUATION OF POTENTIAL SEVERE AC- 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0 erations.Main Report Cha ters 1-6 

NUREG/CR-6144 VOPPlB: hALUATlON OF POTkNTkL SEVLRE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 7-1 2 

NUREGICR-6144 VO2P2 EVALUATION OF POTENTIAL SEVER& ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0 erati0ns.A pendices A-D. 

NUREG/CR-6144 V02P3A: !VALUATl&N OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0 erati0ns.A pendices E Sections E.l -E.8). 

NUREG/CR-6144 V02P3B: &ALUATI&N OF POTELTIAL SEVERE A C  
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY.UNIT 1 .Analysis Of Core Damaae Freauencv From Internal 
Events During Mid-Loop 0 erations.Ap endices E (Sections E.9-E.16). 

NUREG/CR-6144 V02P4: EhLUATlON 8 F  POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.A pendices F-H. 

NUREG/CR-6144 V02P5 EVALUATIOJOF POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices I. 

ARGONNE NATIONAL LABORATORY 
NUREG/CR-4513 R01: ESTIMATION OF FRACTURE TOUGHNESS OF 

CAST STAINLESS STEELS DURING THERMAL AGING IN LWR SYS- 
TEMS. 

PACKAGE (RECAP): USER'S GUIDE. 
NUREG/CR-5344 R01: REPLACEMENT ENERGY COST ANALYSIS 

NUREG/CR-6168: DIRECT CONTAINMENT HEATING INTEGRAL EF- 
FECTS TESTS AT 1/40 SCALE IN ZION NUCLEAR POWER PLANT 
GEOMETRY. 

NUREG/CR-6183: PEER REVIEW OF THE TMI-2 VESSEL INVESTIGA- 
TION PROJECT METALLURGICAL EXAMINATIONS. 

SESSING FLAWED PIPING SUBJECTED TO DYNAMIC LOADING. 
NUREG/CR-6234: VALIDATION OF ANALYSIS METHODS FOR AS- 

NUREG/CR-6236 SEISMIC INVESTIGATIONS OF THE HDR SAFETY 
PROGRAM.Summa Re ort. 

DATA FOR CARBON AND LOW-ALLOY STEELS. 
NUREGICR-6237: STxTIS?ICAL ANALYSIS OF FATIGUE STRAIN-LIFE 

ARIZONA, UNIV. OF, TUCSON, AZ 
NUREG/CR-6120: CONTROLLED FIELD STUDY FOR VALIDATION OF 

VADOSE ZONE TRANSPORT MODELS. 
NUREG/CR-6203: VALIDATION STUDIES FOR ASSESSING UNSATU- 

RATED FLOW AND TRANSPORT THROUGH FRACTURED ROCK. 

ARMY, DEPT. OF, CORPS OF ENGINEERS 
NUREG/CR-6190 VO1: PROTECTION AGAINST MALEVOLENT USE OF 

VEHICLES AT NUCLEAR POWER PLANTSVehicle Barrier System 
Sitin Guidance For Blast Protection. 

NURE&33-6190 VO2: PROTECTION AGAINST MALEVOLENT USE OF 
VEHICLES AT NUCLEAR POWER PLANTS.Vehicle Barrier System 
Siting Guidance For Blast Protection. 

BATTELLE MEMORIAL INSTITUTE, COLUMBUS LABORATORIES 
NUREG/CR-5128 ROI: EVALUATION AND REFINEMENT OF LEAK- 

NUREG/CR-6233 VOI: STABILITY OF CRACKED PIPE UNDER INER- 

NUREG/CR-6234 VALIDATION OF ANALYSIS METHODS FOR AS- 
TIAL STRESSES.Subtask 1 . I  Final Report. 

SESSING FLAWED PIPING SUBJECTED TO DYNAMIC LOADING. 

BAITELLE MEMORIAL INSTITUTE, PACIFIC NORTHWEST 
LABORATORY 

NUREG/CR-3950 VO9: FUEL PERFORMANCE REPORT FOR 1991. 
NUREG/CR-5758 V04: FITNESS FOR DUTY IN THE NUCLEAR POWER 

INDUSTRY.Annua1 Summary Of Program Performance Reports CY 
1993. 

NUREG/CR-5973 R01: CODES AND STANDARDS AND OTHER GUID- 
ANCE CITED IN REGULATORY DOCUMENTS. 

NUREG/CR-6151: FEASIBILITY OF DEVELOPING RISK-BASED RANK- 
INGS OF PRESSURE BOUNDARY SYSTEMS FOR INSERVICE IN- 
SPECTION. 

NUREG/CR-6181: A PILOT APPLICATION OF RISK-BASED METHODS 
TO ESTABLISH INSERVICE INSPECTION PRIORITIES FOR NUCLE- 
AR COMPONENTS AT SURRY UNIT 1 NUCLEAR POWER STATION. 

NUREGICR-6252: LESSONS LEARNED FROM THE THREE MILE 
ISLAND-UNIT 2 ADVISORY PANEL. 

BATTELLE SEATTLE RESEARCH CENTER 

ISLAND-UNIT 2 ADVISORY PANEL. 

BROOKHAVEN NATIONAL LABORATORY 

NUREG/CR-6252: LESSONS LEARNED FROM THE THREE MILE 

NUREG-071 1: HUMAN FACTORS ENGINEERING PROGRAM REVIEW 
MODEL. 

NUREG/CR-5726: REVIEW OF THE DIABLO CANYON PROBABILISTIC 
RISK ASSESSMENT. 

NUREG/CR-5908 VO1: ADVANCED HUMAN-SYSTEM INTERFACE 
DESIGN REVIEW GUIDELINE. General Evaluation Model, Technical 
Development, And Guideline Description. 

DESIGN REVIEW GUIDELINE. Evaluation Procedures And Guidelines 
For Human Factors Engineering Reviews. 

NUREG/CR-6093: AN ANALYSIS OF OPERATIONAL EXPERIENCE 
DURING LOW POWER AND SHUTDOWN AND A PLAN FOR AD- 
DRESSING HUMAN RELIABILITY ASSESSMENT ISSUES. 

NUREG/CR-6128 PIPING BENCHMARK PROBLEMS FOR THE ABB/ 

NUREG/CR-5908 VO2: ADVANCED HUMAN-SYSTEM INTERFACE 

CE SYSTEM 80+ STANDARDIZED PLANT. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 1-6). 

NUREG/CR-6144 V02PlB: EVALUATION OF POTENTIAL SEVERE A G  
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1.Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 7-1 2). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 

NUREG/CR6144 VO2P1 A: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 V02P2: EVALUATION OF POTENTIAL SEVERE ACCI- 

Events During Mid-Loop 0perations.Appendices A-D. 
NUREG/CR-6144 V02P3A EVALUATION OF POTENTIAL SEVERE AC- _ _  - 

CIDENTS DURINGCOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.l -E.8). 

NUREG/CR-6144 V02P3B: EVALUATION OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY.UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.9-E.16). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6144 V02P4: EVALUATION OF POTENTIAL SEVERE ACCI- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices F-H. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREGICR-6144 V02P5 EVALUATION OF POTENTIAL SEVERE ACCI- 

RATE ESTIMATION MODELS. 
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SURRY,UNIT 1 .Analysis Of Core Damage Freauencv From Internal . .  
Events During Mid-Loop Operations. Appeidices I. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREGICR-6144 V03 PI: EVALUATION OF POTENTIAL SEVERE AC- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysts Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Appendices. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 

NUREG/CR-6144 V03 P2: EVALUATION OF POTENTIAL SEVERE AC. 

NUREG/CR-6144 V04: EVALUATION OF POTENTIAL SEVERE ACCI- 

Floods During Mid-Loop Operations. 

AND RADIATION DOSE AVOIDED. 
NUREGICR-6212: VALUE OF PUBLIC HEALTH AND SAFETY ACTIONS 

NUREG/CR-6213: HIGH-TEMPERATURE HYDROGEN-AIR-STEAM 
DETONATION EXPERIMENTS IN THE BNL SMALL-SCALE DEVELOP- 
MENT APPARATUS. 

CARLOW INTERNATIONAL, INC. 
NUREG/CR-5908 V02: ADVANCED HUMAN-SYSTEM INTERFACE 

DESIGN REVIEW GUIDELINE. Evaluation Procedures And Guidelines 
For Human Factors Engineering Reviews. 

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES 
NUREG/CR-6178: LABORATORY CHARACTERIZATION OF ROCK 

JOINTS. 

EG&G IDAHO. INC. 
NUREG/CP:0137 VOI: PROCEEDINGS OF THE THIRD NRWASME 

SYMPOSIUM ON VALVE AND PUMP TESTING.Held At The Hyatt Re- 
gency Hotel, Washington,DC, July 18-21, 1994.Session 1A - Session 
“P 

N;gEG/CP-0137 VO2: PROCEEDINGS OF THE THIRD NRCIASME 
SYMPOSIUM ON VALVE AND PUMP TESTING.Held At The Hyatt Re- 
gency Hotel, Washington,DC. July 16-21, 1994.Session 3A -Session 
AR 

NUf?EG/CR-4639 V5R4P2: NUCLEAR COMPUTERIZED LIBRARY FOR 
ASSESSING REACTOR RELIABILITY (NUCLARR).Volume 5: Data 
Manual.Part 2 Human Error Probability (HEP) Data. 

ASSESSING REACTOR RELIABILITY (NUCLARR).Volume 5 Data 
NUREGICR-4639 V5R4P3: NUCLEAR COMPUTERIZED LIBRARY FOR 

ManuaLPart 3: Hardware Component Failure Data. 

Reviews Of Independenc Code Assessment Reports. 

VERSION 5.O.Technical Reference Manual. 

VERSION 5.0.lntegrated Reliability And Risk Analysis System (IRRAS) 
Reference Manual. 

NUREG/CR-5535 V07: RELAPS/MOD3 CODE MANUAL.Summaries And 

NUREG/CR-6116 VO1: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

NUREG/CRBI 16 V02 SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

NUREG/CR-6116 V03: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.O.lntegrated Reliability And Risk Analysis System (IRRAS) 
Tutorial Manual. 

NUREG/CR-6116 V04: SYSTEMS ANALYSIS PROGRAMS FOR 

VERSION 5.O.Systems Analysis And Risk Assessment (SARA) Refer- 
ence Manual. 

HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.O.Systems Analysis And Risk Assessment (SARA) Tutorial 
Manual. 

VERSION 5.0.Fault Tree, Event Tree, And Piping & Instrumentation 
Diagram (FEP) Editors Reference Manual. 

HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 
VERSION 5.0.Models And Results Database (MAR-D) Reference 
Manual. 

NUREG/CR-6121: COMPONENT EVALUATION FOR INTERSYSTEM 

HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

NUREG/CR-6116 V05: SYSTEMS ANALYSIS PROGRAMS FOR 

NUREG/CR-6116 V07: SYSTEMS ANALYSIS PROGRAMS FOR 
HANDS-ON INTEGRATED RELIABILITY EVALUATIONS (SAPHIRE) 

NUREG/CRdl16 VO8: SYSTEMS ANALYSIS PROGRAMS FOR 

LOSS-OF-COOLANT ACCIDENTS IN ADVANCED LIGHT WATER RE- 
ACTORS. 

EGYPT, GOVT. OF 
NUREG/CR-5726 REVIEW OF THE DIABLO CANYON PROBABILISTIC 

RISK ASSESSMENT. 

ENERGY,DEPT.OF, ENVIRONMENTAL MEASUREMENTS LABORATORY 
NUREG-1501 DRFT: BACKGROUND AS A RESIDUAL RADIOACTIVITY 

CRITERION FOR DECOMMISSI0NING.Appendix A To The Draft Ge- 

neric Environmental Impact Statement In Support Of Rulemaking On 
Radiological Criteria For Decommissioning Of NRC .... 

ENSCO, INC. 
NUREG/CR-6255: DESIGN OF AN OPEN ARCHITECTURE SEISMIC 

MONITORING SYSTEM. 

EQE ENGINEERING CONSULTANTS (FORMERLY EQE ENGINEERING, 
INC.) 

RISK ASSESSMENT. 
NUREG/CR-5726: REVIEW OF THE DIABLO CANYON PROBABILISTIC 

EQE, INC. 
NUREG/CR-6143 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF, UNIT 1.Analysis Of Core Damage Frequency From 
Seismic Events During Mid-Loop 0perations.Main Report. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY, UNIT 1.Analysis Of Core Damage Frequency From Seismic 
Events During Mid-Loop 0perations.Main Report. 

NUREG/CR-6144 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 

FUTURE RESOURCES ASSOCIATES, INC. 
NUREG/CR-6143 VO5: EVALUATION OF POTENTIAL SEVERE ACCI- 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF, UNIT 1.Analysis Of Core Damage Frequency From 
Seismic Events During Mid-Loop 0perations.Main Report. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY, UNIT 1.Analysis Of Core Damage Frequency From Seismic 
Events During Mid-Loop 0perations.Main Report. 

NUREG/CR-6144 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 

GERMANY, FEDERAL REPUBLIC OF 

PROGRAMSummary Report. 
NUREG/CR-6236 SEISMIC INVESTIGATIONS OF THE HDR SAFETY 

ILLINOIS, UNIV. OF, URBANA, IL 
NUREGICR-6162 EFFECTS OF PRIOR DUCTILE TEARING ON CLEAV- 

AGE FRACTURE TOUGHNESS IN THE TRANSITION REGION. 

IOWA STATE UNIV., AMES, IA 
NUREG/GR-0013: APPLICATIONS OF A NEW MAGNETIC MONITOR- 

ING TECHNIQUE TO IN SITU EVALUATION OF FATIQUE DAMAGE 
IN FERROUS COMPONENTS. 

KTECH CORP. 
NUREG/CR8152: EXPERIMENTS TO INVESTIGATE DIRECT CON- 

TAINMENT HEATING PHENOMENA WITH SCALED MODELS OF THE 
SURRY NUCLEAR POWER PLANT. 

LOUISIANA STATE UNIV., BATON ROUGE, LA 
NUREG/CR-6206: TRANSPORT CALCULATIONS OF RADIATION EX- 

POSURE TO VESSEL SUPPORT STRUCTURES IN THE TROJAN RE- 
ACTOR. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MA 
NUREG/CR-5965: MODELING FIELD SCALE UNSATURATED FLOW 

ANDTRANSPORTPROCESSES. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 1-6). 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 

NUREG/CR-6144 V02PlA EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 VO2PlB: EVALUATION OF POTENTIAL SEVERE AC- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 7-1 2). 

NUREG/CRdl44 VO2P2 EVALUATION OF POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices A-D. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6144 V02P3A: EVALUATION OF POTENTIAL SEVERE AC- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.1 -E.8). 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREGICR-6144 VO2P3B: EVALUATION OF POTENTIAL SEVERE AC- 

SURRY,UNIT 1.Analysis Of Core DamaQe Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.9-E.16). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6144 V02P4: EVALUATION OF POTENTIAL SEVERE ACCI- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-L&p 0perations.Appendices F-H. 

DENTS DURING LOW POWER AND SHUTWWN OPERATlONS AT 
NUREG/CR-6144 V02P5: EVALUATION OF POTENTIAL SEVERE ACCI- 



SURRY,UNIT 1 .Analysis Of Core Damage Freauencv From Internal .~ 
Events During Mid-Loop 0perations.Appenbices I. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6144 V03 P1: EVALUATION OF POTENTIAL SEVERE AC- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1.Analysis Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Appendices. 

NUREGICR-6144 V03 P2: EVALUATION OF POTENTIAL SEVERE AC- 

MEMPHIS STATE UNIV., MEMPHIS, TN 
NUREG/CR-6254 SOUTHERN APPALACHIAN REGIONAL SEISMIC 

NETWORK. 

NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY (FORMERLY 
NATIONAL BUREAU OF 

NUREG/CR-6206: TRANSPORT CALCULATIONS OF RADIATION EX- 
POSURE TO VESSEL SUPPORT STRUCTURES IN THE TROJAN RE- 
ACTOR. 

NEW MEXICO STATE UNIV., LAS CRUCES, NM 

VADOSE ZONE TRANSPORT MODELS. 
NUREG/CR-6120: CONTROLLED FIELD STUDY FOR VALIDATION OF 

NUCLEAR POWER ENGINEERING CORP. 
NUREG/CR-6213: HIGH-TEMPERATURE HYDROGEN-AIR-STEAM 

DETONATION EXPERIMENTS IN THE BNL SMALL-SCALE DEVELOP- 
MENT APPARATUS. 

OAK RIDGE NATIONAL LABORATORY 
NUREG/CR-4219 VI0 N1: HEAVY SECTION STEEL TECHNOLOGY 

PROGRAM.Semiannua1 Progress Report For October 1992 - March 
1993. 

PROGRAM.Semiannua1 Progress Report For October 1990 - March 
i aai 

NUREG/CR-5591 VO2 N1: HEAVY-SECTION STEEL IRRADIATION 

NUREG/CR-5861: CRACK-SPEED RELATIONS INFERRED FROM 

NUREG/CR-6206: TRANSPORT CALCULATIONS OF RADIATION EX- 
LARGE SINGLE-EDGE-NOTCHED SPECIMENS OF A 533 6 STEEL. 

POSURE TO VESSEL SUPPORT STRUCTURES IN THE TROJAN RE- 
ACTOR. 

PLG, INC. (FORMERLY PICKARD, LOWE & GARRICK, INC.) 
NUREGICR-6144 VOPPlA EVALUATION OF POTENTIAL SEVERE AC- 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRYLJNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 1-6). 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 7-12). 

NUREGICR-6144 V02P2 EVALUATION OF POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices A-D. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.l -E.@). 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.9-E.16). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRYJJNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices F-H. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices I. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Fires During Mid-Loop 0perations.Appendices. 

NUREG/CR-6144 V02P1 B: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 V02P3A: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 V02P38: EVALUATION OF POTENTIAL SEVERE ' A C  

NUREG/CR-6144 V02P4: EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CR-6144 V02P5: EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREGICR-6144 V03 P1: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6144 V03 P 2  EVALUATION OF POTENTIAL SEVERE A C  

PRD CONSULTING 
NUREG/CR-6143 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
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GRAND GULF, UNIT 1.Analysis Of Core Damage Frequency From 
Seismic Events During Mid-Loop 0perations.Main Report. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY, UNIT 1.Analysis Of Core Damage Frequency From Seismic 
Events During Mid-Loop 0perations.Main Report. 

NUREG/CRdl44 V05: EVALUATION OF POTENTIAL SEVERE ACCI- 

SANDIA NATIONAL LABORATORIES 
NUREG/CR-5726: REVIEW OF THE DIABLO CANYON PROBABILISTIC 

NUREG/CR-6093 AN ANALYSIS OF OPERATIONAL EXPERIENCE 
DURING LOW POWER AND SHUTDOWN AND A PLAN FOR AD- 

NUREG/CR-6143 VOPPIA EVALUATION OF POTENTIAL SEVERE AC- 

RISK ASSESSMENT. 

DRESSING HUMAN RELIABILITY ASSESSMENT ISSUES. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
OutageSections 1-9. 

NUREG/CR-6143 VO2P1 B: EVALUATION OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
OutageSection 10. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6143 VOPPIC EVALUATION OF POTENTIAL SEVERE AC- 

GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During Refueling 
0utage.lnternal .... 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 

NUREG/CR-6143 V02PT2: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CRdl43 V02PT3: EVALUATION OF POTENTIAL SEVERE AC- 

Outagehternal .... 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6143 VO2PT4: EVALUATION OF POTENTIAL SEVERE AC- 

GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.lnternal .... 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULFJNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling Outage. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternally Induced Flooding Events For Plant Operational State 5 During 
a Refueling ..... 

TAINMENT HEATING PHENOMENA WITH SCALED MODELS OF THE 
SURRY NUCLEAR POWER PLANT. 

GRESSION DURING SEVERE REACTOR ACCIDENTS. 

NUREG/CRdl43 V03 EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CRdl43 V04: EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CR-6152 EXPERIMENTS TO INVESTIGATE DIRECT CON- 

NUREGICR-6218: A REVIEW OF THE TECHNICAL ISSUES OF AIR IN- 

SCIENCE & ENGINEERING ASSOCIATES, INC. 
NUREG/CR-6143 VOPPIA EVALUATION OF POTENTIAL SEVERE A C  

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
OutageSections 1-9. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
NUREG/CR-6143 VO2PlB: EVALUATION OF POTENTIAL SEVERE A C  

GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.Section 10. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULFJNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During Refueling 
Outagehternal .... 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULFJNIT 1.Analysis Of Core Damage Frequency From In- 

NUREG/CR-6143 VOZPIC EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6143 V02PT2: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6143 V02PT3: EVALUATION OF POTENTIAL SEVERE AC- 



50 Contractor Index 

ternal Events For Plant Operational State 5 During A Refueling 
Outagehternal .... 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULFJJNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
Outagehternal .... 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling Outage. 

ED DEBRIS.Draft For Comment. 

SCIENCE APPLICATIONS, 

NUREGICR-6143 V02PT4: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6143 VO3: EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CR-6224 DRF FC: PARAMETRIC STUDY OF THE POTENTIAL 
FOR BWR ECCS STRAINER BLOCKAGE DUE TO LOCA GENERAT- 

SCIENCE APPLICATIONS INTERNATIONAL CORP. (FORMERLY 

NUREG-1484 VOI: FINAL ENVIRONMENTAL IMPACT STATEMENT 
FOR THE CONSTRUCTION AND OPERATION OF CLAIBORNE EN- 
RICHMENT CENTER, HOMER, LOUISIANA.Docket No. 70-3070.Louisi- 
ana Energy Services, L.P. Environmental Impact Statement. 

RICHMENT CENTER, HOMER, LOUISIANA.Docket No. 70-3070.Louisi- 
ana Energy Services, L.P. Comments And Responses. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 Durina A Refuelina 

NUREG-1484 VO2: FINAL ENVIRONMENTAL IMPACT STATEMENT 
FOR THE CONSTRUCTION AND OPERATION OF CLAIBORNE EN- 

NUREG/CR-6143 VOPPIA: EVALUATION OF POTENTIAL SEVERE AC- 

0utage.Sections 1-9. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 

- - 
NUREGICR-6143 V02PlB EVALUATION OF POTENTIAL SEVERE AC- 

GRAND GULF,UNIT 1.Analvsis Of Core Damaae Freauencv From In- 
ternal Events For Plant Operational State ; DuriAg A' Refueling 
OutaaeSection 10. 

NURE&CR-6143 VO2PIC: EVALUATION OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.Main Report. 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
Outagehternal .... 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 During A Refueling 
0utage.lnternal .... 

NUREGICR-6143 V02PT3: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6143 V02PT4: EVALUATION OF POTENTIAL SEVERE AC- 

NUREG/CR-6143 V03: EVALUATION OF POTENTIAL SEVERE ACCI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternal Events For Plant Operational State 5 Durin A Refuelin Outa e. 

NUREG/CR-6143 V04: EVALUATION OF POTENYIAL SEVEWE ACEI- 
DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
GRAND GULF,UNIT 1.Analysis Of Core Damage Frequency From In- 
ternally Induced Flooding Events For Plant Operational State 5 During 
a Refueling ..... 

SOREQ NUCLEAR RESEARCH CENTER, YAVNE, ISRAEL 
NUREG/CR-6144 VO2Pl A: EVALUATION OF POTENTIAL SEVERE AC- 

CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRYJJNIT 1 .Analysis Of Core Damage Freauencv From Internal 
Events During Mid-Loop 0 erations.Main Report (Chapiers 1-6). 

NUREG/CR-6144 V02P1 B: &ALUATlON OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Main Report (Chapters 7-12). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0 erati0ns.A pendices A-D. 

NUREG/CR-6144 V02P3A iVALUATI8N OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0 erati0ns.A pendices E (Sections E.l -€.E). 

NUREG/CR-6144 VO2P3B: hALUATI8N OF POTENTIAL SEVERE AC- 
CIDENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY.UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices E (Sections E.9-E.16). 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 
SURRY.UNIT 1 .Analvsis Of Core Damaae Freauencv From Internal 

NUREGICR-6144 VO2P2: EVALUATION OF POTENTIAL SEVERE ACCI- 

NUREG/CR-6144 V02P4 EVALUATION OF POTENTIAL SEVERE ACCI- 

Events During Mid-Loop 0perations.Appeidices F-H. 

DENTS DURING LOW POWER AND SHUTDOWN OPERATIONS AT 

I 

NUREG/CR-6144 V02P5: EVALUATION OF POTENTIAL SEVERE ACCI- 

SURRY,UNIT 1 .Analysis Of Core Damage Frequency From Internal 
Events During Mid-Loop 0perations.Appendices I. 

TEXAS ABM UNIV., COLLEGE STATION, TX 
NUREG/CR-6162 EFFECTS OF PRIOR DUCTILE TEARING ON CLEAV- 

AGE FRACTURE TOUGHNESS IN THE TRANSITION REGION. 

WESTINGHOUSE ELECTRIC CORP. 
NUREG/CR-6127: THE EFFECTS OF STRESS ON NUCLEAR POWER 

PLANT OPERATIONAL DECISION MAKING AND TRAINING AP- 

NUREGICR-6208: AN EMPIRICAL INVESTIGATION OF OPERATOR 
PERFORMANCE IN COGNITIVELY DEMANDING SIMULATED EMER- 

PROACHESTOREDUCESTRESSEFFECTS. 

GENCIES. 



International Organization Index 

This index lists, in alphabetical order, the countries and performing organizations that pre- 
pared the NUREGAA reports listed in this compilation. Listed below each country and per- 
forming organization are the NUREG/IA numbers and titles of their reports. If further infor- 
mation is needed, refer to the main citation by the NUREGAA number. 

There wem no NUREG/IA reports published during this q W .  
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Licensed Facility Index 

This index lists the facilities that were the subject of NRC staff or contractor reports. The 
facility names are arranged in alphabetical order. They are preceded by their Docket number 
and followed by the report number. If further information is needed, refer to the main citation 
by the NUREG number. 

50-275 

50-323 

projec1.669 
prolecl-669 
52401 
52-CQ1 
50416 

50.416 

50416 

703070 
703070 
5o.m 

50-280 

Diabb Canyon Nuclear Power Plant, Unit 1, 

Dish Canyon Nuclear Power Plant Unit 2, 

NUREGICR-5726 

NUREGICR-5726 
Pacific Gas 8 Electric Co 

Pa& Gas 8 Electric Co 
EPRl - ALWR 
EPRl - ALWR 

NUREG-1242 V03 PTOl 
NUREG-1242 V03 PT02 

GE Advanced BWR D&sign, General Electric Co., NUREG-1503 VO1 
GE Advanced BWR Design, General Electric Co., NUREG-1503 V02 
Grand Gulf Nuclear Station, Unit 1, Mississippi 

Grand Gulf Nuclear Stabn, Unit 1, Mississippi 

NUREG/CR-6143 V03 

NUREG/CR-6143 V04 
Power 8 Light Co. 

Power 8 Light co. 
Grand Gulf Nuclear Station, Unit 1, Mississippi NUREGICR-6143 V05 

paver a Light CO. 
Louisiana Energy Services, Washington, DC, 
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