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FOREWGRD

The Nuclear Safety Information Cenrer (NSIC), which was established
in March 3963 at Oak Ridge National Laboratory, is srincipally supported
by the C.S. Nuclear Regulatory Commission's Office of Nuclear Regulatory
Research. Support is also provided by the Division of Reactor Devclop-
ment and Demonstration of the U.S. Energy Research and Development Admin-
istration. NSIC is a focal point for the collectien, storage, evaluation,
and dissemination .f safety information to aid those con<erned with the
onalysis, des-gn, iand operation of nuclear facilities. A system of key
words is used to index the information cataloged Ly the Center. The
title, author, installation, abstract, and kev words for each document
reviewed are recorded at the central computing facility in Oak Ridge.

The references are cataloged according to the following categories:

General Safety Criterin
. Siting of Nuclear Facilities

Tr-nsporiation and Handling of Radiocactive Materials

PR S

. Aerospace Safety (inactive "-1970)

. heat Transfer and Thermal Transients

. Reactor Transients, Kinetics, and Stability
Fission Product Release, Transport, and Removal

Sources of Energy Relcsse under Accident Conditions

WO o~ O
. . .

Nuclear Instrumentation, Control, and Safety Systems
10. Electrical Power Systems

11. Containment. of Nuclecar Facilities

12, Plant Safety Features — Reactor

13. Plant Safery Features — Nonreactor

14. Radionuclide Release and Movement in the Environment
(inactive September 1973)

15. Environmental Surveys, Monitoring, and Radiation Exposure
of M.» (inactive September 1973)

16. Méteorological Considerations
17. Operational Safety and Experience

18. Séfety Analysis and Design Reports



+
s

<
b

19. Radiation Dose to Man frowm Radioactivity Release to the
Environment (inactive September 1973)

20. Effects of Thermal Modifications on Ecological 3ystems
(inactive Septembar 1973)

21. Effects of Radionuclides and Ionizing Radiation on
Ecological Systems (inactive September 1973)

Computer nrograms have been develcped that enaole NSIC to (1) operate
a nrogram of selective dissemination of informatioa (SDI) to individuals
a. ~ording to their particular profile of interest, (z) make retrospective
searches of the stored references, and (3) produce topical indexed bibli-
ographies. In addition, the Center Staff is availatle for comsultation,
and the document literature at NSIC offices is available for examination.
NSIC reports (i.e., those with the ORNL/NSIC and ORNL/NUREG/NSIC numbers)
may be purchased from the National Techunical Infcrmation Service (see in-
side froat cover). All of the above services are free to NRC and ERDA
personnel as well as their direct contractors. They are available to all
others it a nominal cost as determined by the ERDA Cost Recovery Policy.

Persous interested in any of the services offered by NSIC should address

inquiries to:

J. R. Buchanan, Assistant Director
Nuclear Safety Information Center
P.0. Box Y

Oak Ridge National Laboratory

Oak Ridge, Ternessee 37830

Telephone 615-483-8611, Ext. 3-7253
FIS number 1is 850-7253
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BIBLIOGRAPHY OF REPORTS ON RESEARCH 3PCNSORED BY
THE NRU OFFICE OF NUCiEAR RECGULATORY RESFARCH
JULY-—DECEMBER 1976

v

J. R. Buchanar

ABSTRACT

A biblicgraphy of 142 reports putlished by contractors of
the XRC Office of Nuclear Regulaturv Research curing the period
July tnrough Dec=mber 1976 is presented along with abstracts
from the Nuclear Safety information Center coxmputer file. The
bibliography has been sorted into the subject categeries used
by NRC to organize the research program. Within the sutject
categories, the reports are sorted by contractor organizaticn
and then chronologically. A brief description of the XNRC re-
search program precedes Ine dibliograpnyv.

INTRODUCTION

The Energy Reorganization Act of 1774 provided for an Office of Xu-
clear Regulatory Research within the Nuclear Regulatorv Cormissicn (NRC)
to perform research, characterized as "confirmatory assessment,’” relating
specifically to regiylatory decisioas for the saf2 and environmentaliy
compatible operation of nuclear facilities and materials ac well as their
protection. In implementing these research responsibilities, NRC contin-
ued the two primary programs of reactor safety research already being
carried out by the former U.S. Atomic Energy C(ommission — light-water
reactor safety iesearch and advanced reactor safety research ~ and ini-
tiastea the planning and coordination needed to accomplish regulacorv en-
vironmenta!, fuel cycle, and safeguards rese#rch programs.

The goal of the Reactor Safety Research Program is to ¢ velop an 1in-
dependent ﬁasis and means to reliably and credibly analvze :tie course of
events in hypothetical nuclear reactor accidénts and to estimate the con-
sequences df such accidenés. Sufficient safety aata exist to permit
establishment of conservative recuirements aﬁd safety margins for licens-
ing nuclearlpouer plants.: MRC reactor safety research is directed toward

refining and reducing the 'allowable uncertaiﬁtie§ in the data, in order



to better define and quantify the conservative design and safety margins

that must be used because of these uncertainties.

This bibliography of NRC safety research reports has been sorted
into the various categories of research being performed by NRC. A brie’
description of these categories is given below, followed by the biblicg-

raphy.

WATER REACTOR SAFETY RESEARCH

Water reactor safety research is directed toward providing a capa-
bility for independent confirmatory assessment of the safety of the ~cur-
rent generation of nuclear plants under postuliated accident conditions.
The research data and analytic methods applied to the assessment of hypo-
thetical nuclear plant accidents will result in a greater measure of con-
fidence that Lhe margins of safety identified in the licensing review are
well defined and quantified. The program is divided into four categories:
systems engineering, fuel behavior, analysis development, and metallurgy

and materials.

Basic_(NRC-1)

This category is included since it is used for the distribution of
reports that pertain to all the water reactor safety research categories.

However, no research per se is sponsored under this heading.

Systems Engineering (NRC-2)

Safety research in systems engineéring is addressed primarily to
the study of postulated loss-of-coolant accidents in reactors and the
effectiveness of emergency core—cooliné systems (ECCS). In general, such
research is conducted through two type% of tests: (1) separate-effects
tests to obtain data on those portions of a postulated accident where
transient heat transfer and fluid flow:phenomena are isolated, thus re-
ducing the number of test variables and simplifying understanding of those
complex phenomena; and (2) integral syétems tests to study comhined phe--
nomena representing an entire postulated accident sequence, both to assess

the significance of knowledge gained fﬁom separate-effects tests and to

confirm the predictive capability of computer codes.



Fuel Behavior {NRC-3)

An important goal of reactor safetv research is improved understand-
ing of the response of fuel element pellets and cladding to a postuiated
nuclear sccident. NRC examinations in this area involve a combination
of laboratory studies and in-reactor tests, which are experiments con-
ducted in an operating nuclear reactor to observe actual fuel response.
These activities, in turn, provide data for predicting fuel behavior in
accident conditions through the development and verification of analyti-

ral codes.

Analysis Develcpment (NRC-4)

Complex digital computer codes can be used to compute the time and
space dependence of izportant factors durirg total or partial accident
sequences and the effects that might result if a full-s:ale reactor ac-
cident were to occur. The credibility of using such codes in reactor
safety assessment is based on tne success achieved in using the codes to
predict resuits of various reactor safety research separate-effects and
integral systems experiments and on the validity of extrapolating these
results to full-size, commercial systems. NRC gives code development

and application high priority.

Metallurgy and Materials (NRC-5)

This area of research is aimed toward ensuring the continuing integ-
rity of the primary-system pressure boundaries (vessels, components, and
piping) in nuclear reactors. The ability of the steel vessel, components,
and piping to retain integrity .uring operating and accident conditions is
governed bty (1) the material properties and the response of the steel to
the reactor environment and (2) the size and orientation cf flaws in the

vegsel, ccmponents, or pipeline.

Site Safety Research (NRC-6)

Reports in this category include information on the effect of geo-
logic, seismologic, meteérologic, and hydrologic phenomena on PWR piant
siting, as well as structural and foundation engineering and evaluations

of 'movel siting congepts; such as floating and underground sites.
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ADVAXCED REACTOR SAFETY RESEARCH

High-priority experimental and analytical safety research programs
were initiated in 1975 on advanced reactors — liquid-metal cooled (LMFBR)
and gas-cooled (GCFBR) fast breeder reactors and high-temperature gas-

cooled reactors {HTGR).

Fast Reactors (NRC-7)

The program which principally covers LMFBRs gives strong considera-
tion to the methods and data needed to assess the safety of fast reactors
under a range of postulated accidents, from the anticipated loss of flow
with scram to the hypothetical case of a core-disruptive accident such as
might occur following a loss of flow without scram.

The radiological source used in IMFBR site assessment is based on
the potential leakage of coagglomerated aerosols of sodium oxide and
uranium-plutonium oxide from the containment. Consequently, there is an
experimental program to verify the source and mode of transpor: of aero-

suls generated in postulated LMFBR accidents.

Gas-Cooled Reactors (NRC-8)

In the case of the HTJR, the range of accidents inicludes the sudden
depressurization (analogois to a pipe break in a light-water reactor) of
the primary system, steam ingress from leaks in the steam generator, anc
combinations of these events. Because of the unique structure of HTGRs,
dttention is also devoted to seismic response.

Studies of fission-product chemistry and graphite oxidation in lab-
oratory loops are under way. These studies will lead to increased accu-
racy in the assessment of fission-product transport in HTGRs aud of

safety margins assuciated with vital strudtures such as the core support

posts.

OTHER RESEARC&

Another important area of research in&olves the séfety verification
of more sophisticated shipping systems.
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Transportation Safety Kesearch (NRC-12)

This category includes information on (1) general transporfation
operations and studies, (2) analyses which define the transportation
environments, (3) tests to confirm the capabilities of shipping contain-
ers and their response to both ncrmal and abnormal transport erviron-
ments, (4) evaluations of the effectiveness of emergency planning and
resprnse to transport accidents, (5) studies which estimate and evaluate
the risks involved with radicactive material shipments, and (6) evalua-
tions which crmpare the degree of safety achieved by alternate traasport

methods and procedures.

ORGANIZATICK OF BIBLIOGRAPHY

The bibliography which follows contains all reports published from
July through December 1976 by NRC contractors that are sponsored in thne
program described above. Tre bibliography is organized by the category
regime used for NRC report distribution. 1f a do-ument falls into more
than one category because of its subject matter, the complete abstract
is included in each applicable category. Within each subject category
the reports are listed alphabetically by contractor name and then chro-
nologically under each contraccor. Tle bibliecgraphy is sorted into the

following categories:

. NRC-1. Water Reactor Safety Research, basic

NRC-2. Water Reactor Safety Research, Systems Engineering
NRC-3. Water Reactor Safety Research, Fuel Behavior

1
2.
3.
4. NRC-4. Waier Reactor Safety Resedrch, Analysis Development
5. NRC-5. Water Reactor Safety Research, Metallurgy and
Materials | :

. NRC-6. Water Reactor Safety Re;earch, Site Safety Research
NRC-7. Advancec Reactor Safety Research, Fast Reactors

NRC-8. Advanced Reactor Safety Research, Gas-Cooled Reactors

o L~

. NRC-12. Transportation Safety ?es?arch.
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PRICES FOR DOCUMENTS ABSTRACTED
IN THIS REPORT

The prices of the documents abstracted in this report depend upon the
number of pages in the individual documents. The page count found in
the line preceding the abstract determines the price according to the
foliowing schedule:

Page Domestic”
Range Price
001-025 $ 3.50
026-050 4.00
051-075 4.50
076-100 5.00
101-125 5.50
126-150 6.00
151-175 6.75
176-200 7.50
201-225 7.75
226-250 8.00
251-275 9.00
276-300 9.25
301-325 9.75
326-350 10.00
351-375 10.50
376-400 10.75
401-425 11.00
420-450 11.75
451-4i5 12.00
476-500 12.50
501-525 12.75
526-550 13.00
551-575 13.50
576-600 13.75
6C1-up b

aDouble the cost per copy for foreign price.

bAdd $2.50 for each additional 100-page in-

crement over 600 pages.

Microfiche copies, regardless of document size, sell for $3.00 per copy
(domestic) and $4.50 per copy (foreign), with requests from Mexico and
Canada being counted as domestic. All documents may be ordered from

The National Technical Information Service
| U.S. Department of Commerce

5285 Port Royal Road

Springfield, Virginia 22161
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