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FO REk'O RD

The Nuclear Safety Information Center (NSIC), which was established

in March 1963 at Oak Ridge National Laboratory, is principally supported
by the U.S. Nut mar Regulatory Commission's Of fice of Nuclear Regulatory
Research. Support is also provided by the Division of Reactor Research

and Technology of the Department of Energy. NSIC is a focal point for

the collection, storage, evaluation, and dissemination of safety informa-

tion to aid those concerned with the analysis, design, and operation of

nuclear facilities. Although the most widely known product of NSIC is

the technical progress review Nuclear Safety , the Center prepares reports
and bibliographies as listed on the inside covers of this document. The

Center has also developed a system of keywords to index the information

which it catalogs. The title, author, installation, abstract, and key-

words for each document reviewed are recorded at the central computing
facility in Oak Ridge. The references are cataloged according to the

following categories:

1. General Safety Criteria

2. Siting of Nuclear Facilities

3. Transportation and Handling of Radioactive Materials

4. Aerospace Safety (inactive %1970)

5. Heat Transfer and Thermal Hydraulics

6. Reactor Transients, Kinetics, and Stability

7. Fission Product Release, Transport, and Removal

8. Sources of Energy Release under Ac.'. dent Conditions

9. Nuclear Instrumentation, Control, and Safety Systems

10. Electrical Power Systems

11. Containment of Nuclear Facilities

12. Plant Safety Features - Reactor

11. Plant Safety Features - Nonreactor

14. Radionuclide Release, Disposal, Treatment, and Managoment
(inactive September 1973)

15. Environmental Surveys, Monitoring, and Radiation Dost ife as u re-
ments (inactive September 1973)

16. Meteorolog' cal Considerations
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17. Operational Safety and Experience

18. Design, Construction and Licensing

19. Internal Exposure Effects tn Humans Due to Radioactivity
in the Environment (inactive September 1973)

20. Ef fects of Thermal Modifications on Ecological Systems
(inactive September 1973)

21. Radiation Effects on Ecological Systems (inactive September 1973)

22. Safeguards of Nuclear Materials

Computer programs have been developed that er ble NSIC to (1) operate
a program of selective dissemination of information (SDI) to individuals

according to their particular profile of interest, (2) nake retrospective

searches of the stored references, and (3) produce topi< a1 indexed bibli-

ographies. In addition, the Center Staff is available for consultation,

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 Technical Information Service (see in-

side front cover). All of the above services are free to NRC and DOE
personnel as well as their direct contractors. They are available to all

others at a nominal cost as determined by the DOE Cost Recovery Policy.

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

inquirien to:

J. R. Buchanan, Assistant Director
Nuclear Safety Information Center
P.O. Box Y
Oak Ridge Natiocal Laboratory
Oak Ridge, Tennessee 37830

Telephone 615-574-0391
FTS number is 624-0391

n '- .
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METHOD OF INDEXING DOCUMENTS

DOCUVENT TITLE

AUTHOR - AUTHORS ARE LISTED ALPHABETICALLY
IN THE AUTHOR /NDEX ALONG WITH
ACCESSION NUVBERS

ACCSSSION NUVBER - SERIAL NUYSER ASSIGNED TO
THE DOCUVENT BY NS!C

BIBLIOGR APHIC DATA

PUBLICATION DATE

137347

WE!NBERG AY
OUTLINE FOR AN ACCEPTABLE NUCLE AR FUTURE
INST FOR ENERGY AN A'LV SIS O AK AIDGE TENN
OR AU IE Aioi--7 7-.17 + / 26 PP , /fU L Y 19 7'

NUCLEAR ENERGY IS LIKELY TO DEVELOP IN TWO PHASES PH ASE I. B ASED ON
BURNE R RE ACTORS. IS SELF-LLYlTING BECAUSE THE RESERVE OF UR ANIUM 15

LIMITED. PH ASE 11. B ASED ON BRE EDE RS. YlGHT LAST FOR AN EXTREMELY
LONG TIVE. OPPOSITION TO PHASE I MIGHT BE REDUCED |F AN ACCEPTABLE
PH ASE || CAN BE CONSTRUCTED E LEVENTS OF AN ACCEPT ABLE PH ASE || MIGHT ABSTRACT OF

f ORIGINALINCLUDE ISOLATED AND COLLOCATED ENERG'r CENTERS WITH RESIDENT l AE A
INSPECTORS HE AVIER SECURITV. PROF ESSION All2ATION OF THE NUCLE AR OOCUMENT

CAORE. IYYORT ALITY OF THE OPER ATING ENTITIES AND SEPAR ATION OF
GENE R ATION AND DISTRIBUTION. THE PROPOSED SITING POLICY. WITH I AE A
RESIDENT INSPECTION MIGHT BE YORE PROLIF E R ATION- RESISTANT TH AN IS
THE CURRENT DISPE RSED SYSTEM /

AV All ABILITY - N ATION AL TECHNIC AL INFO AV ATION SE RvlCE U S DEPARTVENT
OF COMYE RCE CPRINGFIE LD V A 22161

POAER PL AN1 NUCL E AR * U A ANit'V * A F ACTOR LWR + RE ACTOR B AEEDER + I AE A +
PROLIFER ATION + ENE AGY CENTE R

j 3EPOR* KEYWORDS - LISTED ALPH ABETICALLY IN

NUVBER THE KEYWORD INDEX WITH
^

AV AIL ABILITY THE ACCESSION AND PAGE

OF DOCUVENT NUVBERS
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ANALYTICAL TECHNIQUES FOR STRESS ANALYSIS OF THE
NUCLEAR STEAM SUPPLY SYSTEM

A BIBLIOGRAPHY

Fred A. Heddleson
Engir.eering Technology Division

ABSTRACT

This report contains 586 abstracts from the Nuclear
Safety Information Center (NSIC) computer file dated 1975
through 1978 covering analytical techniques used for stress
analysis of the nuclear steam suppl' system of nuclear
power plants - including the detern ination of design load
of structures, sys t e ms , and compon,nts. The abstracts are
listed in reverse chronological or der, with all abstracts
relating to licensing materials i.t a separate group. Key-
word, author, and permuted-title indexes are included for
the convenience of the user.

INTRODUCTION

The techniques (or art) of stress analysis have changed drastically
in the last few years with the advent of computers and the development
of methodologies capable of adaptability to the advantages of computer
solutions. Some of the new methoda are finite elements, bounding
techniques for approximate solutions, finite differences, and shell

analysis. Finite-element methods are, by far, used most frequently.
The computer files of the Nuclear Safety Information Center (NSIC)

contain a large number of abstracts concerning analytical techniques used

for stress analysis of the nuclear steam supply system (NSSS) of nuclear
power plants. Since these abstracts would be of value to designers of

NSSS structures, . js t e ms , and components, this compilation has been under-
taken.

Three keywords were used in searching the computer files for the

relevant cbstracts: STRESS ANALYSIS, ANALYTICAL MODEL, and ANALYTICAL

TZCHNIQUE. About 2000 abstracts restricted to 1975, 1976, 1977, and 1978

vere selected by the computer, each abstract having one or more of the

aq^ .
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three keywords. After screening, the final number of abstracts appro-

priately related to stress analysis of the NSSS was 586, and these are

ed in this bibliography.incls i

Some of the subjects covere' k- .ae 586 abstracts are:

Earthquake-induced loading needed for stress analysis

Vibration loads

Tornado-induced and/or missile impact loads on the primary system

Loads on the containment structure ar.d/or compartment due to accidents

Cracking, fatigue, and creep analysis relative to design

Piping system design

Structural analysis

Cladding behavior relative to design

Pressure vessels

Fuel nelting as it applies to loading structures

Some heat transfer problems

Subjects not covered by this bibliography are:

Reactor physics, or nuclear characteristics

Reactor transients

Accident analysis, such as the analysis of a loss-of-coolant accident

Reliability analysis

Fluid flow except for induced loading of structures and components

Control systems

Security systems

Noise or acoustic analysis

Concrete design

Nuclear fuels

Microstructural material properties

Also, abstracts of progress reports are not included.

The abstracts in the bibliography are listed in reverse chronological

order by accession numbers in reverse numerical order -- 1978 articles

near the ~oeginning and 1975 articles near the end. Abstracts of licensing

materials (e.g., reports by utility staff members, answers to Nuclear

Regulatory Commissica (NRC) questions, NRC documents, and reports by NSSS

manufacturers, all of which relate to one or another specific nuclear

9 O '. ?j7
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xi -

power plant) are combined together in a group and listed separately from
all other abstracts. Thus, the abstracts are organized in two

groups one group for licensing raterials and the other for all other
__

abstracts.

More detailed information than that provided in the abstract is

available in the actual document. Availability and price of the document

are usually given at the end of the abstract.

The greatest use of this document is expected to be realized through
the three indexes that are provided (keyword, author, and permuted-title),

all of which list accession numbers of the relevant abstracts.

__
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