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ARGONNE CODE CENTER:
COMPILATION OF PROGRAM ABSTRACTS

by

M. K. Butler, Pamela Henline,
Marianne Legan, L. Ranzini,
and William J. Snow

PREFACE

This is the second complete revision of program abstracts under-
taken by the Code Center since its inception in 1960. This revision has
eliminated from our collection those programs for machines of the 704 era
and earlier. With the assistance of installation representatives and authors,
existing program abstracts have been revised and material added to the
library to complete, whenever possible, the program package for each
program in the Center's collection.

This is the first attempt at a formal publication. Previous abstracts
have been processed by use of multilith masters from high-speed printers.
Publishing this as an AEC document makes it more easily referenced and
accessed. Additions and corrections will be published as previously, with
provision for a complete revision in this form after another 3- to 5-year
period.

The table of contents lists in ordex of accession, the KWIC title of
each program, the originating installation, the machine, the programming
language, the package symbols, and the category. This title information
was then used to provide the index which follows the abstracts. The package
symbols included are defined as follows:

= reference report or document,

= source deck or tape,

binary or run deck or tape,

= sample problem data,

= library information, e.g., cross-section library,
random-number library,

auxiliary routines,

Cdwnx
I

“
"

and
T = magnetic tape(s) required for transmittal of card and/or

tape material.

This collection includes programs in which the program number is
preceded by the letter R. This denotes restricted, and U.S. citizens are



10

required to file a release form with the Center for use of the program on
either official U.S. government or commercial (non-military) applications
at a U.S. installation. The Code Center is not authorized to distribute these
programs outside the United States.

To best service the interests of AEC contractors, university nuclear-
engineering departments, and the nuclear industry, the Center will, upon
request, supply to an installation, a copy of any of the material listed as
available under Item 16 of the abstract. Should that installation modify the
program, convert it to a usable form on another computer, uncover an error,
or have difficulty in using the program, he is asked to notify the Center so
that his efforts in turn might benefit other recipients. The Center maintains
records of the recipients of all library material so that if a correction or
new version is prepared, all previous recipients of the program are notified
promptly.

Program abstracts for the European Nuclear Energy Agency Com-
puter Programme Library programs in the Argonne Code Center collection
have not been included in this compilation. Separate compilations are dis-
tributed regularly to our contributing installations.

I. HISTORY AND ACKNOWLEDGMENTS

Almost twelve years ago, at the Second Annual Meeting of the
American Nuclear Society, the initial meeting of an informal group called
the Nuclear Codes Group was held. This group was composed of "persons
interested in the development and use of computer programs for reactor
design." The group held regular meetings in conjunction with the semi-
annual ANS meetings and published and distributed a Newsletter containing
code abstracts submitted by members. These abstracts followed the for-
mat of the Atomic Energy Commission document AECU-3078, "A Bibliog-
raphy of Available Digital Computer Codes for Nuclear Reactor Problems."!

From September 1956 to December 1959, ten Newsletters were
published and distributed through the auspices of the AEC Computing Facility
at New York University.? In 1959, Ward Sangren and personnel at General
Atomics edited and published 300 abstracts collected from Group members.
A supplementary list of 100 abstracts was published the following year.*

3

In 1959 also, the Nuclear Codes Group became the nucleus of the
American Nuclear Society's Mathematics and Computation Division. With
stature came a desire for a central facility for the computer program
library and the dissemination of information concerning programs written
in the areas of nuclear physics, reactor design, and engineering. In 1960,
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a proposal was made whereby, with the cooperation of Division members
and installation representatives, and the Atomic Energy Commission's
approval, Argonne National Laboratory undertook to serve as this central
agency and the Argonne Code Center was established.

Procedures were drafted defining the material to be collected--the
abstract and the "package"--and the responsibilities of the Center and the
Installation Representatives. The submission of the material is the re-
sponsibility of the authors either directly, or through their Installation
Representative. The Center edits and publishes the abstracts, and collects,
maintains, tests, and distributes the packages. The representatives at
AEC laboratories, contracting establishments, and universities serve as
a source of information to the Center concerning programs or requests
emanating from their installation, and it is they, in collaboration with the
personnel at the Argonne Center, who supply the answers to the questions
and nonroutine inquiries received. They are responsible for library pro-
grams at their installations.

In 1965 the Argonne Center became a separately-budgeted operation
of the Reactor Physics Branch of the USAEC Division of Reactor Develop-
ment and Technology, which is responsible for support of its currentprogram.

From 1961 until issuance of this publication in January 1968, the
Argonne Code Center published 12 distributions containing abstracts of ap-
proximately 265 px'ograms.s This collection represents a complete revision
of those previously published abstracts and includes, in addition, abstracts
prepared from 1968 to date.

Since the Code Center has been in gperation, other specialized pro-
gram libraries and computer-code collections have been established. These
include our cooperating European counterpart, the ENEA Computer Pro-
gramme Library, established at Ispra, Italy, and the Radiation Shielding
Information Center at Oak Ridge National Laboratory (both established in
1964), and the National Aeronautics and Space Administration COSMIC ac-
tivity, initiated at the University of Georgia in 1966.

II. ABSTRACT FORMAT

The program abstract has been modified considerably over the years.
Its evolutionfrom the original AECU-3078 format is due primarily to our
experience at the Center and cooperative efforts undertaken with the ENEA
library personnel and the American Nuclear Society's ANS-10 subcommittee
membership."

A. Name or Designation of Program

This is the name or designation given the program(s) by the author.
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B. Computer for Which Program Is Designed and Others upon Which It
Is Operable

This is the name of the computer for which the original program
was written, and, in addition, names of any other computers for which the
program has been converted and entered into the library even though minor
modifications may have been made.

C. Nature of Physical Problem Solved

This is a brief description of the physical problem, including any
basic physics approximations involved in the problem formulation.

D. Method of Solution

This is a short summary of the mathematical and numerical tech-
niques or algorithms used in the calculation.

E. Restrictions on the Complexity of the Problem

This item includes restrictions implied by storage allocation, such
as maximum number of energy groups and mesh points, as well as implied
argument-range restrictions due to approximations used, etc.

F. Typical Running Time

This is the detailed information needed to enable the potential user
to estimate the running time for a given choice of program parameters.

G. Unusual Features of the Program

This states the distinguishing features of this program and the class
of problems that most effectively benefit therefrom. This category should
allow the user to select, from a number of similar programs, the one most
suitable for a particular problem.

H. Related and Auxiliary Programs

The details should be given here if this program supersedes or is
an extension of an earlier program and if other programs are used in con-
nection with this program, either for processing input or output or as
subprograms.

I. Status
The Center lists here the initial date of publication of the abstract,

as well as the dates on which each version in the library was submitted.
Any testing completed at the Center is noted.



J. References

This lists generally available material and documentation pertinent
to the program.

K. Machine Requirements

This lists all hardware components necessary for full utilization
of the program, including such items as the amount of high-speed memory,
any auxiliary or backup storage, such as tapes, disks, and drums, the
channel(s) configuration, and other input-output equipment such as on-line
punch, printer, clock, display, or recorder.

. Prosramming Lansuase(s) Used

This states the programming language or languages in which the
program has been written and indicates what percentage is in each. If a
certain class of routines is in assembly rather than compiler language,
this should be mentioned (in particular, the input-output routines).

M. Operating System or Monitor under Which Program Is Executed

Based on the operating system or monitor and associated subroutine
library distributed by the computer manufacturer as "standard," this sum-
marizes deviations pertinent to the operation of the program. It also indi-
cates the installation environment report, if any, associated with the program.

N. Other Programming or Operating Information or Restrictions

This summarizes additional infornfation necessary to permit the
reader to decide the extent of changes necessary to convert this program
to his use in another operating environment--operating system, program-
ming language, and/or computer.

O. Name and Establishment of Author

This information refers to initial submission. Normally the author
will be author of both the program and the abstract. Authors of different
computer versions will be indicated here as well.

P. Material Available

This lists the material being distributed, i.e., the program package
contents.
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Q. Category

This is the problem classification assigned from the Center pro-
gram classification guide.

Keywords
This is a listing of the keywords associated with the program,

supplied by the program author and/or the Center based on the Argonne
Code Center thesaurus.

III. RECOMMENDED PROGRAM PACKAGE CONTENTS

This section has been revised to conform to the recommendations
outlined in the ANS publication, Nuclear Engineering Bulletin 4-1,
September 1966, entitled "A Code of Good Practices for the Documentation
of Digital Computer Programs."

A. Card and/or Tape Material

1. Source Deck

These are the compiler and/or assembly language programs
as punched on cards or recorded in card image form on magnetic tape.

2. Run Deck
This is the program object deck, including any nonstandard
library subroutines utilized, and operating system or monitor control
cards set up for execution of the sample problem.
3. Sample Problem
This is the input data deck as set up for execution. Machine
listing of storage allocation map and the problem output recorded when
executing this sample problem are included if not available in the
documentation.

4. Data Library

This includes all data files required for program operation,
e.g., cross sections, steam tables.

5. Auxiliary Routines

These are any subsidiary programs useful in preparing input
information, processing results, maintaining data libraries, etc.
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B. Program Report(s)

1. Program Description

This is the definition of the physical problem as well as the
mathematical model. The mathematical and numerical methods employed
are described.

2. User's Information

This is the complete set of information required to use the
program effectively. It includes operating instructions and a description
of the input and output formats and program options in sufficient detail to
enable the user to specify his own problem and interpret the results. In-
put and selected output for a sample problem are included as an example.
This example is identical to the sample problem included in the card and/or
tape material of the program package.

3 Pros rammer's Information

Special documentation is provided addressed to program modi-
fication and the problem of transferring the program to another machine.
Sufficiently detailed information is provided to permit a programmer from
another installation to decide whether he can use the program on his com-
puter and then expedite the modifications necessary to make the program
operational. This includes:

a. A description of the hardware configuration employed,
including the memory heirarchy and size, and the program utilization of
each component. .

b. Operating system information, including loader facilities,
restrictions, and limitations, especially in regard to segmented programs.

c. Flow charts and descriptions of the performance of
machine-dependent routines.

d. Procedures for use and maintenance of auxiliary data
libraries required for effective use of the program.

e. Glossaries giving the correspondence between the symbols
used in the text of the report and those used in the program.

f. An overall view of the logical flow of the program either
in schematic flow-chart or descriptive form.

The detailed environment information, items a-d above, can be
provided in two ways. One, it may be included in the program report and
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should then be consistent with the description of the Installation Environ-
ment Report given in Section C below, as pertinent to this program. Or,

two, reference may be made to a particular Installation Environment Re-
port with only those optional features and/or deviations pertinent to this

program noted in the Program Report.

C. Installation Environment Report

Although a computer program may be completely written in
machine-independent language, such as FORTRAN, the program requires
a certain minimum environment to operate properly. This environment
consists of all the software and hardware devices required to compile and
execute the program.

This section of the documentation is designed to specify this re-
quired environment. It should be adequate for specification of a replace-
ment environment at another installation. As a minimum, each unit of
hardware and software assumed should be listed with a description of how
each device is used and how each routine functions. Reference should be
made to a complete description, when generally available.

The hardware environment is simply the total collection of devices
used either directly or indirectly by this program. This is meant to include
mass storage devices, on-line typewriters, clocks, sense switches, and
various input and display devices. The amount and hierarchy of memory
required for data storage are an important attribute of the hardware
environment.

The software environment may be considered in three parts. The
first part is the standard set which may be expected to exist at any instal-
lation and is generally provided by the manufacturer. This includes stan-
dard library subroutines, such as sin and cos; a loader for relocatable
loading and linking; a standard compiler for the language use; and an opera-
ting or control system. The second part is a set of special configuration-
tailored subroutines for data manipulation, storage, and retrieval used in
place of statements such as "read" and "write." With the rapid proliferation
of mass storage devices, such subroutines can be expected to grow in number
and variety. The third part is a catchall category for all other software,
such as special matrix manipulative subroutines, free-format input routines,
and plotter subroutines, which the originating installation uses as a matter
of course in producing many programs.

It is recommended that each installation provide general Installation
Environment Reports that can be referenced for details and exceptions in
the individual program reports. Although these environment reports are
subject to change and must be updated periodically and uniquely identified
to serve the reference purposes proposed, their use can greatly simplify
the preparation of program packages and facilitate effective program
exchange.
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IV. PROGRAM CLASSIFICATION GUIDE AND THESAURUS

A program classification scheme is being initiated with this report.
It is intended to serve as a guide to those library programs dealing with
the solution of a specific physical problem or area of related problems. In
addition, a thesaurus has been prepared as a basis for the assignment of
keywords to the library programs. The category and keywords listed as
Abstract Item 17 have been assigned by the Code Center staff, but it is
hoped that in the future they will be selected from the guide and thesaurus
by the author of the program and/or abstract. The thesaurus follows the
concept and design of the EURATOM thesaurus’ insofar as practicable.
Accepted keywords not included in the thesaurus include specific reactor
and computer code names that are always followed by the word "reactors"
or "codes," e.g., HTGR reactors, AITP3 codes. Other accepted keywords
are the element names and combinations of an element name and a mass
number, e.g., hydrogen, uranium-238.

Program Classification Guide

A. Cross-section and Resonance-integral Calculations

Computation of reaction cross sections from nuclear theory such
as the optical or Hauser-Feshbach models, resonance cross sections by
Breit-Wigner or multilevel theory, determination of differential scattering
cross sections, cross-section evaluation, and compilation programs.

B. Spectrum Calculations, Generation of Group Constants, Lattice and Cell
Problems

Determination of the slowing-down ¥ensity or thermal spectrum,
weighting and averaging of cross sections and related quantities for the
production of group constants, and evaluation of design parameters by
lattice and cell calculation.

C. Static Design Studies

Calculation of the reactivity and flux distribution of the reactor
system, and adjustment of design parameters to prescribed specifications,
i.e., criticality and power distribution search procedures.

D. Depletion, Fuel Management, Cost Analysis, and Reactor Economics

Includes burnup programs, isotope and fission-product buildup
and decay computations, and optimization studies.
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E. Space-independent Kinetics

Studies of the time-behavior of reactors, including delayed-neutron
effects and feedback mechanisms, and transfer-function evaluation.

F. Space-Time Kinetics, Coupled Neutronics-Hydrodynamics-
Thermodynamics and Excursion Simulations

Programs that consider spatial design characteristics and accom-
panying effects in studying the time behavior of the reactor.

G. Radiological Safety, Hazard and Accident Analysis

Calculation of internal and external dose rates, determination of
reactor thermodynamic and hydrodynamic properties following an accident,
e.g., release of radioactive materials, coolant system blowdown, steam
generator rupture.

H. Steady-state and Transient Heat Transfer

Includes fluid-flow studies and calculations of thermodynamic
properties.

I. Deformation and Stress Distribution Computations, Structural Analysis,
and Engineering Design Studies

Includes fuel-element design evaluations, core-configuration studies,
and composite structure analysis.

J. Gamma Heating and Shield Design Programs

Computation of heat-generation rates, and penetration analysis and
leakage calculations for reactor shields.

K. Total Systems Analysis

Collections of solutions to correlated problems elicited from several
categories, designed and used as systems.

L. Data Preparation

Generation of program parameters; checking, editing, and for-
matting of problem input information.

M. Data Management

Construction, maintenance, and retrieval of data files, e.g., cross-
section libraries.
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N. Subsidiary Calculations

Plotting, editing, and display routines that process output data from
other programs.

O. Experimental Data Processing

Programs designed to process data directly acquired from an ex-
perimental situation or to assist the experimenter in the design of the ex-
periment, including instrument response and correction factor calculations.

P. General Mathematical and Computing System Routines

Calculation of mathematical functions, and special-language routines
with general data-processing capabilities.

Q. Radiation Effects

Simulation of radiation damage processes in metals.
Z. Nuclear Data

Data prepared in specified program formats for benchmark studies,
program testing, etc.

Thesaurus
l-dimensional buckling differential equations
1-group capture diffusion
2-dimensional cell calculation* disadvantage factors
2-group coefficients distance
3-dimensional Cohen equation distribution
absorption coincidence methods Doppler broadening
accidents compound nuclei Doppler coefficient
activation containment dose rates
aerosols continuous release dynamics
age control economics
alpha decay control rods efficiency
angular distribution coolants elastic
anisotropic scattering correlation elasticity
annular space criticality enthalpy
assembler cross sections epithermal
atmosphere crystals equations
averages currents excursions
By, method cylinders expansion
background Dancoff correction factor
beams data processing failures
blowdown decay fast
Breit-Wigner formula deformation feedback
breeding depletion few-group

Brown-St. John model design finite-element
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fission

fission products
fluid flow

fluids

flux

Fourier transform
frequency

fuel cycle

fuel elements

fuels

gamma radiation
gas coolants

gases

geometries

graphs

group constants
Hauser-Feshbach theory
heat conduction
heat transfer
heating

heavy
heterogeneous
hexagonal
homogeneous
hydrodynamics
incoherent approximation
inelastic

infinite media

input data
instantaneous release
isotopes

isotropic scattering
kinetics

lattices

leakage

least squares
Legendre coefficients
libraries

lifetime

light

liquids

liquid metals
magnetic
maintenance

mass matrices

Maxwell distribution
measurements
minimization
moderators

Monte Carlo method
multidimensional
multigroup
multilevel

neutrons

nonlinear
numerical calculation
operation

optical model
output data
parameters
particles
performance
perturbation theory
pipes

P1, method

plates

poison

polynomials
potential scattering
power

power plants
preparation
pressure
production
programming languages
pumps

r-theta

r-z

radiation effects
radioactivity
reaction rates
reactivity

reactor safety
reactors

resolved region
resonance
resonance escape probability
resonance integrals
retrieval

scattering
scattering law
scintillation counters
searches
Selengut-Goertzel equation
shells

shielding

slabs

slowing down

S, method

solids

solutions

space
space-independent
space-time
spectra

spheres

statistics

steam generators
stresses
structural analysis
swelling

synthesis
temperature
temperature coefficient
thermal

thermal utilization
thermalization
thermodynamics
transfer functions
transients
transport theory
triangular
unresolved region
vapors

variations

velocity

vibrations

water

weight
Wigner-Wilkins model
Wilkins equation
x-y

X-y-2
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15. NAME AND ESTABLISHKMENT CF AUTHCRS -
66C0 L. Lo LYNN
WESTINGHCUSE ELECTRIC CCRPORATION
BETTIS ATCMIC POWER LABORATCRY
P. 0. BCX 79
WEST MIFFLIN, PENNSYLVANIA 15122

1€04 J« KOERNER
ARGONNE NATICNAL LABORATORY
P. 0. BOX 2528
ICAHO FALLS, ICAHO 834C1

16« MATERIAL AVAILABLE - RESTRICTED CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (6600 VERSICN)
SCURCE CECKS (6600-1022 CARDS, 1604-965 CARCS)
SAMPLE PROBLEMS (6600-7 CARDS, 1604-7 CARDS)
BETTIS ENVIRCNMENTAL ROLTINES (66C0-21,125 CARDS)
REFERENCE REPORTS, WAPD-TM-680 AND WAPD-TM-668, AND NOTE

17. CATEGORY - H

KEYWCRDS - THERMOCYNAMICS, WATER, PRESSURE, TEMPERATURE, LIQUIDS,
VAPCRS

445
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2.

3.

4.

5e

T

8.

1C.

el

12.

REACTCR CODE ABSTRACT 295 01/11

NAME OR DESIGNATICN OF PRCGRAM - FLASH3

CCMPLTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS CPERABLE - CLC660C

NATURE OF PHYSICAL PROBLEM SCLVED - FLASH3 DETERMINES THE TRAN-
SIENT RESPONSE OF A WATER-CCCLEC REACTOR TO A LOSS-0OF-COOLANT
ACCICENT OR SEVERE VARIABLE PRESSURE OPERATICN.

METHCC CF SOLUTICN - THE NUMERICAL INTEGRATICNS ARE DONE IN A
SERIAL MANNER BY A COMBINATION CF FORWARD DIFFERENCING AND IMPLI-
CIT TECKNIQUES. FLUID PROPERTIES ARE OBTAINED FROM PROGRAM
TABLES.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - THE REACTOR PLANT
MUST BE REPRESENTEC BY 20 OR LESS PRESSURE-DETERMINING NODES AND
40 CR LESS FLOW PATHS., THE PLANT AND CORE GECMETRY ARE ASSUMED
FIXEC IN TIME. HENCE, THE SOLUTICN IS NOT APPLICABLE AFTER SIGNI-
FICANT CORE MELTING.

TYPICAL RUNNING TIME - RUNNING TIME VARIES BETWEEN 1 TO 100 TIMES
REAL TIME, DEPENDING ON THE CCMPLEXITY OF THE PROBLEM,

UNUSUAL FEATURES CF THE PRCGRAM - FLASH3 CAN BE APPLIED TO ANY
WATER-CCOLED REACTCR GECMETRY OR PLANT CONFIGURATICN. IT INCLUDES
ACCUSTIC EFFECTS FCR BOTH SUBCOCLED AND SATURATED BLCWDOWNS.

RELATEC ANC AUXILIARY PROGRAMS - FLASH3 IS AN EXTENSION OF FLASH
ANC FLASH2 ANC USES THE INPUT PROCESSING SUBROUTINES FCHIP, CARDS,
AND INPF (SEE REFERENCE 4).

STATLS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1967.
CDC6600 VERSICN OF FLASH2 SUBMITTED SEPTEMBER 1967,
REPLACED BY CCC6600 VERSION OF FLASH3 JANUARY 1970.

REFERENCES - J. He MURPHY, J. A. REDFIELD, AND V., C. DAVIS,
FLASK-3 A FORTRAN IV PRCGRAM FOR THE SIMULATICN OF REACTOR PLANT
TRANSIENTS IN SPACE ANC TIME, WAPC-TM-800, JULY 1968,

Je A. REDFIELDy Jo. He. MURPHY, AND V. C. DAVIS, FLASH-
2 A FORTRAN IV PROGRAM FOR THE DIGITAL SIMULATICN OF A MULTINQDE
REACTOR PLANT CURING LOSS CF CCOLANT, WAPD-TM-666, APRIL 1967.

Se Go MARGOLIS AND J. A. REDFIELD, FLASH A PROGRAM
FOR CIGITAL SIMULATION OF THE LOSS-OF-COOLANT ACCIDENT, WAPD-TM-
534, MAY 1966.

C. J. PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRCNMENTAL REPORT, WAPD-TM-668, JANUARY 1967.

MACHINE REQUIREMENTS - 64K MEMORY

PROGRAMMING LANGUACE USED - FCRTRAN IV
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REACTCR CODE ABSTRACT 295 e o1/71

12.

l4.

15.

16,

17.

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCCPE 3.1,

ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

NAME AND ESTABLISHMENT CF AUTHCRS -
Je A, REDFIELDy Jo. He MURPHY, AND V. C. DAVIS
BETTIS ATCMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CCRPORATION
P. C. BCX 7S
WEST MIFFLIN, PENNSYLVANIA 15122

MATERIAL AVAILABLE - RESTRICTED CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE CECK (10,806 CARCS)
SAMPLE PROBLEM (61 CARDS)
BETTIS ENVIFCNMENTAL ROUTINES (214123 CARDS)
REFERENCE REPCRTS, WAPC-TM-8C0 AND WAPD-TM-668

CATEGORY - G

KEYWCRDS - ACCICENT, CCNTAINMENT, REACTORS, FUELS, CCOLANTS, FLUID
FLOW, PRESSURE DISTRIBUTICN, TEMPERATURE DISTRIBUTION,
BLCWCCwhNy REACTCR SAFETY
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1.

2.

3.

4e

5.

Te

8.

lc.

REACTCR CODE ABSTRACT 296 12767

NAME OR DESIGNATICN OF PRCGRAM - GRDWRK

COMPUTER FOR WhICK PROGRAM IS DESICNED AND OTHERS UPCN WHICH
IT IS OPERABLE - UNIVAC1108

NATURE OF PHYSICAL PROBLEM SOLVEC - GRDWRK GENERATES AS PUNCHED
OUTPLT THE BASIC FINITE ELEMENT REFERENCE GRID WORK FOR THE SAFE
CODESe. THIS GENERATED GRIC CCNSISTS CF TRIANGULAR ELEMENTS AND
NODESs UNIAXIAL ELEMENTS, SUCH AS REINFORCEMENT BARS, TENDONS, AND
ANCHCRS, AND BIAXIAL MEMBRANES, SUCH AS ANY THIN SHELL OR LINER.
THE PUNCHED OUTPUT SERVE AS CIRECT INPUT DATA TO THE SAFE CODES.

METHCC CF SOLUTICN - BY PUNCHEC CARD INPUT, THE USER DESCRIBES THE
STRUCTURE, PRESSURE LOADING, ANC TYPE OF GRID DESIRED. THE CODE
SCLVES SIMPLE SIMULTANECUS LINEAR EQUATIONS TO GENERATE THE COOR-
DINATES OF EACk GRID NOCE, NUMBERS ALL NODES AND ELEMENTS BY A
SYSTEM OF INDEXING, COMPUTES EXTERNAL PRESSURE LOADS CN SPECIFIED
NCDES BY ASSUMING AXISYMMETRICAL CISTRIBUTION, TRACES GIVEN UNI-
AXTAL AND BIAXIAL ELEMENTS ACROSS THE BACKGRCUND GRID TO ESTABLISH
APPRCXIMATIONS TO THESE ELEMENTS WITHIN THE GRIDy AND PUNCHES THE
RESULTS CUT AS CATA CARDS TO BE LSED WITH A SAFE CCDE.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -

1200 GRID NCDES
2€00 TOTAL GRIDy UNIAXIALy ANC BIAXIAL ELEMENT NODES

TYPICAL RUNNING TIME - 1 TC 5 SECCNDS ARE REQUIRED.

UNUSLAL FEATURES CF THE PRCGRAM - GRDWRK GENERATES THE UNIAXIAL
AND BIAXIAL APPROXIMATIONS.

RELATEC ANC AUXILIARY PRCGRAMS - SAFE-PCRS (ACC ABSTRACT 250),
SAFE-AXISYM (ACC ABSTRACT 251), SAFE-PLANE (ACC ABSTRACT 252),
SAFE-SHELL (ACC ABSTRACT 253), ANC SAFE-CREEP (ACC ABSTRACT 300)

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1967.
UNIVAC1108 VERSICN SUBMITTEC AUGUST 1967.

REFERENCES - D. A. DOERINGy, GRCWRK, A COMPUTER PROGRAM FOR THE
GENERATION OF TwO-CIMENSICNAL FINITE ELEMENT GRIDS, A USERS
MANUAL, GA-7856, JUNE 30, 1967.

D. C. CORNELL, SAFE-PCRS, A COMPUTER PRCGRAM FOR THE
STRESS ANALYSIS OF COMPOSITE BOCIES OF REVOLUTICN, INPUT INSTRUC-
TICAS, GA-6588, AUGUST 1, 1965,

D. C. CORNELLy SAFE-PLANE, A COMPUTER PROGRAM FOR THE
STRESS ANALYSIS ANC DESIGN OF TwO-DIMENSIONAL COMPOSITE BODIES,
A LSERS MANUAL, GA-7851, JUNE 30, 1967.

D. C. CORNELLy SAFE-SHELL, A CCMPUTER PROGRAM FOR THE
STRESS ANALYSIS OF THIN SHELL BODIES OF REVOLUTION, A USERS MANU-
AL, CA-7852, JUNE 30, 1967.
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17. CATEGORY - G
KEYWCRDS - 2-DIMENSIONAL, SHELLS, WATER REACTORS, ACCIDENTS,
COOLANTS, THERMAL, TEMPERATURE DISTRIBUTICN
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REACTOR COCE ABSTRACT 329 01/71

NAME OR DESIGNATION OF PROGRAM - MO457(PIPE)

CCMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS CPERABLE - CCC6600

NATURE OF PHYSICAL PROBLEM SOLVED - PIPE PERFORMS AN ELASTIC
STRESS ANALYSIS OF A 3-DIMENSICNAL PIPING STRUCTURE WITH THERMAL
STRESSESy REDUNCANT LOOPS, AND CCNCENTRATED LOADS.

METHCD CF SOLUTICN - LINEAR ELASTIC THEORY IS USED. EQUATIONS ARE
SET UP IN ACCORCANCE WITH CTAC AND TRAIL THEOCRY.

RESTRICTICNS ON THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -

100 PCSITICNS TC LOCATE FCRCES ANC ELEMENTS

20 FORCE-TRAILS

25 APPLIED LCACS

50 TOTAL LCADS

20 JCINT-CCNDITION LOACS

20 SETS OF MATERIAL PRCPERTIES

200 SETS OF STIFENESS DATA

S9 ELASTIC ELEMENTS

TYPICAL RUANNING TIME - CNE MINULTE IS REQUIRED.

UNUSUAL FEATURES CF THE PRCGRAM - TRAIL THEORY ALLOWS THE USER TO
INPUT GECMETRIC CATA FRCM WHICH THE PROGRAM CALCULATES CONNECTION
MATRICES FOR THE CTAC EQUATICNS.

RELATEC AND AUXILIARY PROGRAMS - PIPE IS A SIMPLIFICATION OF THE
MORE BASIC PROGRAM MOOl14. PIPE APPLIES MORE DIRECTLY TO PIPING
SYSTEMS,

STATLS - ABSTRACT FIRST DISTRIBUTED JUNE 1968.

CDC6600 VERSION SUBMITTED MARCH 1968, REPLACED BY UPDATED
CCC6600 VERSICN MAY 1570,

REFERENCES - C. M. FRIEDRICH, PIPE - A CCMPUTER PROGRAM FOR THE

ELASTIC STRESS ANALYSIS OF A PIPING STRUCTURE WITH THERMAL STRAINS
ANC EXTERNAL LCACS, WAPC-TM-752, MARCH 1968.

C. Jo PFEIFERy CDC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, WAPC-TM-668, JANUARY 1967.

MACHINE REQUIREMENTS - 1C0,000 (BASE 8) CENTRAL MEMORY AND 3 TAPES
(INPLT, OUTPUT, STCRAGE)

PRCGRAMMING LANGUAGE USED - FORTRAN IV
OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTICONS -
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1. NANME AND ESTABLISHMENT OF AUTHCR -
Ce. M. FRIEDRICH
BETTIS ATOMIC POWER LABORATCRY
WESTINGHOUSE ELECTRIC CCRPORATION
P. 0. BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122

16, MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (2174 CARDS)
SAMPLE PROBLEM (50 CARDS)
BETTIS ENVIRONMENTAL RCUTINES (21,123 CARDS)
REFERENCE REPORTS

1T CATEGORY = 1
KEYWCRDS - ELASTICITY, THERMAL STRESSES, PIPES, 3-DIMENSIONAL,
PRESSURE
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REACTCR CODE ABSTRACT 330 6/68

NAME OR DESIGNATICN OF PROGRAM - ECCSAlL

COMPLTER FOR WHICK PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CCC6400

NATURE OF PHYSICAL PRCBLEM SOLVEC - ECCSA1 PREDICTS THE THERMAL
ANC KYDRAULIC PERFCRMANCE OF REACTOR CORE CHANNELS DURING A LOSS-

OF-CCOLANT ACCIDENT AND SUBSEQUENT EMERGENCY CORE COOLING INJEC-
TICN.

METHCD CF SOLUTICN - EXPLICIT SCLUTICN OF THE TIME-DEPENDENT ECQUA-
TICNS IS USED.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - EMERGENCY CORE
CCCLANT MAY ENTER EITHER AT THE TCP OR AT THE BOTTCOM OF THE CHAN-

NEL BUT NOT AT BOTH ENDS SIMULTANEOUSLY.

TYPICAL RUNNING TIME - APPROXIMATELY 1000 TIME-STEPS CAN BE DONE
IN 1 MINUTE ON THE CDC64CO.

UNLSUAL FEATURES OF THE PRCGRAM -
RELATED ANC AUXILIARY PROGRAMS - NURLOC-1.0 (ACC ABSTRACT 328)

STATLS - ABSTRACT FIRST DISTRIBUTED JUNE 1968.
CDC64C0 VERSION SUBMITTED APRIL 1968.

REFERENCES - J. IYER, ECCSA-I A DIGITAL COMPUTER PROGRAM FOR THER-
MAL AND HYDRAULIC ANALYSIS OF CCRE CHANNELS IN THE EVENT OF A
NUCLEAR-REACTCR LOSS-OF-COCLANT ACCIDENT, BMI-1832, APRIL 1, 1968.

CRAIG T. WALTERS AND JOSEPH M, GENCO, NURLOC-1.0 A
DIGITAL COMPUTER PROGRAM FCR THERMAL ANALYSIS OF A NUCLEAR-REACTOR
LCSS-OF-COCLANT ACCIDENTY, BMI-1807, JULY 6, 1967.

MACHINE REQUIREMENTS - 64K MENORY WITH 2 TAPE UNITS
PRCGRAMMING LANGUAGE USED - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
SCCPE 2.0.

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -

NAME AND ESTARLISKMENT CF AUTKCR -
Je S. IYER
BATTELLE MEMORIAL INSTITUTE
CCLUMBLS LABCRATCRIES
505 KING AVENUE :
CCLUMBUS, OKID 42201



REACTOR CODE ABSTRACT 357 S 08/69

15 NAME AND ESTABLISHMENT OF AUTHOR -
A. H. MARCHERTAS
ARGONNE NATIONAL LABORATORY
G700 SOUTH CASS AVENUE
ARGONNE, ILLINOIS 60439

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (2230 CARDS)
SAMPLE PROBLEM (25 CARDS)
REFERENCE REPORT AND SUPPLEMENT

17. CATEGORY - 1
KEYWCRDS - STRUCTURAL ANALYSIS, STRESSES, DEFORMATION
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NAME CR DESIGNATICN OF PROGRAM - TWCTRAN

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPON WHICH
IT IS CPERABLE - UNIVAC1108, CCC6600, IBM360

NATURE OF PHYSICAL PROBLEM SCLVED - TWOTRAN SOLVES TWO-DIMENSIONAL
PARTICLE TRANSPORT PROBLEMS. SEPARATE JERSIONS ARE AVAILABLE IN
X-Y AND R-Z GECMETRIES AS WELL AS A GENERAL GECMETRY VERSION IN
X-Yy R-2, AND R-THETA GECMETRIES. BOTH DIRECT AND ADJOINT, HONO-
GENECUS (KEFF CR PARAMETRIC EIGENVALUE SEARCKES) OR INHOMOGENEOUS
TIME-INDEPENDENT PROBLEMS ARE SOLVED SUBJECT TO VACUUM, REFLEC-
TIVE, OR INPUT SPECIFICATICN OF BCUNCARY FLUX CONDITIONS. BOTH
ANISCTRCPIC INKCMCCENEGLS PRCBLEMS AND GENERAL ANISOTROPIC SCAT-
TERING PROBLEMS ARE TREATED.

METHCD OF SOLUTICN - ENERCY CEPENCENCE IS TREATED BY THE MULTI-
GRCUFP APPROXIMATICN AND THE ANGULAR DEPENDENCE BY A CISCRETE ORDI-
NATES APPROXIMATICN. 1IN THE X-Y VERSION SPACE DEPENDENCE IS
APPRCXIMATED BY A POSITIVE, WEIGHFTED, DIAMONC DIFFERENCE SCHEME

OR (AT THE USERS CPTICN) BY THE SCMEWHAT MORE ACCURATE (BUT NOT
POSITIVE) EQUAL WEIGHT DIAMONC CIFFERENCE SCHEME. IN THE GENERAL
GECMETRY VERSICN SPACE DEPENCENCE IS APPROXIMATED BY THE DIAMOND
DIFFERENCE SCHEME WITH A SET-TO-ZERO NEGATIVE FLUX CCNTROL. IN
BOTH VERSIONS ANISCTROPIC SCATTERING AND ANISOTROPIC INHOMOGENEOUS
SCURCES ARE REPRESENTED BY FINITE SPHERICAL HARMONICS EXPANSIONS.
WITHIN-GROUP TTERATIONS, UPSCATTERING ITERATIONS, KEFF ITERATIONS,
ANC EIGENVALUE SEARCH ITERATICNS ARE ACCELERATED BY A COARSE-MESH
PARTICLE REBALANCING ALGORITHM, AND, [N THE X-Y VERSION AT THE
OPTICN OF THE LSER, WITHIN-GRCUP ITERATICNS INCLUDING IMPLICIT
BOUNCARY CONDITICNS ARE ACCELERATED BY AN AUTOMATIC CHERYSHEV
ACCELERATION.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - THE VARIABLE
DIVMENSICNING CAPABILITY CF FORTRAN IV IS USED SO THAT ANY COMBINA-
TICN CF PROBLEM PARAMETERS LEADING TO A BLANK COMMCN VECTOR LENGTH
LESS THAN MAX IN THE X-Y VERSICN (LENXCA IN THE GENERAL GECMETRY
VERSICN) CAN BE USED. IN THE X-Y VERSICON FOR A 65,536 WORD
MACHINE MAX IS SLIGHTLY GREATER THAN 30,000 WORDS. IN THE GEN-
ERAL GECMETRY VERSION FOR A 65K MACHINE LENXCA CAN BE GREATER THAN
34,CC0 DEPENDING CN LOCAL SYSTEM REQUIREMENTS. WITH A FEW EXCEP-
TICNS, CNLY WITHIN-GROUP PROBLEM CATA ARE STORED IN FAST MEMORY
ANDC CATA FOR ALL CTHER GROUPS ARE STCRED IN AUXILIARY STORAGE.
ARBITRARY NUMBERS CF GRCUPS CF UP CR DOWN SCATTERING ARE ALLOWED.

TYPICAL RUNNING TIME - FOR THE X-Y VERSION CN A CDC6600 A 7-GRCUP,
LINEAR ANISOTRCPIC, UPSCATTERING, 40 X 40 S4 KEFF CALCULATICN
RECUIRES 57.23 MINUTES. A 1-GRCUP, ISOTROPIC SCATTERING, 32 X 32
S12 INHOMOGENECUS SOURCE CALCULATICN REQUIRES 0.54 MINUTE (PURE
ABSCRBER) CR 1.81 MINUTES (C=0.99). 1.26 MINUTES ARE REQUIRED BY
A 2-CROUP, LINEAR ANISCTROPIC, 10 X 10 S6 CRITICAL DIMENSION CAL-
CULATICN WITH BOTH X ANC Y DIMENSICNS MODIFIED. IN THE GENERAL
GECMETRY VERSICN AN X-Y, 7-GROUP, LINEAR ANISOTRCPIC, UPSCATTERING
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TYPICAL RUNNING TIME (CCNTINUED)

40 X 40, S4 KEFF CALCULATICN RECUIRES 64.73 MINUTES. AN R-THETA,
9-GRCUP, LINEAR ANISOTRCPIC, UPSCATTERING 42 X 10, S4 KEFF CALCU-
LATICN REQUIRES 12.83 MINUTES. AN R-Z, 10-GROUP, P2 SCATTERING,

21 x 20, S8, SCURCE PROBLEM REQUIRES 21.34 MINUTES.

UNUSUAL FEATURES CF THE PRCGRAM - UNULSUAL FEATURES INCLUCE COARSE
MESH ANC CHEBYSFEV CONVERGENCE ACCELERATIONS, COARSE MESH SPATIAL
ANC ANGULAR ORGANIZATICN TC PERMIT LARGER PROBLEMS, GENERAL ANISO-
TROPIC SCATTERING AND INHOMOGENEOUS SOURCE OPTION, INPUT SPECIFI-
CATICN CF TOP CR RIGHT BOUNDARY FLUXES, BUILT-IN DISCRETE ORDI-
NATES CCNSTANTS (S2y S4y ««.S16)y AND POSITIVE SPATIAL DIFFER-
ENCE SCHEME.

RELATEC AND AUXILIARY PRCGRAMS - THE GENERAL GEOMETRY VERSION IS
DESIGNED TO REPLACE ALL PRIOR VERSIONS OF 2DF (ACC ABSTRACT 173)
ANC TWOTRAN,

STATLS - ABSTRACT FIRST DISTRIBUTEC SEPTEMBER 1969.
UNIVAC11C8 X-Y VERSICN SUBMITTED DECEMBER 1968, REPLACED
BY UPCATED UNIVAC1108 VERSICN JUNE 1970.
IBM3€0 X-Y VERSICN SUBMITTED APRIL 1969.
UNIVAC1108 R-Z VERSION SUBMITTED OCTOBER 1969.
CDC660C GENERAL GECMETRY VERSION SUBMITTED JULY 1970.

REFERENCES - Ko Ce LATHRCP, TWOTRAN, A FORTRAN PRCGRAM FOR TWO-
DIMENSICNAL TRANSPORT, GA-8747, JULY 22, 1968,

Ke Ds LATHRCP, USERS GUIDE FOR THE TWOTRAN (X,Y) PRO-
GRAM, LA-4058, FEBRUARY 14, 196S.

M. SHAPIRC, 2CF, REACTOR COCE ABSTRACT 173, ANL-7411,
OCTOBER 1S67. .

Ke Do LATHRCP AND F. We BRINKLEY, THEORY AND USE OF
THE GENERAL GECMETRY TWCTRAN PRCGRAM, LA-4432, MAY 1970.

Fe BRINKLEY, SUBRCUTINE MANAGR, LASL NOTE, JULY 21,
1970.

RANDOM ECS I/0, LASL NOTE, JULY 10, 1969.

MACHINE REQUIREMENTS - FCR THE X-Y VERSICN 4 OUTPUT UNITS (DISKS,
DRUMS, OR TAPES) IN ADDITION TC INPUT AND OUTPUT UNITS. A VERSION
IS AVAILABLE FCR THE CCC6600 WHICK USES EXTENDED CORE STORAGE
INSTEAD OF THESE FOUR UNITS ANC ALSO ALLOWS BIGGER PROBLEMS BY
ELIMINATING MUCH OF THE FAST MEMCRY REQUIREMENT. FOR THE GENERAL
GECMETRY VERSICN S5 OUTPUT UNITS (DISKS, CRUMS, OR TAPES) ARE
REQUIREC IN ADCITICN TO 3 SYSTEM INPUT/CUTPUT UNITS. A CDC
EXTENCEC CORE STORAGE UNIT OR A LARGE BULK MEMORY IS ALSC
RECUIRED. (DISKS, DRUMS, CR TAPES CAN BE SUBSTITUTEC FOR THIS
REQU IREMENT.)

PRCGRAMMING LANGUAGE USEC - FORTRAN IV WITH A SMALL AMOUNT OF

MIXED INTEGER-FLOATING ARITHMETIC ANC GENERALIZED SUBSCRIPTING
IN THE X-Y AND GENERAL GECMETRY VERSIONS AND MINOR USE OF 10H

HCLLERITH FORMATS IN THE GENERAL GECMETRY VERSICN.
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OPERATING SYSTEM CR MONITCR ULNDER WHICH PROGRAM IS EXECUTED =-
EXEC II (UNIVAC1108), SCOPE 2.1 (CDC6600), AND 0S/360 (IBM360).

ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTIONS -
THE GENERAL GECMETRY VERSICON USES A LOCAL CROSS SECTION LIBRARY

(SLBROUTINE LAXS),

FEATURES MAY BE REMOVED SIMPLY.

NAME ANC ESTABLISHMENT OF AUTHORS -
UNIVAC1108, CDCé600

CCC6600

1BM3¢€0

K. D. LATHRCP

Fe We BRIMNKLEY

LCS ALAMOS SCIENTIFIC LABORATORY
P. 0. BOX 16¢€3

LOS ALAMOS, NEW MEXICC 87544

C. N. KELBER

REACTOR PHYSICS CIVISION
ARGONNE NATICNAL LABORATORY
9700 SOUTH CASS AVENUE
ARGONNE, ILLINCIS 60439

MATERTAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL

SCURCE CECKS (X-Y 1108-3909 CARDS,

CATEGCRY - C

KEYWORDS - 2-DIMENSIONAL, TRANSPCRT THEORY, SN METHOD,

AN ALGCORITHM TO REDUCE CORE SIZE (SUBROUTINE
RECUCE), A SPFCIAL CECIMAL OUMP FOR CDC MODE ERRORS,
PLOTTING ROUTINES FOR CCNTCUR AND PRCJECTIVE FLUX DISPLAYS.

AND SPECIAL

THESE

360-3643 CARDS, R-Z 1108-

3599 CARCS, GENERAL GEOMETRY 6600-8242 CARDS)
SAMPLE PROBLEMS (X-Y 1108-281 CARDS, 360-290 CARDS, R-Z 1108-
107 CARDS, GENERAL GECMETRY 6600-202 CARDS)
REFERENCE REPORTS, GA-8747, LA-4058, LA-4432, AND NOTES

X=Y,

CRI-

TICALITY SEARCKES, FLUX DISTRIBUTION, ANISOTROPIC SCAT
TERING, 2DF CODES
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REACTOR COCE ABSTRACT 359 10/69

NAME OR DESIGNATICN OF PRCGRAM - PUN1

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCON WHICH
IT IS OPERABLE - CCC6600

NATURE OF PHYSICAL PRCBLEM SOLVED - PUN1 EVALUATES UNRESOLVED
RACIATIVE CAPTURE INTEGRALS AND RELATED MULTIGROUP CROSS SECTIONS.
THE UNRESOLVED DISTRIBUTICNS MAY HAVE VARIOUS ORBITAL ANGULAR
MOMENTUM QUANTLM NUMBERS AND THE EFFECTS OF COPPLER BROADENING
AND SELF-SHIELCING ARE INCLUDED.

METHCD OF SOLUTICN - THE PSI(THETA,X) FUNCTICN IS EVALUATED ON THE
INTERVAL (C,20/TFETA) BY THE CFB RCUTINE DEVELOPED BY CELBARD
(SEE REFERENCE 2). THE J(THETA,BETA) FUNCTION IS OBTAINED FROM
THE PSI(THETA,X) FUNCTION BY TwWO TRAPEZOICAL INTEGRATIONS, FOL-
LCWEDC BY RICHARDCSCN EXTRAPCLATICN PLUS A WING CORRECTICN FOR

X GREATER THAN 20/THETA. THE INTEGRAL INVOLVING CHI-SQUARE FLUC-
TUATICN OF THE RECUCED NEUTRCN WIDTH, GAMMA(NO), IS EVALUATED BY
GAUSSIAN QUADRATURE. ThHE INTEGRATICN OVER THE NEUTRCN WEIGHTING
SPECTRUM IS APPROXIMATEC BY GAUSS QUADRATURE FOR THE 1/E CASE AND
TRAPEZOICAL INTECRATICON FOR CTHER WEIGHTING SPECTRA.

RESTRICTICAS CN THE COMPLEXITY CF THE PROBLEM - NO MCRE THAN 20
SPIN STATES PER CASE AND 54 ENERGY GROUPS ARE ALLOWED. AN ARBI-
TRARY ENERGY WEIGHTING SPECTRUM OF UP TO 498 POINTS MAY BE USED,
BUT ALL PCINTS MUST BE POSITIVE (W(E) GREATER THAN 0).

TYPICAL RUNNING TIME - LESS THAN 1/4 SECCND PER SPIN STATE PER
GRCUP IS REQUIRED.

UNUSULAL FEATURES CF THE PROGRAM -

(A) ANGULAR MCMENTUM QUANTUM NUMBER L = 0, 1,y 2y 3, 4 PERMIT-
TED.

(B)  GAMMA(NO) PERMITTEC TO FLUCTUATE WITH A CHI-SQUARE DIS-
TRIBUTION OF UP TO 8 DEGREES OF FREEDOM FOR EACH SPIN
STATE.

(C) EVALUATICN OF THE INTEGRAL CCNTRIBUTION FROM LEVELS WITH
GAMMA(NO) LESS THAN SOME FRACTICN OF THE AVERAGE PER-
MITTED.

(C) AN ARBITRARY GROSS ENERGY WEIGHTING SPECTRUM PERMITTED.

(E) DANCOFF CORRECTICN IS COMPUTED INTERNALLY FOR EITHER
HEXAGCNAL OR SQUARE LATTICE ARRAYS OF CYLINDRICAL CLAD
FUEL RODS.

RELATEC AND AUXILIARY PROGRAMS -

STATLS - ABSTRACT FIRST DISTRIBUTED SEPTEMBER 1969.
CDC66CO VERSION SUBMITTED APRIL 1969.

REFERENCES - N. M. STEEN, PUN-1 - A FORTRAN-IV PRCGRAM FOR THE
EVALLATICN OF UNRESOLVED RESONANCE INTEGRALS AND RELATED MULTI-
GROUP CRCSS SECTICNS (LWBR DEVELCPMENT PROGRAM), WAPD-TM-768,
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REACTCR CCDE ABSTRACT 367 i 10769

13.

14.

15.

1€.

17.

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC II.

ANY CTHER PROGRAMMING OR OPERATING INFCRMATION OR RESTRICTIONS -
A CALL TC SETECF IS COMPLETELY UNNECESSARY BUT ELIMINATES AN UN-
NECESSARY DIAGNOSTIC ON THE 1108.

NAVME ANC ESTABLISHMENT CF AUTHCR -
He Hs VAN TUYL
BATTELLE-NORTHWEST LABORATORY
P. O. BOX 999
RICHLAND, PENNSYLVANIA 99352

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (1175 CARDS)
BEINARY CECK (505 CARCS)
SAMPLE PROBLEM (71 CARDS)
LIBRARY (1512 CARDS)
REFERENCE REPORT AND NOTE

CATEGCRY = D
KEYWORDS - 2-GRCUP, ISOTCPES, PRODUCTION, DECAY, FISSICN PRODUCTS,
REACTICN RATES
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10.

11.
12.
13.

14,

15.

REACTCR CODE ABSTRACT 368 01/71

NAME OR CESIGNATION OF PROGRAM - FLANGE2

COMPLTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - IBM360, UNIVAC11CS8

NATURE OF PHYSICAL PROBLEM SOLVEC - FLANGE2 TAKES CROSS SECTIONS,

ANGULAR DISTRIBUTICN, RESONANCE PARAMETER, AND SCATTERING LAW DATA
FROM ENDF/B DATA TAPES AND PREPARES THERMAL MULTIGROUP CROSS SEC-

TICNS AND SCATTERING MATRICES.

METHCD CF SOLUTICN - DIRECT INTECRATION OF THE SCATTERING LAW IS
USED TO OBTAIN LEGENDRE MCMENTS.

RESTRICTICNS CN THE CCMPLEXITY CF THE PROBLEM -
MAXIMUM ENERGY GROUPS = 200
MAXIMUM LEGENDRE ORDER = 5

TYPICAL RUNNING TIME - A CROSS SECTICN CALCULATION CNLY REQUIRES
APPRCXIMATELY 1 MINUTE, WHILE A FULL SCATTERING MATRIX PROBLEM
(L=5) TAKES ABCUT 10 MINUTES.

UNULSUAL FEATURES CF THE PRCGRAM -
RELATED AND AUXILIARY PRCGRAMS - FLANGE1l (ACC ABSTRACT 247)

STATLS - ABSTRACT FIRST DISTRIBULTED SEPTEMBER 1969.
IBM360C VERSION SUBMITTEC JANUARY 1969.
UNIVAC1108 VERSICN SUBMITTEC MAY 1970.

REFERENCES - H. C. HONECK, Y. D. NALIBOFF, FLANGE-II, A CODE TO
PRCCESS THERMAL NEUTRON SCATTERING DATA FROM AN ENDF/B TAPE, PRE-
LIMINARY REPORT (SECTIONS 1-5 CNLY), DECEMBER 1968, AND REVISICNS,
SEPTEMBER 3, 1669.

MACHINE REQUIREMENTS - 32K WORDS
PRCGRAMMING LANGUAGE USEC = FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
0S/3€0 (IBM360) ANC EXEC II (UNIVACL1108).

ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
FLANGE2 REQUIRES FCR INPUT THE ENDF/B LIBRARY WHICH IS AVAILABLE
FRCM THE NATICMAL NEUTRCN CROSS SECTION CENTER AT BROOKHAVEN
NATICNAL LABORATORY.

NAME AND ESTABLISHMENT OF AUTHCRS -
IEM3€0, UNIVAC1108 .
ke Co HCNECK
CCMPUTER APPLICATIONS DIVISION
SAVANNAH RIVER LABORATORY
AIKEN, SOUTH CAFROLINA 29801
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15. NAFME ANC ESTABLISKMENT CF AUTHCR(S) (CONTINUED)
UNIVAC1108
Y. D NALIBCFF AND G. M. BORGONOVI
GULF RADIATICN TECHNOLOGY INCORPORATED
P. O. BOX 608
SAN DIEGO, CALIFCRNIA 92112

16, MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE OECKS (360-2839 CARCS, 1108-2788 CARDS)
SAMPLE PROBLEM (360-28 CARDS)
REFERENCE REPORT AND REVISICNS

17. CATEGORY - A
KEYWCRDS - THERMAL MULTIGRCUP CROSS SECTIONS, SCATTERING LAW,
ANGULAR DISTRIBUTICN, RESONANCE PARAMETERS, FLANGE
COCES

601
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REACTCR CODE ABSTRACT 3¢9 10769

NAME OR DESIGNATICN OF PROGRAM - RELAP2

COMPLTER FOR WHICH PROGRAM IS DESICNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CCC6600, IBM7044, UNIVACL108

NATURE COF PHYSICAL PROBLEM SCLVED - RELAP2 CALCULATES FLCW, MASS
INVENTORIES, TEMNPERATURES, PRESSURES, REACTIVITIES, AND TRANSIENT
PCWER FCR THE PRIMARY SYSTEM OF A WATER REACTOR DURING A REACTIV-
ITY OR A LOSS-OF-CCOLANT ACCIDENT. ALTHOUGH RETAINING THE SIMPLI-
FIEC GECMETRY (THREE VOLUMES PLLS A CCRE REGION) CF THE PREVIOUS
RELAP PROGRAM, MANY IMPRCVEMENTS AND EXTENSIONS HAVE BEEN MADE.
THE GECMETRY CAN BE MACE TC APPROXIMATE EITHER A PRESSURIZED OR A
BOILING WATER REACTOR SYSTEM. THE CCRE IS TREATED AS A TWO-POINT
MOCEL FCR POWER GENERATICN, HEAT TRANSFER, AND REACTIVITY FEED-
BACKS AND AS A CNE-POINT MODEL FCR THE REACTOR KINETICS, PRESSURE
BALANCES, AND FLOW BALANCES. ALSC, RELAP2 CAN BE USED FOR REACTOR
SYSTEM SAFETY STUDIES INCLUDING LARGE REACTIVITY EXCURSIONS AS
WELL AS THE LCSS-CF-COOLANT ANC PUMP-FAILURE ACCIDENTS.

METHCC COF SOLUTICN - THE TABULAR VALUES OF PRESSURE ARE INVESTI-
GATEC SUCCESSIVELY, STARTING AT THE PREVIOUS POINT IN THE STEAM
TABLES, UNTIL BOTH THE KNCWN CENSITY ANC ENTHALPY VALUES ARE
BRACKETED. WITHIN THESE LIMITS THE CALCULATED PRESSURE IS CHANGED
ITERATIVELY UNTIL THE DENSITY, CALCULATED FROM MULTIPOINT LINEAR
INTERPOLATION FORMULAS, MATCHES THE KNOWN DENSITY WITHIN THE COM-
PUTER ACCURACY. A SUBROUTINE USING THE NEWTON-RAPHSON METHOD WAS
WRITTEN WHICH CONVERGES THE FLCw EQUATIONS TC WITHIN CCMPUTER
ACCURACY LIMITS. NO INPUT INCREMENT IS REQUIREDC AND NO FAILURES
HAVE BEEN NOTEC. THE MASS AND ENERGY DIFFERENTIAL EQUATICNS ARE
SOLVED BY FORWARD FINITE DIFFERENCE TECHNIQUES.

RESTRICTIONS ON THE COMPLEXITY CF THE PROBLEM - THE PRESSURIZED
WATER REACTOR (PWR) SYSTEM IS DIVIDED INTO THREE BASIC VOLUMES -
(A) THE COLD LEG WHICH INCLUCES THE FLUID FRCM THE HEAT EXCHANGER
TO THE REACTOR INLET, (B) THE KCT LEC FRCM THE REACTCR OUTLET TO
THE FEAT EXCHANGERy, ANC (C) A SYSTEM PRESSURIZER CONNECTED TO THE
HCT VOLUME. EACH VOLUME IS DEFINED AS A SIMPLE CYLINDRICAL TANK
WHERE RELATIVE ENTRANCE ANC EXIT JUNCTIONS ARE SPECIFIED BY THE
USER. SYSTEM BREAKS INVCLVING LEAKS ARE ALLOWED IN ANY OF THE
IH:EESgELUMES. THE TIME-STEPS MUST BE EMPIRICALLY DETERMINED BY
H .

TYPICAL RUNNING TIME - THE APPRCXIMATE SPEED ON THE IBM7044 IS 200
:I:?-SYEPS PER MACHINE MINUTE. THE CDC6600 IS ABOUT TEN TIMES
ASTER.

UNUSUAL FEATURES OF THE PROGRAM - RELAP2 RETAINS MOST OF THE CAL-

CULATIONAL FEATURES OF ITS PREDECESSCRS, BUT DIFFERS MAINLY IN

THE REACTOR KINETICS, REACTOR CONTRCL CPTIONS, TWO-PHASE SEPARA-

;JEAFSODELSv PRESSURE AND FLOW SEARCH TECHNIQUES, ANC INPUT/OUT-
RM,
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NAME OR DESIGNATION OF PROGRAM - MO6El, MO657, M0626

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE CF PHYSICAL PROBLEM SCLVED - M0661, M0O657, AND M0626 PER-
FORM STATISTICAL ANALYSES CF CATA BASED ON A LEAST SQUARES POLY-
NOMIAL FIT,

METHOD CF SOLUTICN - M0661 IS BASED CN THE CCNSTANT RELATICN N=BO
ANC SIMPLY CCMPUTES THE SAMPLE MEAN, STANDARC DEVIATICN, AND
VARICUS OTHER STATISTICS FROM A GIVEN SET OF DATA., IT ALSC
OBTAINS CCNFIDENCE LIMITS FOR CERTAIN PARAMETERS BASED CN NORMAL
DISTRIBUTION THEORY.

MO€57 USES THE STRAIGKT LINE N=BN+B1*X AS THE MCDEL WHEN
PAIRED DATA ARE GIVEN. ESTIMATES OF THE INTERCEPT, BO, AND THE
SLCPEy Bl, ARE CBTAINEC AS ARE VARIOUS CONFICENCE INTERVALS USEFUL
IN A STATISTICAL ANALYSIS CF THE CATA,

M0626 USES THE POLYNCMIAL CF THE R-TH DEGREE IN K VARIABLES
AS ITS MODEL. [T PERFORMS A MULTIPLE LINEAR REGRESSICN ANALYSIS
OF THE DATA.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM -

TYPICAL RUNNING TIME = LESS THAN 1 MINUTE IS REQUIRED.

UNUSLAL FEATURES CF THKE PRCGRAM - THE DATA MAY BE TRANSFORMED BY
ADDITICN OF A CONSTANT, MULTIPLICATICN BY A CONSTANT, RAISING TO
A PChER, OR USE OF A LOCARITHEMIC, EXPONENTIAL CR TRIGCNCMETRIC
TRANSFORMATION PRICR TO THE ANALYSES.'

RELATEC AND AUXILIARY PROGRAMS -

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
CCC66CO VERSICN SUBMITTEC OCTOBER 1969.

REFERENCES - T. SHIMAMOTO, THREE CCMPUTER PRCGRAMS FCR PCLYNCMIAL
CURVE FITTING, WAPC-TM-914, AUGUST 1669.

Ce Jo PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRONMENTAL REPORT, WAPD-TM-668, JANUARY 1967.
MACHINE REQUIREMENTS - CDLC-280 PLCTTER FOR THE GRAPHICAL OUuTPUT
PROGRAMMING LANGUACE USEC - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCCPE 3.1.

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -

NAME AND ESTABLISHMENT CF AUTHCF -
T. SHIMAMCTO
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15. NAME AND ESTABLISKMENT OF AUTHCR(S) (CONTINUED)
BETTIS ATCMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CORPORATIGCN
P. O. BCX 79
WEST MIFFLIN, PENNSYLVANIA 15122

16« MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE DECKS (M0626 1514 CARDS, M0657 1300 CARDS, MQC661 857
CARDS)
SAMPLE PROBLEMS (M0626 27 CARDS, MC657 16 CARDS, MO661 23
CARDS)
BETTIS ENVIRCNMENTAL RCUTINES (21,123 CARCS)
REFERENCE REPORTS, WAPC-TM-668 ANC WAPC-TM-914

11. ' GAIEGORY, = P
KEYWCRDS - STATISTICS, LEAST SQUARES, DATA PROCESSING, GRAPHS
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NAME OR DESIGNATICN OF PRCGRAM - MANEL

COMPLTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CCC6600

NATURE OF PHYSICAL PROBLEM SOLVED - THE MANEl PROGRAM FINDS THE
MAGNETIC FLUX IN EACH BRANCH OF A MACNETIC NETWORK CONSISTING OF A
NUMBER CF BRANCHES OF IRCN ANC AIR., THE PROBLEM IS CNE STEP IN
THE CESIGN OF SLOW SPEEC RELUCTANCE MOTORS IN WHICH THE MAGNETIC
FLUX IS DETERMINEC IN ALL CCMPCNENT PARTS FOR A POSITICN OF THE
ROTCR WITH RESPECT TO THE STATCR.

METHCD CF SOLUTICN - TEHE EQUATICNS TO BE SOLVED ARE OBTAINED BY
APPLYING OHMS LAW AND KIRCHOFFS LAW TO Ti{E MAGNETIC NETWORK. THE
RESULTING NONLINEAR EQUATICNS ARE SOLVED BY THE NEWTON-RAPHSON
METHCD CF ITERATICN. THE LINEARIZED EQUATIONS ARE SOLVED BY

USING KRCNS FUNCAMENTAL FORMULA FCR MESH ANALYSIS OF AN ELECTRICAL
CIRCLIT.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - THE NETWORK CON-
SISTS OF A NUMBER OF MAJOR RECTANGLES CR LOOPS CONNECTED TO EACH
OTHER IN A CYCLIC FASHION. EACH LARGE RECTANGLE IS SUBDIVIDED
INTC A NUMBER CF SMALLER RECTANGLES. EACH SIDE (NETWORK BRANCH)
HAS A RELUCTANCE BUT ONLY CNE BRANCH OF EACH MAJOR RECTANGLE HAS
A CRIVING FORCE CORRESPCNDING TO THE APPLIED AMPERE TURNS IN THE
STATCR., [IF THERE ARE L LOCPS AND R RECTANGLES PER LOOP, THEN LR
LINEAR EQUATICNS MLST BE SCLVEC. A RULE OF THUMB LIMITATION IS
LR LESS THAN OR EQUAL TO 9C, ALTHCUGH THE PROGRAM IS ACTUALLY
LIMITEC CNLY BY THE AMOUNT OF CORE STCRAGE AND THE ADEQUACY OF
GAUSS ELIMINATICN WITH PIVCTAL CCANDENSATION.

TYPICAL RUNNING TIME - FOR VALUES OF LR = 24 THE SOLUTICN IS
OBTAINED IN 5 TO 1C SECCNDS.

UNUSUAL FEATURES CF THE PROGRAM - GIVEN THE MAGNETIZATICN CHARAC-
TERISTICS OF THE VARIOUS STEELS (REPRESENTED BY POINTS CN A
TABLE)y, MANEL FINDS A POINY CN EACH CURVE ANC CALCULATES THE EQUA-
TICN OF A TANGENT TO THE CURVE INSTEAD OF A STRAIGHT LINE FROM THE
CALCULATED POINT TO THE CRIGIN. REGARDLESS OF THE CCMPLICATION OF
THE NETWORK, THE PROGRAM SCLVES THE PRCELEM IN LESS THAN 10 ITERA-
TICNS. THE PROGRAM ALSO CALCULATES THE TOTAL MAGNETIC ENERGY IN
THE ENTIRE NETWCRK.

RELATED AND AUXILIARY PROGRANS - MANELl IS AN IMPROVED VERSICN OF
MOS5€S.

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
CDC66CO VERSICN SUBMITTEC OCTOBER 196S.

REFERENCES - D« A. GUERDANy O. J. MARLOWE, MANE1l - A DIGITAL COM-
PUTER PROGRAM TO SCLVE A RECTANGULAR MAGNETIC NETWORK, WAPD-TM-
79C, SEPTEMBER 1S56S.
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10.

11.

12.
13%

14.

15.

16.

17.

REFERENCES (CONTINUED)

D. A. GUERCAN, M0565, A PROGRAM TO SOLVE A RECTANGU-
LAR MAGNETIC NETWORK FGR USE CN THE PHILCO-2000 COMPUTER,
WAPC-TM=-557, FEBRUARY 1966.

C. Jo PFEIFER, CDC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRCNMENTAL REPCRT, WAPC-TM-6€8, JANUARY 1967.

MACFINE REQUIREMENTS - FOR SMALL PROBLEMS, LR = 18, 25,000 (OCTAL)
CORE LOCATIONS ARE REQUIRED. FOR LARGE PROBLEMS, LR = 80, 154,000
(OCTAL) CCRE LCCATIONS ARE REQUIREC.

PRCGRAMMING LANGUACE USEC - FORTRAN 1V

OPERATING SYSTEM CR MONITCR UNDER WHICH PROGRAM IS EXECUTED -
SCGPE 33

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -
FORTRAN INTEGER ANC REAL VARIABLES ARE EQUIVALENCED. IT IS
ASSUMED THAT VARIABLES ARE ALLCCATED THE SAME NUMBER OF STORAGE
BITS INDEPENDENTLY OF THIS TYPE CESIGNATION.

NAME AND ESTABLISKMENT CF AUTHCRS -
C. A. GUERDAN AND O. J. MARLOWE
BETTIS ATOMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CORPORATION
Pe 0. BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122

MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (6SS CARDS!}
SAMPLE PROBLEM (14 CARDS)
BETTIS ENVIRONMENTAL RCUTINES (21,123 CARDS)
REFERENCE REPCRTS, WAPD-TM-790 ANC WAPD-TM-668

CATEGORY - 1
KEYWCRDS - DESIGN, MAGNETIC FLUX, M0O565 CODES
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NAME OR DESIGNATICN OF PROGRAM - ALPHA-M

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360

NATURE OF PHYSICAL PROBLEM SOLVEC - ALPHA-M IS USEC FOR DETERMIN-
ING RADIOCISOTOPES BY LEAST SCUARES RESOLUTICN OF THE GAMMA RAY
SPECTRA. IT CAN HANDLE A VERY LARGE LIBRARY OF GAMMA RAY SPECTRA
ANC TAKES INTC ACCCUNT CCRRECTICNS SUCH AS BACKGROUND SUBTRACTION,
COUNTING TIME, DECAY TIME, DEAD TIME, AUTOMATIC COMPENSATION FOR
GAIN AND THRESKCLD SHIFTS, SIZE CF THE ALIQUCT, VOLUME RECUCTICN
PRICF TO CCUNTING, AND SO CN.

METHCD OF SOLUTICN - ALPHA-M USES AN ITERATIVE LEAST SQUARES
SCHEME FOR CLCSELY ESTIMATING THE WEIGHTING FACTORS. IN THE FIRST
ITERATICON, THE WEIGHTING FACTCRS ARE ESTIMATED BY USING THE ACTUAL
NUMBER CF COUNTS PER CHANNEL, LEADING TO A CALCULATEC NUMBER OF
CCUNTS. IN THE SECOND, THE FACTCRS ARE MORE CLOSELY ESTIMATED

BY LSING THE CALCULATED VALUES FRCM THE FIRST ITERATION. FURTHER
ITERATICNS LEAC TC THE DESIREC CECREE CF ACCURACY.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
80 ISOTOPES IN THE LIBRARY
256 CHANNELS IN THE ANALYZER

TYPICAL RUNNING TIME -

UNL SLAL FEATURES CF THE PRCGRAM -

RELATEC ANC AUXILIARY PRCGRAMS - ALPHA-M IS AN IMPROVED VERSION OF
PRCGRAM ALPHA.

STATLS = ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
IBM36C VERSION SUBMITTED CCTOBER 1969, SAMPLE PROBLEM
EXECUTED BY ACC.

REFERENCES - E. SCHONFELD, ALPHA M - AN IMPROVED COMPUTER PROGRAM
FOR CETERMINING RACIOISCTCPES BY LEAST-SQUARES RESOLUTICN OF THE
GAMMA-RAY SPECTRA, ORNL-3975, SEPTEMBER 1966.

E. SCFCNFELD, ALPHA - A COMPUTER PROGRAM FOR THE DE-
TERVMINATICN OF RACICISOTOPES BY LEAST-SQUARES RESCLUTICN OF THE
GAMMA-RAY SPECTRA, ORNL-3810, JULY 1S65.
MACHINE REQUIREMENTS -
PRCGRAMMING LANGUACE USED - FCRTRAN IV
OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

ANY CTHER PROGRAMMING CR OPERATING INFCRMATICN OR RESTRICTIONS -



694

REACTOR CODE ABSTRACT 413 -2~ 0L/ TE

1S. NAME ANC ESTABLISHMENT CF AUTHCR =
€. SCHCNFELD
CAK RIDCE NATICNAL LABORATORY
P. 0. BOX X
CAK RICGE, TENNESSEE 37830

1€é. MATERIAL AVAILABLE -
SCURCE CECK (692 CARDS)
SAMPLE PROBLEM (766 CARCS)
REFERENCE REPORT, ORNL-3975

17. CATEGORY - 0O
KEYWCRDS - GAMMA RADIATION, SPECTRA, I[SOTOPES, LEAST SQUARES,
BACKGRCUND, ALPHA CCCES
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NAME OR DESIGNATICN OF PROGRAM - TAC3D

COMPUTER FOR WKICH PROGRAM IS DESICNED AND CTHERS UPCN WHICH
IT IS OPERABLE - UNIVAC11C08

NATURE OF PHYSICAL PROBLEM SOLVED - TAC3D IS DESIGNED TO TREAT
TRANSIENT, THREE-DIMENSICNAL HEAT TRANSFER PROBLEMS. STEADY-STATE
PROBLEMS ARE TREATED BY CONSIDERING THE PROBLEM TO BE A TRANSIENT,
STARTING WITH AN ASSUMED TEMPERATURE DISTRIBUTICN AND RUNNING
UNTIL EQUILIBRIUM CONDITIONS ARE ESTABLISHED. GECMETRICALLY, THE
PRCBLEM MAY BE CEFINED BY EITHER RECTANGULAR (X,Y4Z) OR CYLINDRI-
CAL (RyZ,THETA) CCCRDINATES.

METHCD COF SOLUTICN - THE HEAT CCNCUCTION EQUATICN IS REPLACED BY
AN ECUIVALENT SET CF LINEAR FINITE DIFFERENCE EQUATICNS. THESE
ARE SCLVED BY AN IMPLICIT ALTERNATING DIRECTION SCHEME WHICH
RECLTIRES A REGULAR GEOMETRY IN THAT THE POINTS AT WHICH TEMPERA-
TURES ARE TO BPE CALCULATED MUST BE IN REGULAR ROWS, COLUMNS, AND
PLANES. AS A CCNSEQUENCE, TAC3D IS PRIMARILY SUITED TO SOLVE
PRCBLEMS THAT ROUGHLY FIT AN ENVELOPE OF EITHER A RECTANGULAR
PARALLELEPIPED OR AN INCCMPLETE RIGHT CIRCULAR CYLINDER.

RESTRICTIONS CN THE COMPLEXITY CF THE PROBLEM -

(A) THE GRID PLANE SYSTEM MUST BE ORTHOGCNAL IN THE RECTANGU-
LAR OR CYLINDRICAL CCCRDINATE SYSTEM. THEREFORE, THE
SIDES CF THE NOCAL ELEMENTS MUST ALSO BE ORTHOGCNAL. THE
ENTIRE PROBLEM MUST BE BCUNDED BY 6 GRID PLANES ON CONE OF
THE COCRDINATE SYSTEMS. CIFFICULTIES IN TREATING IRREGU-
LAR BCUNCARIES CAN BE OVERCOME TC SCME EXTENT THROUCGH THE
USE OF MATERIALS HAVING SPECTIALLY CHCSEN PROPERTIES.

(B) ALL RACIATICN IS TREATEC CNE-DIMENSICNALLY.

(C) THERE ARE NO PROVISICNS FOR THERMAL EXPANSION OR CHANGE OF
PHASE. SUCH SPECIAL HFEAT TRANSFER SITUATICNS CCULD BE
INCLUDED BY EXTENSIONS OF THE EXISTING PROGRAMMING.

TYPICAL RUNNING TINME -

UNUSUAL FEATURES CF THE PRCGRAV -

(A) THE GECMETRICAL INPUT IS SIMPLE.

(B) THKE INPUT CF THERMAL PARAMETERS IS BY FORTRAN V ARITHMETIC
STATEMENT FUNCTICNS. MANY OF THE CALCULATICN VARIABLES
(TIME, LOCAL TEMPERATURE, LOCAL POSITICN, ETC.) ARE AVAIL-
ABLE FCR USE IN THESE FUNCTICNS.

(C) INTERNAL AND EXTERNAL FLOWING COOLANTS MAY BE USED.

(C) THERE MAY BE INTERNAL AND EXTERNAL THERMAL RADIATICN.

(E) THERE IS A WIDE SELECTICN OF OPTICNAL OUTPUT.

(F) THERE IS A SPECIAL OPTICN WHICH MAY BE USED FOR OBTAINING
STEADY-STATE RESULTS EFFICIENTLY.

RELATEC AND AUXILIARY PRCGRAMS - TAC2D (ACC ABSTRACT 408), WHICH
IS ThO-CIMENSICNAL ANC FAS ALL THE FEATURES OF TAC3D, AND RAT3D,
WHICK TAC3D REPLACED.
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STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
UNIVAC1108 VERSION SUBMITTED OCTOBER 1969.

REFERENCES - J. Fo PETERSEN, TAC3D, A GENERAL PURPOSE THREE-DIMEN-
SICNAL HEAT TRANSFER COMPUTER CCDE - USERS MANUAL, GA-9263, SEP-
TEMBER 1969.

Se So CLARK, Jo V. DEL BENE, ANC J. F. PETERSEN,
TAC3C, A GENERAL PURPOSE THREE-DIMENSIONAL HEAT TRANSFER COMPUTER
COCE - MATHEMATICAL FORMULATICNS AND PROGRAMMERS GUICE, GA-9264,
SEPTEMBER 1969.

J. DCUGLAS, ALTERNATING DIRECTICN METHODS FOR THREE
SPACE VARIABLES, NUMERICAL MATHEMATICS, VOL. 4y PP. 41-63, 1962,

Jo F. PETERSEN, TAC2C, A GENERAL PURPCSE TWO-DIMEN-
SICNAL HEAT TRANSFER COMPUTER CODE - USERS MANUAL, GA-8868, SEP-

TEMBER 1969.
Se S. CLARK AND J. F. PETERSEN, TAC2D0, A GENERAL

PURPCSE TWO-DIMENSIONAL HEAT TRANSFER COMPUTER CODE - MATHEMATI-
CAL FCRMULATICNS AND PROGRAMMERS CUIDE, GA-9262, SEPTEMBER 1969,

MACHINE REQUIREMENTS - 65K MENMORY. A MAXIMUM OF FOUR AND A MINI-
MUM CF NO TAPES ARE REQUIRED, DEPENDING UPON THE COODE OPTIONS
BEING USED.

PRCGRAMMING LANGUAGE USED - FCRTRAN V

OPERATING SYSTEM CR MONITOR ULNDER WHICH PROGRAM IS EXECUTED =-
EXEC II.

ANY CTHER PROGRAMMING CR CPERATING INFCRMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTHCR -
Jeo F. PETERSEN
GULF GENERAL ATCMIC INCCRPORATED
P. O. BOX 608
SAN DIEGC, CALIFCRNIA 092112

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (7952 CARDS)
SAMPLE PROBLEM (98 CARDS)
REFERENCE REPORTS, GA-9263 AND GA-9264

CATEGORY - H
KEYWCRDS = TRANSIENTS, HEAT TRANSFER, 3-DIMENSIONAL, COOLANTS,
X-Y-Z, R-Z-THETA, TAC2C CCODES, RAT3D COCES
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NAME OR DESIGNATICN OF PROGRAM - CEXE/INCEXE

CCMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - IBM360

NATURE OF PHYSICAL PROBLEM SOLVEC - CEXE SOLVES THE THREE-DIMEN-
SICNAL XYZ TIME-DEPENDENT XENCN SPATIAL OSCILLATICN PROBLEM USING
A MOCIFIEC ONF ENERGY GRCUP THECRY AND A NOCAL REPRESENTATICN.

METHCD CF SOLUTICN - CEXE SOLVES FOR THE SPATIAL NEUTRCN SOURCE
DISTRIBUTION WITH COUPLED DOPPLER AND MODERATOR TEMPERATURE FEED-
BACKS. TFHE TIME DEPENCENCE CF THE ICDINE AND XENON CONCENTRA-
TIONS ARE BASEC ON THE ASSUMPTICN OF CONSTANT POWER DURING EACH
TIME-STEP INTERVAL.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMUM REACTOR
CORE SIZE REPRESENTATION IS RESTRICTED TO A NODAL CONFIGURATION
OF 19 X 19 X 1C IN THE X, Y, 2 CIRECTIONS, RESPECTIVELY.

TYPICAL RUNNING TIME - A TYPICAL PRCBLEM REQUIRES 4 SECONDS PER
SOURCE ITERATICN FCR A 1000 NODE CORE WITH NO FEEDBACKS AND 7.5
SECCNDS PER ITERATICN FOR A 2600 NODE CORE WITH BOTH DOPPLER AND
MOCERATCR TEMPERATURE FEEDBACK.

UNUSUAL FEATURES OF THE PRCGRAM - CEXE PROVIDES A FULL THREE-
DIMENSICONAL REPRESENTATION AND INCLUCES ALL MAJOR FEEDBACK MECHA-
NISMS WHICH ARE IMPORTAANT IN XENCN OSCILLATICN PROBLEMS. MAXIMUM
FLEXIBILITY HAS BEEN PROVIDEC ANC THE CODE CAN BE USED FOR REAC-
TORS WITH BIDIRECTICONAL COCLANT FLOW PATTERNS.

RELATEC AND AUXILIARY PROGRAMS - INCEXE PREPARES TAPE INPUT
RECUIRED BY CEXE.

STATLS - ABSTRACT FIRST DISTRIBUTED DECEMBER 1970.
IBM360 VERSION SUBMITTED OCTOBER 1969, SAMPLE PROBLEM
EXECLTED BY ACC.

REFERENCE - R. KERN, D. C. WRIGHFT, W. C. COPPERSMITH, AND

Z. R. RCSZTOCZY, OPTIMUM SPATIAL FLUX CCNTROL PRCJECT PHASE 1
CEXEy A THREE-CIMENSIONAL NOCAL METHCD FOR ANALYSIS CF XENON
OSCILLATICNS AND CCNTROL, CENC-3932-1-349, MAY 1969.

MACHINE REQUIREMENTS - 256K BYTES, 6 IBM2314 DISK DRIVES, AND 3
IB¥2400 TAPE CRIVES

PRCGRAMMING LANGUACE USED - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
0S/360.

ANY CTHER PROGRAMMING OR CPERATIANG INFORMATICN OR RESTRICTIONS -
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15. NAME AND ESTABLISHMENT CF AUTHCRS -

AUTHOR
R. KERN
REACTOR THEORY ANC ANALYSIS SECTION

PRESENT CONTACT
S« PACINO, MGR.

CCMPUTER SERVICES SECTICN
CCMBUSTICN ENGINEERING, INC.
1000 PROSPECT HILL ROAD

W INDSCOR, CCANECTICUT 06095

1é. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECKS (CEXE 1702 CARCS, INCEXE 198 CARDS)
SAMPLE PROBLEMS (CEXE 151 CARDS, INCEXE 26 CARDS)

REFERENCE REPORT

17. CATEGORY - F
KEYWCRDS - 3-DIMENSIONALs X-Y-Z, COPPLER FEECBACK, MODERATORS

TEMPERATURE FEECBACK, 1-GRCUP, IODINE, XENON, CONTROL,
HEAVY WATER REACTORS, INCEXE CODES
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REACTCR CODE ABSTRACT 416 01/71

NAME OR DESIGNATICAN OF PROGRAM = FPARTI

CCMPLTER FOR WHICH PROGRAM IS CESIGNEC ANC CTHERS UPON WHICH
IT IS OPERABLE - CCC6500

NATURE COF PHYSICAL PROBLEM SCLVEC - PARTI IS A GROUP COLLAPSING
COCE WHICH DETERMINES THE OPTIMUM DISCRETE REPRESENTATICN OF A
VARIABLE FOR SUBSECUENT REPETITIVE CALCULATICNS.

METHCD CF SOLUTICN - PARTI USES THE RESULTS FROM AN INITIAL
DETAILEC CALCULATICN (SUCH AS A SLOWING DOWN CALCULATICN FOR AN
ENERCY-DEPENDENT FLUX APPLICATICN) AND RECUCES THE CORRESPONDING
SPACE AND/OR ENERGY STRUCTURE TO AN CPTIMAL FEW-INTERVAL AND/OR
FEW-GROUP REPRESENTATICN IN ACCORCANCE WITH THE MINIMIZATION OF AN
OBJECTIVE RESPCNSE FUNCTICN. THIS MINIMIZATION IS ATTAINED
EVMPLCYING A METHOD OF STEEPEST CESCENT IN PIECE-WISE CONSTANT,
NCN-CCNVEX, MULLTI-CIMENSICNAL PHASE-SPACE.

RESTRICTICNS CN THE CGMPLEXITY CF THE PROBLEM - PARTI WILL OPTI-
MIZE THE DISCRETE REPRESENTATICN CF AN ARBITRARY FUNCTION OF ONE
OR TwWO INDEPENCENT VARIABLES. TFE PRESENT PROGRAM STORAGE ALLCCA-
TICN PERMITS UP TC 80 NCDES FCR EACH COORCINATE OF A DETAILED
REPRESENTATION ANC ALLOWS COLLAPSING UP TC 40 NODES FOR EACH COOR-
DINATE COF THE REDUCED REPRESENTATION.

TYPICAL RUNNING TIME - RUNNING TIMES OF TYPICAL CASES HAVE SELDOM
EXCEEDED 10 SECONDCS.

UNUSUAL FEATURES CF THE PROGRAM - PARTI PERFORMS GROUP OR MESH
CCLLAPSING IN AN CPTIMAL SENSE. .

RELATEC AND AUXILIARY PRCGRAMS - PARTI MAY BE CONSIDERED TO BE AN
AUXILIARY PROGRAM TO ALMCST ANY NEUTRON DIFFUSICN THEORY OR NEU-
TRCN TRANSPORT PRCGRAM,

STATLS -~ ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
CDC65C0O0 VERSION SUBMITTEC NOVEMBER 1969.

REFERENCES - A, A, HARMS AND J. A. STCCDARD, PARTI, A CODE FOR
OPTINMAL PARTITICNING OF ONE AND TwO VARIABLE PIECEWISE-CONTINUOUS
FUNCTICNS IN REACTCR CALCULATICNS, TRW 4332.2.69-410, 1969.

A. A. HARMS AND N. Jo. MCCORMICK, OPTIMAL NEUTRCN
GRCUP STRUCTURE, TRANSACTICNS AMERICAN NUCLEAR SOCIETY, VOL. 11,
P. 27, 1568.

A. A. HARMS AND A. L. BABB, OPTIMAL AND NON-OPTIMAL
NEUTRCN STRUCTURES, TRANSACTICNS AMERICAN NUCLEAR SOCIETY, VOL.
12, P. 143, 19¢S.

A. A, HARMS, VARIABLE PHASE-SPACE NEUTRCN TRANSPORT
ANALYSIS, UNIVERSITY OF WASHINGTCN THESIS, 1969.

MACHINE REQUIREMENTS - 32K MEMORY
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REACTCR CODE ABSTRACT 416 =2 o1/71
12. PRCGRAMMING LANGUAGCE USEC - FCRTRAN IV
13, OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
SCOGPE.
14, ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
A RANDCM NUMBER GENERATOR WITH THE FUNCTICN NAME RANF(X) IS USED.
15. NAME ANC ESTABLISHMENT OF AUTHCRS -
A. A. HARMS
CEPARTMENT CF ENGINEERING PHYSICS
MCMASTER UNIVERSITY
HAMILTCN, ONTARIC, CANADA
J. A. STOCDARC
TRW INCCRPORATED
TRW SYSTEMS GROUP
CNE SPACE PARK
REDONDO BEACH, CALIFORNIA 90278
16, MATERIAL AVAILABLE -
SCURCE CECK (6500-331 CARDS)
SAMPLE PROBLEM (6500-31 CARCS)
REFERENCE REPORT, TRW 4332,2.69-410
17. CATEGCRY - B

KEYWCRDS - GROUP CONSTANTS, FEW-GROUP CROSS SECTIONS, INPUT DATA
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REACTCR COCE ABSTRACT 417 01/71

NAME OR CESIGMATION OF PROGRAM - ATKHENA4

CCMPUTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - IBM360/75,91

NATURE CF PHYSICAL PROBLEM SOLVEC - ATHENA4 COMPUTES FORM FACTORS
FOR INELASTIC SCATTERING CALCULATICNS, USING SINGLE-PARTICLE WAVE
FUNCTIONS THAT ARE EICENSTATES CF MOTION IN EITHER A WOODS-SAXCN
POTENTIAL WELL CR A HARMCNIC OSCILLATOR WELL. TWO-BODY FORCES OF
GAUSSy, CCULOMB, YUKAWA, ANC A SUM OF CUT-OFF YUKAWA RADIAL DEPEN-
DENCES ARE AVAILABLE.

METHCD CF SOLUTICN -

RESTRICTICNS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF =

1CO WAVE FUNCTICN CCMFCNENTS

10 INTERACTICN COMPCNENTS
THE RECUCED MATRIX ELEMENTS OF THE ONE-BODY MULTIPCLE OPERATORS
MAY BE INCLUDEC ALTOMATICALLY IN THE WAVE FUNCTION COEFFICIENTS.
NCN-LOCAL EFFECTS CN THE WAVE FUNCTICONS MAY BE INCLUDED IN THE
LOCAL ENERGY APPROXIMATICN.,

TYPICAL RUNNING TIME - ABOUT 2 MINUTES ARE REQUIREC FOR THE SAMPLE
PRCBLENM.

UNLSUAL FEATURES OF THE PRCGRAM -

RELATEC ANC AUXILIARY PRCGRAMS - ATHENA4 IS A REVISEC AND UPDATED
VERSICN OF THE ORIGINAL ATHENA CCDE. IT CAN PUNCH THE FORM FAC-
TCRS CN CARDS IN A FORMAT SUITABLE FOR* INPUT TO THE DWBA COCE
JULTE.

STATLS - ABSTRACT FIRST CISTRIBUTED DECEMBER 1970.
IBM360 VERSION SUBMITTED NOVEMBER 1569, SAMPLE PROBLEM
EXECUTED BY ACC.
REFERENCES - F. S. CHWIEROTHy J. I. DODSCNy, M. B. JOHNSCN,
Le he OWEN, ANC Go. R. SATCHLER, FORM FACTORS FOR INELASTIC SCAT-
TERING - THE CCDE ATHENA IV, CRAL-TM-2703, SEPTEMBER 5, 1969, AND
CORRIGENCA, APRIL 1970.
MACHINE REQUIREMENTS -
PROGRAMMING LANGUAGE USED - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
0S/3¢€0.

ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTKCRS -
Fe S¢ CHWIERCTF, Jo I. DODSCN, M. B. JCHNSON,
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REACTCR CODE ABSTRACT 417 e 01/71

1. NAME AND ESTABLISHMENT CF AUTHCR(S) (CONTINUED)
L. We OWEN, ANC G. R. SATCHLER
CAK RIDCE NATICNAL LABORATORY
P. 0. BCOX X
CAK RIDCE, TENNESSEE 37830

lé. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE CECK (1926 CARCS)
SAMPLE PROBLEM (11 CARDS)
REFERENCE REPCRT AND CORRIGENDA

17« CATYEGOGRY - A
KEY®CRDS - INELASTIC SCATTERING, POTENTIAL SCATTERING, NUCLEAR
MOCELS, ATHENA COCES, JULIE CODES
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REACTCR COCE ABSTRACT 418 o1/71

NAME CR DESIGNATICN OF PROGRAM - CHAINS

COMPUTER FCR WHICH PROGRAM IS CESICGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - GE6€25,€35

NATURE CF PHYSICAL PROBLEM SOLVEC - CHAINS COMPUTES THE ATCM DEN-
SITY CF MEMBERS OF A SINGLE RACICACTIVE DECAY CHAIN. TFE LINE-
ARITY OF THE BATEMAN EQUATIONS ALLOWS TRACING OF INTERCCNNECTING
CHAINS BY MANUALLY ACCUMULATING RESULTS FROM SEPARATE CALCULATIONS
OF SINGLE CHAINS. RE-ENTRANT LOOPS CAN BE TREATED AS EXTENSIONS
OF A SINGLE CHAIN. LOSSES FRCM THE CHAIN ARE ALSC TALLIED.

METHCC CF SOLUTICN - THE BATEMAN ECUATIONS ARE SOLVEC ANALYTICALLY
USING DCUBLE PRECISION ARITHMETIC. POLES ARE AVOIDED BY SMALL
ALTERATICNS OF THE LOSS TERMS, MULTIGROUP FLUXES, CROSS SECTIONS,
ANC SELF-SHIELCING FACTORS ENTEREC AS INPUT ARE USED TO CCMPUTE
THE EFFECTIVE SPECIFIC REACTICN RATES. THE ATOM DENSITIES ARE
CCMFLTED AT ANY SPECIFIEC TIMES.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA OF =
50 MEMBERS IN A CHAIN
100 ENERGY CROUPS
100 TIME VALUES

TYPICAL RUNNING TIME - LESS THAN 10 SECONDS ARE REQUIRED CON A
GE&2E%.

UNUSUAL FEATURES CF THE PRCGRAM -

RELATEC AND AUXILIARY PRCGRAMS - CHAINS IS SIMILAR TO CRUNCH AND
ISOCRUNCH (ACC ABSTRACT 180).

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
GE635 VERSION SUBMITTEC CECEMBER 196€9.

REFERENCE - We. Be. HENDERSCN, PROGRAM CHAINS (NMP-856), GEMP-490,
MARCH 27, 1967.

MACHINE REQUIREMENTS - 16K MEMCRY
PRCGRAMMING LANGUAGE USED = FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
GECCS.

ANY CTHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTEKCR -
W. B. FENDERSCN
WESTINGHOUSE PWR SYSTEMS DIVISICN
NUCLEAR ANALYSIS
P. 0. BOX 355
PITTSBURGH, PENNSYLVANIA 15230
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REACTCR CODE ABSTRACT 418 -2- 01/71

1é. MATERIAL AVAILABLE -
SCURCE DECK (230 CARCS)
BINARY DECK (73 CARCS)
SAMPLE FROBLEM (55 CARCS)
REFERENCE REPORT

17. CATECGORY - D
KEYWORDS - ISCTOPES, PRODUCTICN, DECAY, SPACE-INDEPENDENT, REAC-
TICN RATES, CRUNCH CCDES, ISOCRUNCH CODES
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REACTCR CODE ABSTRACT 419 01/71

NAME OR DESIGNATICMN OF PFOGRAM - CASCACE/CLUSTER

CCMPLTER FCR WHICH PROGRAM IS DESICNED AND OTHERS UPCN WHICH
IT IS OPERABLE - IBM7090,94

NATURE OF PHYSICAL PROBLEM SCLVEC - CASCACE IS A SIMULATICN OF THE
COLLISICN CASCACE RESULTINC FRCM THE DISPLACEMENT OF A PRIMARY
KNCCK=-ON ATOM BY AN ENERGETIC NEUTRON IN A BCDY-CENTERED-CUBIC OR
FACE-CENTERED-CUBIC CRYSTAL STRUCTURE. CLUSTER ANALYZES THE SPA-
TIAL DISTRIBUTICN CF THE RESULTING RADIATION CAMAGE IN TERMS OF
VACANCY AND INTERSTITIAL CLUSTERS, TAKING INTO ACCCUANT THE EXACT
CRYSTAL STRUCTURE.

METHCD CF SOLUTICN - DISCRETE SIMULATION IS USED.

RESTRICTICNS CN THE COMPLEXITY CF THE PROGRAM - THE BASIC ASSUNMP-
TICN IS THAT THE SCLE MODE OF ATCMIC INTERACTION IS THE BINARY
ELASTIC CCLLISICN. FOR ALPHA-IRCN AND COPPER THE VALID ENERGY
RANGE IS BELOW 50 KEV. IN PRACTICE, MEMORY RESTRICTIONS LIMIT
THE PRIMARY KNCCK-CN ATOM TO AN ENERCY RANGE LESS THAN 25 KEV.

TYPICAL RUNNING TIME - ABCUT 7.5 MINLTES ARE REQUIREC FCR A 20 KEV
CASCADE.

UNUSUAL FEATURES OF THE PRCGRAM - FAP ROUTINES ARE USED TO STORE
AND RETRIEVE INFORMATICN FRCM MEMORY ABOUT LATTICE SITE CCCUPANCY.
TO FULLY UTILIZE MEMORY, THIS INFCRMATION IS PACKED.

RELATEC ANC AUXILIARY PROGRAMS - CASCADE IS AN EXTENSICN OF EARLI-
ER PROGRAMS FCR A SQUARE PLANAR LATTICE AND FOR A WURTZITE STRUC-
TURE.

STATLS - ABSTRACT FIRST CISTRIBUTED CECEMBER 1970.
IBM7060 VERSICN SUBMITTEC NOVEMBER 1969.

REFERENCES - D. G. BESCO AND N. R. BAUMGARDT, CASCADE AND CLUSTER
(CCMPUTER PROGRAMS TO SIMULATE RACIATION DAMAGE PROCESSES IN
METALS AND ANALYZE THE DISTRIBUTICN OF DEFECTS), GEMP-356, APRIL
1965.

D. G« BESCO AND J. R. BEELERy JR.y CCMPLTER PROGRAMS
DESCRIBING COLLISICN CASCACES IN BINARY METALS, PART I - SQUARE
PLANAR LATTICE, GENP-192, FEBRUARY 1663, PART Il - WURTZITE STRUC-
TURE, GEMP-200, FEBRUARY 1963, PART IIIl - BODY-CENTERED-CUBIC AND
FACE-CENTERED-CUBIC STRUCTURES, GEMP-243, AUGUST 1963.

MACHINE RECUIREMENTS - 32K MEMCRY ANC 6 TAPES

PRCCRAMMING LANGUAGES USED - FCRTRAN II (SO PERCENT)
FAP (10 PERCENT)

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
I8¢ FCRTRAN MCNITOR SYSTEM,
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REACTOR CODE ABSTRACT 419 =2= 01/71

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -
THE USE OF ASSEMBLY LANGUAGE FCR CRITICAL PARTS OF THE PROGRAM
WILL REQUIRE SCME PROGRAMMING EFFCRT FOR CCNVERSICN TO ANOTHER
MACHINE.

15. NAME AND ESTABLISHMENT OF AUTHCRS -
C. G. BESCO ANC N. R. BAUMGARDT
GENERAL ELECTRIC COMPANY
AIRCRAFT ENGINE GROUP
CINCINNATI, OHIO 45215

16. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (7538 CARDS)
BINARY CECK (1529 CARDS)
SAMPLE PROBLEM (25 CARDS)
REFERENCE REPORTS

17 < CATECORY '—=.Q
KEYWCRDS - SPECTRA, ELASTIC SCATTERING, CRYSTALS, RADIATION
EFFECTS
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REACTCR CODE ABSTRACT 420 01/71

NAME OR CESIGMNATICN OF PRCGRAM - GROLSE

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - GE625,635

NATURE OF PHYSICAL PROBLEM SOLVEC - GROUSE CCMPUTES EFFECTIVE
MULTIGROUP CRCSS SECTICNS AS A FUNCTICN OF POSITION IN THE CORE
OF A REACTCR CR THE ABSCRBER REGICN CF A FUEL OR CCNTROL ELEMENT.
THE FLUX WEIGHTING USES SYNTHESIZED FLUXES GENERATED IN FINE EN-
ERGY DETAIL FRCM PARAMETRIC FLUX TRAVERSES SUPPLIED AS INPUT AS A
FUNCTICN OF THE CCRE ABSORPTICN AND SCATTER CROSS SECTICNS.

METHCD CF SOLUTICN - CCRE CRCSS SECTIONS IN SUFFICIENTLY FINE
ENERGY DETAIL TO PERFORM NUMERICAL DCPPLER-BROADENING ARE GENER-
ATED FRCM SINGLE-LEVEL BREIT-WIGNER PARAMETERS OVER THE SPECIFIED
ENERGY RANGE. INPLT PARAMETRIC FLUX TRAVERSES ARE CCMPUTED EXTER-
NALLY TO GRCUSE BY ANY APPROPRIATE MCNOENERGETIC TRANSPORT
APPROXIMATION, WITH A TRIAL SCURCE IN THE CORE FOR WHICH A CORREC-
TICN IN GROUSE IS SUBSEQUENTLY MADE. THE MODERATOR (REFLECTOR)
ANC CLAC (STRUCTURE) CROSS SECTICNS ARE SUPPLIED AS CONSTANT SCAT-
TER AND ABSORPTION IN THE MONCENERGETIC FLUX TRAVERSE CALCULA-
TICNSy BUT 1/V ABSCRPTION IN THCSE REGIONS IS ALLCWED IN COMPUTING
THE ENERGY DEPENDENCE OF THE MODERATCR FLUX. THE SPATIAL FLUX
SHAPE AT EACH ENERCY IN THE FINE ENERGY LATTICE IS SYNTHESIZED BY
INTERPOLATION IN THE PARAMETRIC VALUES USING THE VALUE CF THE CORE
ABSCRPTION AND SCATTER CRCSS SECTICNS AT THOSE ENERGIES. THE
GROUP REDUCTICN USES THESE FLUXES TO GENERATE THE EFFECTIVE MUL-
TIGRCUP REACTICN RATES IN SPECIFIED ZONES IN THE CORE. THE MULTI-
GRCUP EFFECTIVE CRCSS SECTIONS ARE CCMPUTED TO REPRODUCE THE EF-
FECTIVE REACTICN RATES BY AGAIN LSING THE PARAMETRIC FLUX DATA.

RESTRICTICNS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -

99 GROUPS

40 CORE 2CNES

20 PARAMETRIC VALUES OF CCRE ABSORPTICN CROSS SECTION

3 PARAMETRIC VALUES OF SCATTERING CROSS SECTICAN
25 ISOTOPES
2600 FINE ENERGY LATTICE PCINTS

THE CORE CAN CCNTAIN A MIXTURE OF ISCTOPES IF THE ISOTOPIC COMPO-
SITICN IS NOT A FUNCTICN OF PCSITION. [IF ISOTOPIC CCMPOSITION
VARIES, EFFECTIVE CROSS REACTICNS FOR EACH ISOTOPE CAN BE CARRIED
OUT ON CNE ISCTOPE AT A TIME, LSING THE AVERAGE NON-RESCNANT
CRCSS SECTION CF ALL OTHERS AS PART CF THE BACKGROUND CROSS SEC-
TICN.

TYPICAL RUNNING TIME - ABOUT 20 MINUTES ARE REQUIRED TO PROCESS
2600 ENERGIES ANC 40 CORE ZCNES TC OBTAIN MULTIGROUP CROSS SEC-
TICNS INVOLVING 7 ISOTOPES. GENERATICN OF DCPPLER-BROACENED ISO-
TOPIC LIBRARY TAPE IS PRCPCRTICNAL TC THE NUMBER OF ISOTOPES AND
THE NUMBER OF ENERCGIES FOR EACH ISOTCPE. CNE ISOTOPE AT 2600
ENERGIES CAN BE ACCED IN ABCLT 4 MINUTES.
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REACTOR CODE ABSTRACT 420 == 01/71

1.

€.

1C.

11.
12.

13.

l4.

1€.

17.

UNLSUAL FEATURES CF THE PRCGRAM -

RELATEC AND AUXILIARY PRCGRAMS - THE MONCENERGETIC PARAMETRIC FLUX
DISTRIBUTICNS MUST BE CALCULATED AND PROCESSED EXTERNALLY TO
GRCLSE.

STATLS - ABSTRACT FIRST DISTRIBLTEC CECEMBER 1970«
GE635 VERSION SUBMITTED DECEMBER 1969.

REFERENCES - W. B. HENDERSCN, CEVELOPMENT AND CORRELATICN OF A
METHCD FOR GENERATING SPACE-CEPENCENT MULTIGROUP EFFECTIVE CORE
CRCSS SECTIONS FOR 710 REACTCR ANALYSIS, GEMP-548, SEPTEMBER 25,
16617.

w. B, HENDERSCN, LSERS CATA FOR THE GROUSE CODE,
GEMP NOTE, DECEMBER 2, 1S62.

MACHINE REQUIREMENTS - 38K MEMORY, 6 TAPES OR DISC
PRCGRAMMING LANGUACE USED - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
GECCS.

ANY CTHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTICNS -
ENERGY LATTICES ARE ORCEREC IN THE ANALOGUE OF A CARC SCRTER. THE
FLCATING NUMBERS ARE SORTED BIT BY BIT. THE SORTING ALGORITHMS
(CRCER AND ORCER 1) ARE THEREFORE MACHINE-DEPENDENT AND ARE CODED
FOR THE GE€25,635 MACHINES.

NAME ANC ESTABLISHKMENT OF AUTHCR -
We B. HENDERSCN
WESTINGHOUSE PWR SYSTEMS DIVISION
NUCLEAR ANALYSIS
P. 0. BOX 355
PITTSBURGH, PENNSYLVANIA 15230

MATEFIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (1814 CARCS)
BINARY DECK (563 CARDS)
SAMPLE PROBLEM (955 CARCS)
REFERENCE REPORT AND NCTE

CATEGORY - B

KEYWCRDS - CROSS SECTICNS, BREIT-WIGNER FORMULA, DOPPLER BROADEN-
INGy FLUX SYNTHESIS, FETEROGENEOUS FLUX DISTRIBUTION,
CELL CALCULATICNS, HOMCCENECUS REACTORS, MULTIGROUP
GRCUP CCNSTANTS
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REACTCR COCE ABSTRACT 421 01/71

NAME OR DESIGNATICN OF PROGRAM - MICHFRD

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - GE€25,635

NATURE OF PHYSICAL PROBLEM SOLVEDC - THE VICKERS PYRAMID NUMBER AND
THE MICROHARDNESS INCREMENT FRACTICN ARE COMPUTED FROM FILAR

MICRCMETER EYEFIECE READINGS. THESE READINGS ARE MADE CN INDENTS,
WHICK HAVE BEEN MACE BY AN INCENTER, IN THE MATERIAL BEING TESTED.

METHCD CF SOLUTICON - THE VICKERS PYRAMID NUMBER IS A FUNCTICN OF
THE INCLUDED ANGLE BETWEEN TWO OPPOSITE FACES OF THE INDENTER, THE
LCAC CN THE INCENTER, ANC THE DIAGCNAL OF THE INDENT. THE MICRO-
HARCNESS INCREMENT FRACTICN IS A RELATICONSHIP BETWEEN THE VICKERS
PYRAMID NUMBERS OF TWO SPECIVMENS, BOTH BEING TESTED AT THE SAME
TEMPERATURE. [IF READINGS FRCM BOTH SPECIMENS ARE NOT AVAILABLE

AT THE SAME TEMPERATURES, LINEAR INTERPOLATICN ON THE GIVEN READ-
INGS IS USED TO OBTAIN REACINGS AT THE DESIRED TEMPERATURES.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF =
100 TEMPERATURES FOR EACH SPECIMEN
1000 INDENTS, SUMMEC CVER ALL TEMPERATURES, FOR EACH SPECIMEN
4 READINCS PER INDENT

TYPICAL RUNNING TIME - LESS THAN 3 SECONDS PER CASE ARE REQUIRED.

UNUSUAL FEATURES CF THE PRCGRAM -

RELATEC AND AUXILIARY PRCGRAMS - MICHRD IS WRITTEN TC USE A GEé35

SUBRCUTINE PLCP TO PLOY RESULTS WITH'*A CALCOMP PLOTTER. THIS IS A
PRCGRAM CPTICN. THE PLCP SUBROUTINE FOR THE GE635 AND THE IBMT7090
=94 IS MAINTAINEC BY GENERAL ELECTRIC AIRCRAFT ENGINE GROUP.

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
GE&35 VERSION SUBRMITTED DECEMBER 1969.

REFERENCE - N. R. EAUMGARDT ANC J. L. KAMPHOUSE, HOT MICROHARDNESS
PRCGRAM, MICHRC, GEMP-725, DECEMBER 1, 1969.

MACHINE REQUIREMENTS - 27K MEMCRY
PROGRAMMING LANGUACE USEC = FCRTRAN 1V

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
GECCS.

ANY CTHER PROGRAMMING CR CPERATINC INFORMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTHCR -
NANCY R. BAUMGARCT
GENERAL ELECTRIC COMPANY
AIRCRAFT ENGINE GRCUP
CINCINNATI, CHIC 45215
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1€, MATERIAL AVAILABLE -
SCURCE DECK (756 CARDS)
BINARY CECK (21€ CARDS)
SAMPLE PROBLEM (195 CARCS)
REFERENCE REPORT

17 CATEGORY - O
KEYWCRDS - MEASUREMENTS, RADIATICN EFFECTS, TENPERATURE, GRAPHS
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REACTCR COCE ABSTRACT 422

NAME OR CESIGNATICN OF PROGRAM - SPECTRA

01/71

COMPLTER FOR WHICH PROCRAM IS CESIGNED AND OTHERS UPCON WHKICH
IT IS OPERABLE - IBM709C-S4

NATURE OF PHYSICAL PROBLEM SOLVEC - SPECTRA COMPUTES THE NUMBER

ANC SPECTRUM CF PRIMARY KNCCK-CN ATOMS RESULTING FRCM NEUTRCN
COLLTISICN SEQUENCES IN A MATERIAL UNCER IRRACIATION.

METHCD CF SOLUTICN - MONTE CARLC TECHNIQUES ARF USED.

711

RESTRICTICNS CN THE COMPLEXITY CF THE PROGRAM - ONLY ELASTIC SCAT-

TER IS TREATED.

TYPICAL RUNNING TIME - THE SAMPLE PRCBLEM,

10,0CC NEUTRCN HISTORIES,

REQUIRES

UNLUSUAL FEATURES CF THE PRCGRAM -

RELATEC AND AUXILIARY PRCGRAMS =

3.9 MINUTES.

INPUT PROGRAM ARE INCLUDED IN THE SPECTRA PACKAGE.

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
IBM7CSC-S4 VERSICN SUBMITTEC DECEMBER 1969.

REFEFENCE - N. R. BAUMCGARDT,

GEMP-728, DECEMBER 1969.

MACHINE REQUIREMENTS - 32K MEMCRY

PRCGRAMMING LANGUACE USEC - FAP

OPERATING SYSTEM CR MONITOR

IBM FORTRAN MCNITOR SYSTEM,

ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTICNS -

SINCE THIS PROGRAM [S WRITTEN IN ASSEMBLY LANGUAGE, I

RECLIRE CONSIDERABLE EFFCRT TO

NAME ANC ESTABLISKMENT CF AUTHCR -
NANCY R,
GENERAL ELECTRIC COMPANY
AIRCRAFT ENCINE GROUP
CINCINNATI, CHIC

BAUMGARCT

45215

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECKS (SPECTRA 3331 CARDS, 20-4 317 CARDS,
CARDS)
BINARY CECKS (SPECTRA €36 CARCS,
CARDS)
SAMPLE PROBLEMS (SPECTRA 63 CARDS, 20-4 355 CARDS,

REFERENCE REPCRT

CARDS)

WHICH IS SMALL WITH

PROCRAM 20-4 AND THE SPECTRA

SPECTRA PROGRAM USERS MANUAL,

UNDER WHICH PROGRAM IS EXECUTED -

T wOULD

CCNVERT IT TO ANOTHER MACHINE.

0€5S1 655

20-4 244 CARDS, C65SI 161

06591 151
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17. CATEGCRY - Q
KEYWCRDS - SPECTRA, RACIATICN EFFECTS, ELASTIC SCATTERING, 20-4
COCESy 06591 CODES
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REACTCR CODE ABSTRACT 423

NAME OR DESIGMATICN OF PROGRAM - CCS

01/71

COMFLTER FOR WHFICH PROGRAM IS DESIGNED AND CTHERS UPCN WHICH

IT IS OPERABLE - GE625,€35

NATURE OF PHYSICAL PROBLEM SOLVEC - DCS COMPUTES THE LOCAL NEU-
TRCN FLUX PER REFERENCE REACTCR PCWER LEVEL WHICH WILL PRODUCE THE
ALTERNATIVELY, IF THE FLUX

VALUE IS SUPPLIED, THE CORRESFCNCING DOSIMETER ACTIVITY WILL BE

MEASURED ACTIVITY CF A COSIMETER.

CALCULLATED.

METHCD CF SOLUTICN - THE TYPES CF DOSIMETERS TREATED ARE THOSE IN
WHICH NEUTRON TRRACIATICON CF THE PARENT ISOTOPE LEADS TO A GROUND
STATE AND A METASTABLE STATE COF THE RADIOCACTIVE DAUGHTER, OR TC A
GRCUND STATE CONLY. THE PATEMAN ECUATIONS ARE SCLVED DIRECTLY IF
THE FLUX IS GIVEN AND ITERATIVELY IF THE ACTIVITY IS GIVEN.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM -

100 PCWER CYCLES

MAXIMUM CF -

TYPICAL RUNNING TIME - 0.25 SECCNDS PER DOSIMETER ARE REQUIRED.

UNUSUAL FEATURES CF THE PRCGRAM =

RELATEC ANC AUXILIARY PRCGRAMS -

STATLS - ABSTRACT FIRST DISTRIBLTEC CECEMBER 1970.
GE635 VERSION SUBMITTEC DECEMBER 1969.

REFERENCE - N. R. BAUMGARDT AND W. B. HENDERSCN, PRCGRAM DOS,
NSP-874, A FORTRAN IV PROGRAM TC CCMPUTE THE FLUX CR SPECIFIC
ACTIVITY ASSOCIATEC WITH A DCSIMETER, GEMP-729,

MACHINE REQUIREMENTS - 25K MEMORY

PROGRAMMING LANGUACE USEC - FCRTRAN 1V

DECEMBER 1969.

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -

GECCS IIl.

ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTHCRS -

We Be KENCERSCAN
WESTINGHOLSE PwR SYSTEMS DIVISION

NUCLEAR ANMNALYSIS

P. C. BOX 355

PITTSBURGH,

PEANSYLVANIA
NANCY R, BAUMGARCT
GENERAL ELECTRIC COMPANY

AIRCRAFT ENGINE GRCUP

CINCINNATI,

CHIC

4S215

15230
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16. MATERIAL AVAILABLE -
SCURCE OECK (456 CARDS)
BINARY CECK (122 CARDS)
SAMPLE PROBLEM (95 CARDS)
REFERENCE REPORT

17. CATEGORY - D
KEYWCRDS - ISOTOPESs PRODUCTICN, DECAY, SPACE-INDEPENDENT, DOSE
RATES



1.
2.

3.

5.

7.
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NAME OR DESIGNATICN COF FRCGRAM - CLURL

COMPLTER FOR WHICF PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCCé6600

NATURE OF PHYSICAL PROBLEM SOLVEC - GLUBLl SOLVES THE WATERLOGG ING
TRANSIENT CAUSEC BY THE EXISTENCE OF A FUEL ELEMENT CLACDING
DEFECT DURING AN INCREASE IN PCwER, THE POWER IS EITHER - CASE 1,
PUT IN AS AN ARBITRARY FUNCTICN OF TIME, OR CASE 2, ASSUMED TO BF
A SERIES OF LINEAR RAMPS TC A NEw STEACY-STATE WITH STEEPER AND
STEEPER SLCPES. ALL THE CECMETRY AND METAL PROPERTIES ARE INPUT
QUANTITIES. WATER PROPERTIES ARE OBTAINED FROM INTERNAL TABLES.
CLAC ANC FUEL THERMAL, STRESS, ANC STRAIN CCMPUTATICNS ARE PER-
FCRMED. THE OUTPUT CONSISTS CF INTERNAL PRESSURE ANC DEFECT FLOW.
FOR CASE 1y THE CLAC STRESS VERSUS TIME IS QUTPUT, AND FOR CASE 2,
THE NEW STEADY-STATE PCWER WHICH JLST CAUSES CLAD FAILURE IS OUT-
PUT.

METHCD CF SOLULTICN - THE TRANSIENT IS COMPUTED AS A SEQUENCE OF
QUASI-STEACY STATES, WITH FUEL ANC CLAC TEMPERATURES, STRESSES,
AND STRAINS BEING COMPUTEC AT ELEVEN DIFFERENT VALUES OF STEADY-
STATE VCLUME AVERAGE ENTHALPY. LINEAR INTERPOLATICN THEN GIVES
THESE QUANTITIES AT ANY CTHER VCLUME AVERAGE ENTHALPY. THE COMPU-
TATICNS MUST BE DCNE ITERATIVELY SINCE ALL METAL PRCPERTIES CAN BE
PUT IN AS TEMPERATURE CEPENDENT QUANTITIES. THEN STRAINS AND
ENTHALPY ARE USED TO CALCULATE THE FLEL ELEMENT CORE, PLENUM, AND
ANNULUS VOLUMES ANC ENTHALPIES VERSUS TIME. FINALLY, THIS DATA

IS LSED TO COMPLTE INTERNAL PRESSURE, CLAC STRESSES, AND DEFECT
FLCwe THE FUEL ELEMENT IS SPLIT INTC TWO PARTS, THE FUEL SECTION
AND THE PLENUM. THE SPLIT OCCURS AXIALLY AT THE TOP OF THE FUEL.
THE FUEL SECTICN CCNTAINS CONTRCL VOLUMES FOR THE FUEL, CORE (IF
ONE EXISTS), ANNULUS, ANC CLAC. THE PLENUM SECTION HAS CCNTROL
VOLUMES FOR THE PLENUM ANC CLAD. HEAT CONVECTION DUE TO WATER
FLCWING BETWEEN SECTICNS AND OLT CF THE DEFECT IS SMALL AND
ASSUMEC NEGLIGIBLE. STRESS AND STRAIN CALCULATICNS ARE DCNE
ELASTICALLY wITH ALLOWANCE FCR INTERFERENCE BETWEEN THE FUEL AND
CLAD.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - FOR EACH METAL
PRCPERTY, UP TC 1C VALUES VERSLS TEMPERATURE CAN BE PUT IN. IF
POWER OR CEFECT ENTHALPY IS TO BE INPUT, UP TO 30 VALUES VERSUS
TIME CAN BE GIVEN. FINALLY, IN CRDER TO OBTAIN ALLOWABLE POWER
AS A FUNCTION OF DEFECT CIAMETER, UP TO 10 DIFFERENT CIAMETERS
CAN BE PUT IN.

TYPICAL RUNNING TIME - 5 MINUTES ARE REQUIRED.
UNLSUAL FEATURES CF THE PRCGRAM -

RELATEC ANDC AUXILIARY PROCGRAMS -
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Se

10.

11.

12.

13

14.

15.

16.

17

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1S70.
CDC6600 VERSION SUBMITTED DECEMBER 1969.

REFERENCES - F. T. DUNCKHORST, L. Lo LYNN, W. A. COFFMAN, AND

J. E. MEYER, GLUP-1 - A FORTRAN IV DIGITAL COMPUTER PROGRAM FOR

WATER-LCGGED FUEL ELEMENT ANALYSIS, WAPD-TM-56S, NCVEMBER 1566,
C. Jo PFEIFER, CDC-6600 FORTRAN PROGRAMMING - BETTIS

ENVIRCNMENTAL REPCRT, WAPD-TM-668, JANUARY 1967.

MACHINE REQUIREMENTS - 60,000 OCTAL LOCATIONS
PRCGRAMMING LANGUACE USED - FCRTRAN IV

OPERATING SYSTEM CR MONITCR UNDER WHICH PROGRAM IS EXECUTED -
SCOPE.

ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
THE CUTPUT CCNVERSICN ANC PRINTING RCUTINES OO NOT PROPERLY PRINT
THE (PHICIMIN AND (PHIO)MAX SUBINTERVALS FOR THE TABLE OF JF,
MEAN ENTHALPY OF THE FUEL.

NAME ANC ESTABLISHMENT OF AUTHGRS -
Fe T. DUNCKHCRSTy Le Lo LYNN, We A, COFFMAN,
AND J. E. MEYER
BETTIS ATOMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CCRPORATION
P. 0. BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122

MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE CECK (2638 CARCS)
SAMPLE PROBLEM (56 CARDS)
BETTIS ENVIRCNMENTAL RCUTINES (21,123 CARDS)
REFERENCE REPORTS

CATEGORY - H
KEYWCRDS - FUEL ELEMENTS, POWER TRANSIENTS, ELASTIC STRESSES,
DEFCRMATION, PRESSURE
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15.

REACTOR COCE ABSTRACT 425 01/71

NAME OR DESIGNATICN OF PROGRAM - REDUX

COMPLUTER FOR WHICH PROGRAM [S CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE OF PHYSICAL PRCBLEM SCLVEC - REDUX IS USED FOR THE REDUC-
TICN OF CATA FRCM REACTOR FLUCTUATICN EXPERIMENTS. FROM INPUT
COUNT SAMPLES RECCRDED BY CNE OR TWO COUNTING CHANNELS, THE PRO-
GRAM CCMPUTES UNBIASED SAMPLE ESTIMATES OF MOMENTS AND FUNCTIONS
OF MCMENTS OF THE COUNT CISTRIBUTICNS, INCLUDING THE DISPERSION
PARAMETER Y ANC THE MODIFIED COEFFICIENT OF CORRELATICN MCC.
STANCARC ERROR ESTIMATES ARE CCMPLTED FOR Y AND MCC.

METHCC CF SOLLTICN - DIRECT CCMPUTATICN IS USEC.

RESTRICTICANS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
8 SAMPLES
300 CCUNT TRIALS PER SAMPLE

TYPICAL RUNNING TIME - 30 SECCNDS ARE REQUIRED FCR THE LARGEST
SAMPLES.

UNUSUAL FEATURES CF THE PRCGRAM - BIAS AND ERROR ESTIMATES ARE
USED FOR Y ANC MCC.

RELATEC AND AUXILIARY PROGRAMS -

STATLS = ABSTRACT FIRST DISTRIBUTED CECEMBER 1970,
CDC66CO VERSICN SUBMITTED JANUARY 1S970.

REFERENCES - D« R. HARRIS ANC M. NATELSCN, REDUXy A FORTRAN-IV
PRCGRAM FOR CALCULATION OF STATISTICAL PARAMETERS FRCM COUNT
SAMFLES MEASUREC IN NEUTRCN FLUCTUATION EXPERIMENTS. WAPD-TM-811,
SEPTEMBER 1966G.

Ce Jo PFEIFER, CCC-66N0 FORTRAN PROGRAMMING - BETTIS
ENVIRCNMENTAL REPCRT, WAPC-TM-668, JANUARY 1G67.

MACHINE REQUIREMENTS - 64,C00 CCTAL LOCATIONS
PRCCRAMMING LANGUACE USED - FCRTRAN 1V

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCCPE.

ANY CTHER PROGRAMMING OR OPERATINC INFORMATICN OR RESTRICTIONS -

NAME AND ESTABLISHMENT CF AUTHCRS -
De R. HARRIS ANC M, NATELSCN
BETTIS ATCMIC PCWER LABCRATORY
WESTINGHOUSE ELECTRIC CORPORATION
P. O, BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122
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16. MATERIAL AVAILABLE - RESTRICTED DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (272 CARDS)
SAMPLE PRORLEM (106 CARDS)
BETTIS ENVIFCNMENTAL ROUTINES (21,123 CARDS)
REFERENCE REPCRTS

17. CATEGORY - O
KEYWCRDS - DATA PRCCESSING, STATISTICS, REACTIVITY VARIATIONS
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NAME OR DESIGNATICN OF PRCGRAM - PAXO02

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CCCé60C

NATURE CF PHYSICAL PROBLEM SOLVEC - PAX02 IS USED TO GENERATE A
HARMCNY FILE CCNTAINING FEW-GRCLP MICROSCOPIC AND/CR MACROSCOPIC
CRCSS SECTIONS FOR PDQ7 PRCBLEFMS. INFINITE MEDIUM, TIME-DCEPENCENT
CALCULATICNS OF NEUTRON FLUX SPECTRA IN HOMOGENEOUS, HYDROGENOUS
MECIA ARE PERFORMEC. HETEROGENECUS RESONANCE INTEGRALS, THERMAL
SHIELDING FACTCRS, AND BLACKNESS PARAMETERS ARE CALCULATED. COEF-
FICIENTS FCR TEMPERATURE FEECBACK CALCULATIONS ARE OBTAINED.

METHFCD CF SOLUTICN - INVENTCRIES CF CELLS ARE INPUT IN THE FORM OF
NUCLIDE CONCENTRATIONS OR IN THE FORM OF BASIC NUCLEAR MATERIALS
ANC THEIR GECMETRIC ARRANCEMENTS AND SIZES. [INDIVIDUAL MODULES OF
THE PROGRAM CALCULATE SPECIFIC PROPERTIES OF THE CELL. THESE
PRCPERTIESy ALCNG WITH CTHER RESULTS, ARE OUTPUT INTO A GENERAL
FILE FCR FURTHER ECITING. ACCCRDING TO PRESCRIBED PROCEDURES, THE
HARMCNY FILE REQUIRED BY PCQ7 IS GENERATED FROM THIS GENERAL FILE.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA CF -

30 CELLS CALCULATED IN ONE PROBLEM

3C NUCLIDES REPRESENTED IN THE FAST ENERGY SPECTRUM

50 NUCLIDES USED IN OTHER PARTS OF THE PROGRAM

4 FAST GROUPS WITH 1 THERMAL GRCUP OR 3 FAST GRCUPS WITH 2
CVERLAPPING THERFMAL GROUPS

3 PERTURBEC PARAMETERS IN THE TEMPERATURE FEEDBACK CALCULA-
TICNS
UNLIMITEC NUMBER CF CEPLETICN TIMES

TYPICAL RUNNING TIME - ABOUT 15 SECONCS PER CELL PER DEPLETION
STEP ARE REQUIRED EXCEPT FOR FINE DETAIL PLATE GECMETRY PROBLEMS
WHICF RECUIRE SO SECONDS.

UNUSUAL FEATURES CF THE PRCGRAM -

(A) THE CELLS CAN BE DESCRIBED BY CONCENTRATIONS AND BASIC
DIMENSICNS.

(B) RESONANCE INTEGRALS CAN BE CCMPUTED FROM INTERPOLATICN
FORMULAE FOR ROD GECOMETRY AND FROM FINE DETAIL MULTIGROUP
CALCULATICNS FOR PLATE GECMETRY,

(C) FAST CROSS SECTIONS ARE OBTAINED FROM A 54-GROUP MILC
LIBRARY,

(D) THERMAL CROSS SECTIONS ARE OBTAINED FROM A KATE LIBRARY,

(E) THERMAL SHIELDING FACTORS ARE OBTAINED WITH A DOUBLE-P
APPROXIMATION FOR PLATES CR FROM A CORRELATICN.

RELATEC ANC AUXILIARY PRCGRAMS - THE FAST CRCSS SECTION LIBRARY
FILE INPUT TO PAX IS CREATED BY THE MILC6 PROGRAM, THE THERMAL
CRCSS SECTION LIBRARY ANC THE THERMAL SCATTERING KERNELS ARE
CREATED BY THE M0668 PRCGRAM, HARMONY TABLESETS ARE INPUT TO
PDC7 (ACC ABSTRACT 275). THE FINK/PANTRY DATA STCRAGE AND
RETRIEVAL SYSTEM IS USEC BY PAXC2.
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S. STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
CDC6600 VERSION SUBMITTED JANUARY 1970.

10. REFERENCES - H. BGFL, JRey Rs Jo. BREEN, N. R. CANDELCRE,

0. J. MARLOWE, AND S. M. NIKOLICH, PAX, A CDC-6600 PROGRAM TO
GENERATE HARMCNY INPUT FOR PDGC, WAPD-TM-711(L), VOLS. I AND II,
REVISED, NOVEMBER 1969.

C. Jo PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRCNMENTAL REPORT, WAPC-TM-668, JANUARY 16G67.

He BOKL, JR. ANC C. J. MARLOWE, THE FINK/PANTRY DATA
STCRAGE AND RETRIEVAL SYSTEM FOR A CCMPUTER, WAPD-TM-710, REVISED,
JULY 166S.

11. MACHINE REQUIREMENTS - 64K CCRE STCRAGE AND AT LEAST ONE NON-
SYSTEM DISK

12. PRCGRAMMING LANGUAGE USEC - FCRTRAN IV

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCCPE 3.1.

14. ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHFMENT CF AUTHCRS -
He BOHLy JRey R. Jo. BREENy, N. R. CANDELORE,
Ce Jo MARLOWE, ANC S. M. NIKOLICH
BETTIS ATOMIC POWER LABORATCRY
WESTINGHCUSE ELECTRIC CCRPORATION
P. O, BCX 79
WEST MIFFLIN, PERNNSYLVANIA 15122

16, MATEFIAL AVAILABLE - RESTRICTED CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (3 TAPES)
SCURCE DECKS (PAX02 18,528 CARDSy FINK/PANTRY 2268 CARDS,
MILCé 8C6 CARDS, MO668 1202 CARDS)
SAMPLE PROBLEMS (PAX02 159 CARCS, MILC& 274 CARDS,
MO668 69 CARDS)
BETTIS ENVIRCNMENTAL ROUTINES (21,123 CARDS)
REFERENCE REPORTS

17. CATEGORY - 8
KEYWCRDS - CROSS SECTIONS, FEW-GROUP, THERMAL SPECTRA, RESONANCE
INTEGRALS, FISSION PRCDUCTS, HARMCNY CODES, MILC6
CODES, MO668 CCCES, PDC7 CCDESy FINK/PANTRY CODES
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NAME CR DESIGNATICN OF PROGRAM - FARED

COMPUTER FOR WHICH PROGRAM IS DESICNED AND OTHERS UPCN WKICH
IT IS CPERABLE - CDCé6600C

NATURE OF PHYSICAL PROBLEM SCLVEC - FARED CONTAINS AN INTERNAL
CROSS SECTION AVERAGING ROUTINE WHICH IS RESPONSIBLE FCR PREPARING
BRCAC GRCUP CRCSS SECTION SETS FOR VARIOUS MATERIAL REGICNS OF THE
REACTCR. THE CROSS SECTICN AVERAGING IS PERFORMED IN PROGRAM
REGAy WHICH CCMPLTES A Bl FLUX ANDC CURRENT IN UP TO 20 REACTOR
BLCCK CCMPOSITICNS FOR USE AS WEIGHTING FUNCTIONS IN THE CROSS
SECTICN COLLAPSING CALCULATICN. A HCMOGENECUS OR HETEROGENEOUS
RESCLVEC AND UNRESCLVED RESONANCE TREATMENT IS PROVICED TO COMPUTE
EFFECTIVE MICRCGROUP RESCNANCE CRCSS SECTIONS FOR THE BLOCK MIX-
TURE OR UP TO 2 CELL TYPES PER BLCCK. REAL AND ACJOINT FLUX DIS-
TRIBUTICNS ARE CALCULATED FOR CNE-DIMENSIONAL SLAB, CYLINDRICAL,
OR SPHERICAL GECMETRIES. THE REAL FLUXES ARE NORMALIZED TO YIELD
DESIRED TOTAL REACTOR PCWER. CRITICALITY SEARCHES MAY BE PER-
FCRMED CN THE REACTOR DIMENSICN, TRANSVERSE BUCKLING OR ZCNE CCM-
POSITIONS. ENRICHMENT SEARCHES MAY BE PERFORMED TC YIELD DESIRED
RATICS OF MAXIMUM (OR AVERAGE) POWER DENSITIES IN SEVERAL ZCNES.
ZONEWISE DEPLETICN [S CALCULATEC EITHER FOR A GIVEN TIME PERIOD

OR UANTIL SPECIFIED CRITICALITY, BURNUP OR NUCLIDE CONCENTRATIONS
ARE SATISFIED. FLEXIBLE FUEL MANAGEMENT IS AVAILABLE PERMITTING
SPECIFIED MATERIAL UNITS TC BE MOVED INTO, CUT OF OR SHUFFLED
WITHIN THE REACTOR. A WICE VARIETY OF EOITS MAY BE PERFORMED,
INCLUDING PERTURBATION AND KINETIC PARAMETERS CALCULATICNS.

METHCC OF SOLUTICN - THE PROCECURE FCR CCMPUTING BROAD GROUP
MICRCSCOPIC CROSS SECTIONS IS SIMILAR' TO THAT USED IN THE GAM CODE
(ACC ABSTRACT 33). FOR EACH KCMOGENEOUS BLOCK COMPOSITICN, REGA
PERFCRMS A Bl COMPUTATION FGR THE FLUX AND CURRENT IN EACH MICRO-
GROUP AND USES THESE AS WEIGHTING FUNCTICNS TO FORM MICRCSCOPIC
CRCSS SECTION SETS FOR THE BROAC GROUP STRUCTURE SPECIFIED BY THE
USER. FOR RESCNANCE NUCLICES, EFFECTIVE RESONANCE CAPTURE AND
FISSICN CROSS SECTION CCNTRIBUTICNS ARE COMPUTED IN THE UNRESOLVED
RESCNANCE RANGE IN A MANNER SIMILAR TO THAT LSED IN THE GANCY CODE
(ACC ABSTRACT 341)., A STATISTICAL AVERAGING OVER CHI-SQUARED CIS-
TRIBUTICN IS USEC BUT INTERFERENCE SCATTERING IS IGNCREC. AVERAG-
ING OVER THE CISTRIBUTICN IS PERFCRMED USING THE QUACRATURE SCHEME
INTRCCUCED BY GREEBLER AAND HUTCHINS. THE STRIP ROUTINE IN FARED
IS RESPCNSIBLE FOR THE CALCULATICN OF EFFECTIVE RESCNANCE CROSS
SECTICNS IN THE RESOLVEC RESCNANCE RANGE. A MULTIGROUP COLLISION
PROBABILITY PRCCEDLRE IS USEC TC CCMPUTF THE AVERAGE FLUX IN THE
LUMP OR MIXTURE FOR EACH GROUP IN AN ULTRAFINE GRCUP MESH WHICH
SPANS THE ENTIRE RESOLVED RESCNANCE RANGE. THE BOUNCARY FOR EACH
ULTRAFINE GROUP IS COMPUTEC BY STRIP AS THE CALCULATICN PRCCEECS
DOWN THE ENERGY RANGE. THE CALCULATICN BEGINS AT THE HIGHEST
ENERCY PEAK, ALL RESONANCE NUCLIDES CONSICERED. NOTE THAT THIS
PROCEDURE ACCCUNTS FOR OVERLAP AND INTERFERENCE EFFECTS. THE REAL
ANC ADJOINT DIFFUSION EQUATICNS ARE SOLVED BY A STANCARD FISSION
SOURCE ITERATICN PROCEDURE. A STARTING FISSION SOURCE DISTRIBU-
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METHCD CF SOLUTICN (CONTINUEC)
TICN IS PROVIDEC BY THE USER. AFTER EACH ITERATION THE NEW FIS-

SICN SOURCE DISTRIBUTICN IS NORNALIZED TC UNITY. THE DEPLETION
EQLAT?C:S ARE SOLVED BY A SECCNC-CRDER APPROXIMATICN FOR EACH OF

A SERIES OF SPECIFIED MINOR TIME-STEPS. THE POWER DISTRIBUTION IS
ASSUMED CCNSTANT CURING FACH MINCR TIME-STEP AND THE FLUXES ARE
RENCRMALIZED AT THE END OF EACH OF THESE INTERVALS. THE FLUX:BlS=
TRIBLTICNS ARE THEN RECALCULATEC AT THE END CF THE SERIES OF MINOR
TIME-STEPS. ALL CRITICALITY SEARCHES EMPLOY THE SAME GENERAL
ALGCRITHM FOR UNIFCRMITY IN THE ITERATIVE PROCEDURE.

RESTRICTICAS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -
100 MICROGRCUPS
30 MULTIGRCUPS
15 DCWNSCATTERING GRCUPS
150 MESH PCINTS
50 UNICUE NUCLICES
20 ZICNES
20 BLOCKS
100 ZCNE MATERIALS
20 NUCLIDES PER BLOCK
20 ZONES PER BLOCK
2 CELLS PER BLOCK
15 NUCLIDES PER CELL CCMPOSITION
30 NUCLIDES PER BLOCK CCMPCSITION
7 RESCNANCE NUCLIDES PER BLCCK

TYPICAL RUNNING TIME - THE EXECUTICN TIME FOR THE SAMPLE PRCBLEM
GIVEN IN VCLUME 3 CF THE REFERENCE MANUAL WAS APPROXIMATELY 18
MINUTES. THIS PROBLEM INCLUDES THE CALCULATICN OF THREE SETS OF
17-GROUP MICRCSCOPIC CROSS SECTICNS (CORE, BLANKET, AND
REFLECTCR), CCMPCSITION SEARCHES, CEPLETICN FOR SEVERAL TIME
PERICDS, FUEL MANAGEMENT, AND EXTENSIVE EDIT CALCULATICNS.

UNLSUAL FEATURES GOF THE PRCGRAM - THE FARED CODE IS A TCTALLY
INTEGRATED FAST REACTOR CESIGN PACKAGE. IT IS DESIGNED FOR FAST
ANC ACCURATE CNE-DIMENSICNAL PHYSICS CESIGN AND SURVEY STUDIES
WITH A STRONG EMPHASIS ON INPUT SIMPLICITY. THE FCLLOWING ARE
SCME OF THE SPECIAL FEATURES CF THE PROGRAM -

(A) THE USER IS PERMITTEC TwO RESONANCE CELLS PER BLOCK TO
TREAT, FOR EXAMPLE, A RESCNANCE CCNTROL MATERIAL AS WELL
AS A FUEL LUMP CCNTAINING RESCNANCE NUCLIDES.

(B) THE MICRCSCOPIC CRCSS SECTIONS MAY BE RECALCULATED AT ANY
TIME TC ACCOUNT FCR COMPCSITION CHANGES DURING DEPLETION.

(C) CEPLETICN CHAINS ARE CCNSTRUCTED BY THE USER AND NUCLIDE
LISTS ARE EXPANDEC TO INCLUDE ALL NUCLIDES IN THE CHAIN
WHICH ARE PRODUCEC DURING DEPLETICN.

(C) THE BREECING AND CCNVERSICN RATIOS ARE AUTCMATICALLY DE-
FINED BY SPECIFYING CERTAIN NUCLIDES AS FISSILE IN THE
DEPLETICN CHAIN.

(E) POWER CENSITY SEARCHES ARE AVAILABLE WHICH ADJUST MATERIAL
COMPOSITICNS TO ACHIEVE THE DESIRED SYSTEM EIGENVALUE
AND SPECIFIED RATICS OF MAXIMUM (OR AVERAGE) POWER DENSI-
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1C.

ll.

12.
13.

14.

UNUSUAL FEATURES CF THE PRCGRAM (CCNTINUED)
TIES IN GIVEN SEARCH ZICNES.

(F) NUCLICE CEPLETICN INCLUCES DESTRUCTION BY (N,ALPHA) AND
(NyP) REACTIONS AND PRODUCTICN BY (N,y2N).

(G) THE LENGTH OF A CEPLETICN SECUENCE MAY BE DETERMINED BY
THE MAXTMUM ALLOWABLE BURNUP OF CERTAIN MATERIAL UNITS,

A MINIMUM ALLOWABLE CCNCENTRATION OF CERTAIN NUCLIDES, OR
A MINIMUM EIGENVALUE.

(H) A WIDE VARIETY OF EDITS ARE AVAILABLE INCLUDING EXTENSIVE
PERTUREATICN ECITS AND THE CALCULATICN OF BETA-EFFECTIVE,
PROMPT NEUTRON LIFETIME AND PROMPT AND DELAYED NEUTRON
WORTHS.

(I) THE USE OF FREE FORMAT INPUT DIRECTIVES ALLOWS THE USER
GREAT FLEXIBILITY IN SPECIFYING DATA ANC CCNSTRUCTING
SEQUENCES CF CALCULATICNS AND EDITS.

RELATEC AND AUXILIARY PROGRAMS - RETAP PREPARES A MICROGROUP
LIBRARY FOR USE BY FARED. TFE LIBRARY TAPE GENERATED BY THIS PRO-
GRAM CCANTAINS THE FOLLOWING SEVEN DATA FILES -

(1) MICROGRCUP ENERGIES

(2) CEPLETICN CHAIN DESCRIPTICNS

(3) RESOLVED RESONANCE DATA

(4) UNRESCLVED RESCNANCE CATA

(5) SMOOTH CROSS SECTICNS AND MATRICES

(&) FISSICN SPECTRA

(7) DCEPLETICN, FISSICN PRCDUCT AND DELAYED NEUTRCN DATA.
AN UPDATE MAY BE PERFORMED ON AN EXISTING LIBRARY TO ADC OR
CHANGE NUCLIDE CATA FOR ANY FILE.

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
COC66CO VERSICN SUBMITTEC DECEMBER 1969.

REFERENCES - Do He ROY, Jo M, TILFORC, A. Z. LIVOLSI, P. N. COLPO,
Cs. Os CARMICHAEL, AND J. A. JACOBSEN, FAST BREEDER STATIC PHYSICS
METHCDS DEVELCPMENT AND ANALYSIS PROJECT, VOLUME 1 - FARED, ONE-
DIMENSICNAL FAST REACTOR PHYSICS CESIGN AND ANALYSIS CODE, VOLUME
2 - LISTING OF FAREC ANC RETAP PRCGRAMS, VOLUME 3 - LISTING OF
SAMPLE PROBLEM CUTPUT FRCM RETAP AND FARED PROGRAMS, VOLUME &4 -
PRCCUCTICN TESTS AND SENSITIVITY STUCIES USING THE FAREC CODE,
BAW-3867-9, OCTOBER 1969.

MACHINE REQUIREMENTS = 142,300 CCTAL CORE STORAGE ANC 16 TAPE
DRIVES CR DISTINCTY DISC FILES PLLS I/0

PRCGRAMMING LANGUAGES USED - FCRTRAN IV AND COMPASS

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCCPE 3.

ANY CTHER PROGRAMMING OR CPERATING INFCRMATION OR RESTRICTIONS -
THE TwO CCMPASS MACHINE LANGUAGE RCUTINES ARE DESCRIBED IN THE
USERS MANUAL AND ARE EASILY CCNVERTIELE TC ANOTHER MACHINE LAN-
GUAGE. PROVISICN IS MACE FOR VARYING THE NUMBER OF CHARACTERS PER
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14.

lé.

17.

ANY CTHER INFCRMATION OR RESTRICTICNS (CCNTINUED)
WORD IN THE PRCGRAM. FAREC IS IN OVERLAY STRUCTURE WITH THREE
PRIMARY CVERLAYS ANC THIRTEEN SECCNDARY OVERLAYS.

NAME ANC ESTABLISHMENT CF AUTHCRS -
D. He ROY ANC Jo M, TILFORD
BABCOCK AND WILCCX
NUCLEAR POWER GENERATICN DEPARTMENT
PCWER GENERATICN DIVISION
P. 0. BOX 1260
LYNCHBURG, VIRGINIA 24505

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE DECKS (FARED 15,396 CARDS, RETAP 3920 CARCS)
SAMPLE PROBLEMS (FARED 81 CARDS, RETAP 16,473 CARDS)
REFERENCE REPORTS, VOLS. 1, 3, ANC 4

CATEGORY - D

KEYWORDS - CROSS SECTICNS, AVERAGES, FLUX DISTRIBUTION, 1-DIMEN-
SICNAL, SLABS, CYLINDERS, SPHERES, CRITICALITY
SEARCHES, DEPLETICN, PERTURPBATION, REACTICN RATES,
RETAP CCCES
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NAME OR DESIGNATICN OF PROGRAM - CCGGY

COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CDC6600

NATURE OF PHYSICAL PROBLEM SOLVEC - DOGGY CAN PERFORM MOST ROUTINE
FORM SHEET CALCULATIONS. THE PROGRAM CAN HANDLE COMMON ARITHMETIC
MANTPULATICNS CN CCLUMNS CF INPLT SUCH AS ACDITION, SUBTRACTION,
MULTIPLICATION, ANC DIVISICN. [IT ALSC HAS PROVISICNS FOR THE USE
OF SPECIAL FUNCTICNS SUCH AS LCGARITHMIC, TRIGONCMETRIC, ARC
TRIGCNCMETRIC, HYPERBOLIC, EXPCNENTIAL, SQUARE ROOT, MAXIMA,
MINIMA, ANC RAISING A NUMBER TO ANY POWER. DOGGY ALSO CALCULATES
WATER PROPERTIES SUCH AS THERMAL CCNCUCTIVITY, VISCOSITY, AND
PRANCTL NUMBER OVER A WICE RANGE CF TEMPERATURE AND PRESSURE.

METHCD CF SOLUTICN -

RESTRICTICNS ON THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -
150 COLUMNS OF INPUT
100 ROWS PER CCLUMN

TYPICAL RUNNING TIME - RUNNING TIME RARELY EXCEEDS 30 SECONDS PER
CASE.

UNUSUAL FEATURES OF THE PROGRAM -

RELATEC AND AUXILIARY PROGRAMS - COGCY IS AN UPDATED COMBINATION
OF THE TWO FORMER KAPL FORM SHEET CALCULATICN PROGRAMS, MPD AND
DCGY.

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1S70.
CDC66CO VERSICN SUBMITTEC JANUARY 1S70.

REFERENCES - SALLY A. GAZDA, DOGGY, A FORTRAN-IV PROGRAM TO PER-
FORM MATHEMATICAL FORM SHEET CALCULATICNS, KAPL-M-£590, MARCH 15,

1G5€7.

He He RHOCESy MPD1l - A PROGRAM TO PERFORM MATHEMATI-
CAL FORM SHEET CALCULATICNS, JULY 8, 1964.

Je R. SCHMID, DCGY - A PROGRAM TO PERFCORM ROUTINE
FORM SHEET CALCULATIONS, KAPL-M-EC-34, JUNE 19, 1963.

Re Je CULLEN, 6600 CALCCMP PLOTTER ROUTINES, KAPL

NOTE, JULY 25, 1S66.

MACHINE REQUIREMENTS -

PRCGRAMMING LANGUAGES LSED - FORTRAN IV AND ASCENT

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

ANY CTHER PROGRAMMING OR CPERATING INFCRMATICN OR RESTRICTICNS -
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15. NAME ANC ESTABLISHMENT CF AUTHCR -
SALLY A. GAZDA
KNCLLS ATCMIC FOWER LABORATORY
GENERAL ELECTRIC COMPANY
BGX 1072
SCHENECTADY, NEW YORK 12301

16, MATERIAL AVAILABLE - RESTRICTEC DISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (2618 CARDS)
SAMPLE PROBLEM (55 CARCS)
REFERENCE REPORT, KAPL-M-6590, ANC NOTE

17. CATEGORY ='P
KEYWORDS - DATA PROCESSING, NUMERICAL CALCULATIONS, GRAPHS, MPD
CODESy CCGY CCDES



1.
2.

3.

4

5.

6.

7.

8.

Se

10.

727

REACTCR CODE ABSTRACT 429 01771

NAME OR CESIGNATION OF PRCGRAM - ASPIS

COMPLTER FOR WHICH PROGRAM IS DESIGNED ANC OTHERS UPCN WHICH
IT IS CPERABLE - CCC6600

NATURE CF PHYSICAL PROBLEM SOLVEC - ASPIS COMPUTES THE ENERGY,
DOSE ANC ENERGY DEPOSITICN BUILCUP FACTORS FOR MCONCENERGETIC
GAMMA RAYS FOR A PLANE ISOTROPIC, PLANE MONODIRECTICNAL, OR
PLANE SLANT SOURCEs IN AN ARBITRARY LAMINAR ARRAY,

METHCD CF SOLUTICN - ASPIS UTILIZES A SET OF LINEAR DIFFERENTIAL
EQUATICNS, OBTAINEC BY AN EXPANSICN OF THE FLUX IN DOUBLE RANGE
LECENDRE PCLYNCMIALS. THE CROSS SECTICNS ARE CBTAINED, BY INTER-
POLATICN, AT SPECIFIED ENERGY PCINTS FROM A 25-POINT TABLE. THE
GRCUP CROSS SECTICNS AND THE SLCWING DOWN MATRIX ARE THEN OBTAINED
FRCM AN INFINITE MEDIUM SOLUTICN IN EACH OF THE MATERIAL REGIONS.
THE KIGHEST ENERGY GROUP IS INFINITELY THIN, AND THE UNSCATTERED
SCURCE STRENGTF IS COMPUTEC ANALYTICALLY THRCUGHOUT THE SHIELD.

RESTRICTIONS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA CF -
12 REGIONS
11 SPATIAL MESKF PCINTS PER RECION
650 TOTAL SPATIAL MESFK POINTS
10 MATERIAL CCMPOSITICAS
10 MEV MAXIMUM ENERGY
251 TCTAL ENERGY MESH PCINTS
13 ENERGY GRCUPS
6 TERMS IN THE DOUBLE RANGE LEGENDRE POLYNOMIAL EXPANSION OF
THE FLUX
6 TERMS IN THE LEGENDRE PCLYNOMIAL EXPANSION OF THE SCATTER-
ING KERNEL

TYPICAL RUNNING TIME - 2 MINUTES ARE REQUIREC.

UNUSUAL FEATURES CF THE PRCGRAM - ASPIS WILL COMPUTE THE ENERGY,
DCSE, ANC ENERGY DEPOSITION BLILCUP FACTORS FOR A PLANE SOURCE.
FOR A MATERIAL CCMPOSITICN CCANTAINING MORE THAN ONE ELEMENT THE
ENERCY CEPCSITION BUILCUP FACTOR IN ANY CNE ELEMENT MAY BE COM-
PUTEC.

RELATEC ANC AUXILIARY PROGRAMS - ASPIS IS A MOCIFICATICN CF LETO
(ACC ABSTRACT 343) ADAPTED FCR MCNOENERGETIC PLANE GAMMA RAY
SOURCES.

STATLS - ABSTRACT FIRST DISTRIBLTED CECEMBER 1970.
CDC66C0 VERSION SUBMITTEC FEBRUARY 1970.

REFERENCES - Lo LOISy ASPIS, A PRCGRAM TO COMPUTE PLANE ISOTROPIC,
MONODIRECTIONAL ANC SLANT SOURCE BUILDUP FACTORS IN LAMINAR GECOME-
TRY, WAPD-TM-835, APRIL 1S6S.

Le LCIS, A SCLUTICN OF THE SLAB TRANSPORT PROBLEM,
WAPC-TM-661, MARCK 1968.
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10.

ll.

12.

TR

14,

15.

16.

17.

REFERENCES (CCATINLED)
C. Jo PFEIFER, CDC-6600 FORTRAN PROGRAMMING - BETTIS

ENVIRONMENTAL REPORT, WAPD-TM-668, JANUARY 1967,

MACHINE REQUIREMENTS - 140K OCTAL MEMORY AND 3 TAPES FOR SCRATCH
STORAGE

PRCGRAMMING LANGUAGES USED - FORTRAN IV AND ASCENT

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
SCEPE =3¢l

ANY CTHER PROGRAMMING OR OPERATING INFORMATICON OR RESTRICTIONS -
THE TERM OVERLAY ASSOCIATED WITH THE SCOPE 3.1 OPERATING SYSTEM
DETERMINES THE AMOUNT CF PROGRAM TEXT IN CENTRAL MEMCRY OF ANY
MEMORY LOAD. THE ASPIS PRCGRAM CCNTAINS A MAIN OVERLAY AND 4
PRIMARY OVERLAYS. OVERALL PRCGRAM CCNTROL IS VESTED IN THE MAIN
OVERLAY AND THE PRIMARY OVERLAYS ARE LOADED ANC EXECUTED THROUGH
THE LSE OF THE CVERLAY RCUTINE.

NAME AND ESTABLISHMENT CF AUTHCR -
L. LOIS
BETTIS ATCMIC FOWER LABORATORY
WESTINGHOUSE ELECTRIC CCRPORATION
P. 0. BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122

MATERIAL AVAILABLE - RESTRICTED CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE CECK (37C6 CARCS)
SAMPLE PROBLEM (18 CARDS)
BETTIS ENVIRCNMENTAL RCUTINES (21,123 CARDS)
REFERENCE REPORTS, WAPD-TM-835 AND WAPD-TM-668

CATEGORY - J
KEYWORDS - GAMMA RADIATION, SLABS, CROSS SECTIONS, SHIELDING,
DOSE RATES, LETC CCDES
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NAME OR DESIGNATICN OF PROGRAM - GAZE2

COMPUTER FCR WHICKF PROGRAM IS CESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - UNIVACL108

NATURE CF PHYSICAL PROBLEM SOLVED - GAZE2 IS A CNE-DIMENSIONAL,
MULTIGRCUP, NEUTRON DIFFUSICN THECRY PROGRAM. [T INCLUDES ALL
FCUR OF THE STANDARD ONE-DIMENSICNAL GEOMETRIES - SLAB, SPHERE,
RADIAL CYLINDER, AND AXIAL CYLINDER, THE LAST OF WHICH IS IDENTI-
CAL TO SLAB GECMETRY EXCEPT wWHEN THE ZOOM ALBECC-TYPE TRANSVERSE
BCUNCARY CONDITICN IS USED.

METHCD CF SOLUTICN - THIRC-ORCER FINITE DIFFERENCE EQUATICNS ARE
USED AT EXTERICR BCUNDARIES AND MATERIAL INTERFACES WITH FOURTH-
ORDER DIFFERENCING AT INTERICR PCINTS. CRITICALITY SEARCHES ARE
PERFORMED BY REPETITION OF PAIRS OF DIRECT AND ADJOINT FLUX CAL-
CULATICNS, EACF PAIR FOLLOWEC BY A FIRST-CRDER PERTURBATICN TO
DERIVE AN ESTIMATE OF THE PARAMETER VARIATICN REQUIRED TO ACHIEVE
THE CESIRED SYSTEM MULTIPLICATICN FACTOR.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM -

TYPICAL RUNNING TIME -

UNUSUAL FEATURES CF THE PRCGRAM - COPTICNAL TREATMENT OF THE TRANS-
VERSE BCUNDARY BY ULSE OF ENERGY- AND MATERI AL-CEPENDENT BUCKL INGS,
LEAKAGE CROSS SECTIONS, CR ZCCM ALBECC TYPE BOUNDARY CONDITIONS.
RELATEC AND AUXILIARY PRCOGRAMS = ZCOF‘

STATLS - ABSTRACT FIRST DISTRIBRUTED CECEMBER 1570.
UNIVAC1108 VERSICN SUBMITTEC JANUARY 1970.

REFERENCE - S. R. LENIHAN, GAZE-2, A ONE-DIMENSIONAL, MULTIGROUP,
NELTRON DIFFUSICN THEORY CCDE FCR THE IBM-7090, GA-3152, AUGUST
3, 1662.

MACHINE RECQUIREMENTS -
PRCGRAMMING LANGUAGE USED = FCRTRAN 1V

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM [S EXECUTED -
EXEC II.

ANY CTHER PROGRAMMING CR OPERATING INFORMATICN OR RESTRICTIONS -

NAME AND ESTABLISHMENT OF AUTHCR -
Se R. LENIHAN
GULF GENERAL ATCMIC INCORPORATED
P. 0. BOX 608
SAN DIEGO, CALIFCRNIA 92112
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16« MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (6121 CARDS)
SAMPLE PROBLEM (205 CARCS)
REFERENCE REPORT

17« CATEGORY - C
KEYWORDS - 1-DIMENSIONAL, MULTIGRCUP, DIFFUSION, SLABS, SPHERES,
CYLINDERS, CRITICALITY SEARCHES, ZOCM CODES
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NAME OR DESIGNATION OF PRCGRAM - SUPERTOG

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - IBM360

NATURE OF PHYSICAL PROBLEM SCLVED - SUPERTOG ACCEPTS NUCLEAR DATA
IN EITHER A POINT BY PCINT OR PARAMETRIC REPRESENTATION AS SPECI-
FIEC BY ENDF/B. THIS DATA IS AVERAGED OVER EACH SPECIFIED GROUP
WICTF. THE EXPLICIT ASSUMPTICN [S MADE THAT THE FLUX PER UNIT
LETHARGY IS CCNSTANT OR THAT A SUITABLE WEIGHT FUNCTION WILL BE
SUPPLIED BY THE USER. WHEN RESCNANCE DATA IS AVAILABLE, RESOLVED
AND UNRESOLVED RESCNANCE CCNTRIBUTIONS ARE CALCULATEC AND USED AS
SPECIFIED BY INPUT OPTIONS. FINE GROUP CCNSTANTS SUCH AS ONE-
DIMENSICNAL REACTICN ARRAYS (ABSORPTION, FISSION, ETC.)y PN ELAS~-
TIC SCATTERING MATRICES, AND INELASTIC AND (N,2N) SCATTERING
MATRICES ARE GENERATED AND PLACED ON TAPES IN FORMATS SUITABLE
FOR LSE BY THE GAM1 (ACC ABSTRACT 33), GAM2, ANISN, OR DOT PRO-
GRANS.

METHOD CF SOLUTICN - THE SINGLE-LEVEL BREIT-WIGNER FCRMALISM IS
USEC FOR CALCULATICN OF CROSS SECTIONS IN THE RESOLVED RESONANCE
REGICN. CROSS SECTIONS IN THE UNRESOLVED RESONANCE REGICN ARE
COMPUTED BY TAKING AVERAGES OVER SUITABLE PCRTER-THCMAS DISTRIBU-
TICNS OF THE NEUTRCN AND FISSION WIDTHS. SMOOTH CROSS SECTIONS
ARE CALCULATEC BY INTEGRATION OF POINT-CROSS-SECTION DATA GIVEN

IN ENDF/B FILE 3. ELASTIC SCATTERING MATRICES ARE COMPUTED FRCM
LEGENDRE COEFFICIENTS OF THE SCATTERING ANGULAR DISTRIBUTION DATA.
INELASTIC SCATTERING ANC (N,2N) MATRICES ARE COMPUTED FROM EXCITA-
TICN FUNCTIONS FOR INDIVIDUAL LEVELS AND BY USING A NUCLEAR EVA-
PORATICN MODEL ABOVE THE REGICN OF RESOLVED LEVELS.

RESTRICTICNS CN THE CCMFLEXITY CF THE PROBLEM - MAXIMA OF -
199 GROUPS
4000 DATA PCINTS FOR EACH REACTION TYPE
30 LEGENDRE CCEFFICIENTS

TYPICAL RUNNING TIME - CON THE IBM360/65 RUNNING TIME VARIES FROM
5 TC 25 MINUTES PER NUCLIDE AND IS A FUNCTICN, PRIMARILY, OF THE
NUMBER OF GROUPS, THE NUMBER OF RESOLVED RESCNANCES, AND THE
LENGTH COF THE ELASTIC SCATTERING MATRIX.

UNUSUAL FEATURES CF THE PRCOGRAM - SUPERTOG EMPLOYS A RATHER
ELABCRATE OVERLAY STRUCTURE AND EXTENSIVE USE OF EQUIVALENCE
STATEMENTS TC MINIMIZE CCRE REQUIREMENTS.

RELATEC AND AUXILIARY PRCGRAMS - THREE PROGRAMS ARE AVAILABLE
WHICH EXTEND THE FLEXIBILITY CF SUPERTOG. THE SUPERTOG DATA
RETRIEVAL PROGRAM RETRIEVES SUPERTOG OUTPUT FROM A CARD IMAGE
TAPE WRITTEN IN THE ANISN FORMAT, THIS PROGRAM WILL RETRIEVE
DATA FROM A MAXINMUM OF FOUR TAPES AND MERGE THIS DATA CANTO ONE
TAPE. THE PRCGRAM WILL THEN, BY INPUT OPTION, ECIT THE DATA,
PUNCF CARDS IN EITHER THE ANISN OR DTF4 FORMAT, CR WRITE AN
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8. RELATED ANC AUXILIARY PROGRAMS (CCNTINUED)
UNFORMATTED TAPE FCR USE BY ANISN. ANOTHER PROGRAM IS AVAILABLE
WHICH WILL MERGE UP TO A MAXIMUM CF FOUR CARC IMAGE TAPES WRITTEN
IN THE GAM2 UPCATE FORMAT CNTO A SINGLE TAPE. THIS PROGRAM CAN
ALSC TAKE THE CNE-DIMENSICNAL ARRAYS FROM ONE TAPE AND THE TwWO-
DIMENSICNAL ARRAYS FROM ANCTHER TAPE AND MERGE THIS INFORMATION
ONTO A SINGLE TAPE. THE SINGLE TAPE IS INPUT TO THE SUPERTOG VER-
SICN OF THE GAM2 UPDATE PRCGRAM. THE GAM2 UPDATE PRCGRAM HAS
BEEN MODIFIED TO ACCEPT CUTPUT FRCM SUPERTOG ON EITHER PUNCHED
CARCS OR MAGNETIC TAPE.

Se STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
[BM360 VERSION SUBMITTED FEBRUARY 1970, REPLACED BY
VERSICN 2 JANUARY 1S71.

10. REFERENCES - R. Q. WRIGKT, J. L. LUCIUS, N« M. GREENE, AND
C. wWe CRAVEN, JR., SUPERTDG A PROGRAM TO GENERATE FINE GROUP CON-
STANTS AND PN SCATTERING MATRICES FROM ENDF/B, ORNL-TM-2679,
SEPTEMBER 1969, ANC ADDENDUM, 1570,

11. MACHINE REQUIREMENTS - 65K MEMCRY, 6 SCRATCH DISKS, AND 1 TAPE
12. PRCGRAMMING LANGUAGE USEC - FCRTRAN IV (ASA STANDARD FORTRAN)

13. OPERAYING SYSTEM CR MONITOR UNCER WHICH PROGRAM IS EXECUTED -
0S/360.

l4. ANY CTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -
SUPERTOG IS PRESENTLY USED IN A TWO-LEVEL OVERLAY STRUCTURE CON-
SISTING OF SEVEN SEPARATE LINKS,

15« NAME AND ESTABLISHMENT OF AUTHORS -
Re Qe WRIGHT, Jo Lo LUCIUS, N. M. GREENE,
AND C. We. CRAVEN, JR,
CAK RIDGE NATICNAL LABORATORY
P. 0. BOX X
CAK RIDGE, TENNESSEE 37830

l6. MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECKS (VERSION 1 - 1192 CARDS, VERSION 2 - 9883 CARDS)
SAMPLE PROBLEMS (VERSICN 1 - 6 CARDS, VERSION 2 - 43 CARDS)
LIBRARTES (VERSION 1 - 1038 CARDS, VERSION 2 - 2231 CARDS)
REFERENCE REPORT ANC ACDENDUM

17. CATEGORY - B
KEYWCRDS - AVERAGES, RESOLVED REGICNy UNRESOLVED REGION, GROUP
CONSTANTS, ELASTIC, INELASTIC, SCATTERING, BREIT-
WIGNER FORMULA, CROSS SECTIONS, LEGENDRE COEFFICIENTS,
GAM1 CCCES, GAM2 CCDES, ANISN CODES, DOT CODES, DTF4
COCES, ETOG CCDES
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NAME OR DESIGNATICN OF PROGRAM - COBRA2

COMPLTER FOR WHICH PROGRAM IS DESIGNED AND CTHERS UPCN WHICH
IT 7S OPERABLE - UNIVAC1108, IBN360

NATURE OF PHYSICAL PROBLEM SCLVED - COBRA2 CALCULATES THE STEADY-
STATE FLCW, ENTHALPY AND PRESSURE DROP I[N THE SUBCHANNELS OF ROD
BUNCLE NUCLEAR FUEL ELEMENTS DURING POTH NON-BOILING AND BOILING
CONDITICNS. THE PROGRAM USES A MATHEMATICAL MODEL THAT INCLUDES
THE EFFECTS OF TURBULENT AND DIVERSICN CROSSFLOW MIXING BETWEEN
THE SUBCHANNELS.

METHFCD CF SOLUTICN - THE CCNSERVATION EQUATICNS ARE SOLVED

AS AN INITIAL-VALUE PROBLEM BY USING FINITE CIFFERENCES. THE
SCLLTICN MUST RELY UPON INPUT CORRELATICANS TC SPECIFY THE TURBU-
LENT CROSSFLOW MIXING AND THE SUBCHANNEL PRESSURE GRADIENT.

RESTRICTICNS UFCN THE CCMPLEXITY CF THE PROBLEM - ADJUSTABLE
DIMENSIONS ARE INCLUDED TO ALLOW THE USER TO EXPAND OR CONTRACT
THE SIZE OF THE PRCGRAM TO ACCCMOCATE HIS COMPUTER STORAGE CAPA-
BILITY. THE PROGRAM HAS PERFCRMED SUCCESSFULLY WITH 36 SUBCHAN-
NELS, 25 FUEL RODS AND 6C SUBCHANNEL CONNECTIGONS.

TYPICAL RUNNING TIME - ABCUT 15 SECONCS PER CASE ARE REQUIRED FOR
9 SUBCHANNELS AND 144 AXIAL NODES.

UNLSUAL FEATURES OF THE PRCGRAM - COBRA2 IS A RATHER GENERAL PRO-
GRAM WHICH CAN BE USED FOR THERMALHYCRAULIC ANALYSIS OF MOST ROD
BUNDLE FUEL ELEMENT CONFIGURATIONS. LT CAN CONSIDER DISTORTED
BUNDLES BY USING VARIABLE SUBCHAANNEL AREA AND GAP SPACING. IT

CAN CCNSIDER BOTH THE PRESSURE LOSS AND FORCED DIVERSICN CROSSFLOW
EFFECTS FROM SPACING DEVICES. [IT CAN ALSO CCNSIDER ARBITRARY
AXIALy, RADIALy ANC CIRCUMFERENTIAL POWER DISTRIBUTICN.

RELATED AND AUXILIARY PRCGRAMS - COBRA2 IS AN IMPROVED VERSION OF
THE CRIGINAL CCBRA PROGRAM.

STATLS - ABSTRACT FIRST ODISTRIBUTEC CECEMBER 1970.
UNIVAC1108 VERSICN SUBMITTED FEBRUARY 1970.
IBM360 VERSION SUBMITTED FEBRUARY 1970, SAMPLE PROBLEM
EXECLTED BY ACC.

REFERENCES - D. S. ROWE, COBRA-II, A DIGITAL CCMPUTER PROGRAM FOR
THERMAL-HYDRAULIC SUBCHANNEL ANALYSIS OF ROD BUNDLE NUCLEAR FUEL
ELEMENTS, BNWL-1229, SEPTEMBER 1969.

De S. ROWEy, CROSSFLCW MIXING BETWEEN PARALLEL FLCW
CHANNELS DURING BOILING, PART [, COBRA - COMPUTER PRCGRAM FOR
COCLANT BOILING IN ROD ARRAYS, BNWL-271, PT. 1, MARCK 1S567.

MACHINE REQUIREMENTS - 64K MEMCRY

PROGRAMMING LANGUACE USED - FCRTRAN IV



734
REACTOR COCE ABSTRACT 432 o o1/71

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC II (UNIVAC1108) AND 0S/360 (IBM360).

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -

15. NAME AND ESTABLISHMENT CF AUTKCRS -
1108 D. S. ROWE
BATTELLE-NORTHWEST LABORATORY
Ple: s BOXT 999
RICHLAND, WASHINCTON 99352

360 A. GOPALAKRISHANAN
EBR-II PROJECT
ARGONNE NATICNAL LABCRATORY
97GC SOUTH CASS AVENUE
ARGONNE, ILLINCIS €0439

3¢0 CAVID YEE
AEROJET-CENERAL CCRPORATION
P. 0. BOX 77
SAN RAMCN, CALIFORNIA 94583

16, MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECKS (1108-1€35 CARDS, 360-1841 CARDS)
SAMPLE PROBLEMS (1108-94 CARCS, 360-98 CARDS)
REFERENCE REPORT, BNWL-1229

17 CATEGORY - H
KEYWCRDS - THERMOCYNAMICS, FLUIC FLOW, FUEL ELEMENTS, LIQUIDS,
VAPCRS, ENTHALPY, PRESSURE, COBRA CODES
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NAME OR DESIGNATICN OF PROGRAM - CCNTEMPT-CONPS

CCMPUTER FOR WKICH PROGRAM IS CESICNED AND CTHERS UPON WHICH
IT IS OPERABLE - IBM360

NATLRE CF PHYSICAL PROBLEM SOLVED - THE CONTEMPT-CONPS PROGRAM
PRECICTS THE PRESSURE-TEMPERATURE RESPCNSE OF A DRY WELL OR A CRY
WELL WITH VENTS ANC PRESSURE SUPPRESSION SYSTEM TO A LOSS-OF-
CCCLANT ACCIDENT. THE DRY WELL IS SEPARATED INTO A LIQUID REGION
ANC A VAPOR REGION. EACH REGICN IS ASSUMED TO HAVE A UNIFORM
TEMPERATURE BUT THE TEMPERATURES CF THE TWO REGIONS MAY BE DIFFER-
ENT. THE CONTAINMENT BUILCING IS REPRESENTED AS CONSISTING OF
SEVERAL HEAT CCNDUCTING STRUCTURES WHOSE THERMAL BEHAVIOR CAN BE
DESCRIBED BY THE CNE-DIMENSIONAL MULTI-REGION KEAT CONDUCTION
EQUATIONS. WATER AND ENERGY RATES FROM DISCHARGE CF COOLANT,
BCILING OF RESIDUAL WATER BY REACTOR DECAY HEAT, SUPERHEATING OF
STEAM PASSING THRCUGH THE CORE, AND METAL-WATER REACTICNS ARE
ASSUMED AVAILABLE FROM PREVIOUS CALCULATICNS AND ARE INPUT DATA TO
THE FRCGRAM., PROGRAM CUTPUT INCLUDES CONTAINMENT VOLUME PRESSURE
AND TEMPERATURE, TEMPERATURES THRCUGH THE BUILDING STRUCTURES, AND
THE AMOUNT OF WATER, VAPOR, AND ENERGY IN THE CONTAINMENT VCLUMES.
THE PRESSURE SUPPRESSION CALCULATICNS INCLUDE VENT CLEARING AND
FLOW OF A TWO-CCMPCNENT TwC-PHASE WATER-AIR MIXTURE THROUGH THE
VENTS, ANC A MASS-ENERGY EALANCE IN THE WET WELL IN WHICH TFKE
LIQUID AND VAPCOR REGIONS ARE ASSUMED TO HAVE THE SAME TEMPERATURE.
THERE ARE PROVISICNS FOR NORMAL BUILCING LEAKAGE, LEAKAGE FROM
PENETRATICNS, A FAN CCOCLER SYSTEM, AND DRY AND WET WELL SPRAY
SYSTEMS.

METHCD CF SOLUTICN - THE INITIAL CONCITIONS OF THE CONTAINMENT
ATMCSPHERE ARE CALCULATED FROM INPUT VALUES, AND THE INITIAL TEM-
PERATURE DISTRIBUTIONS THRCUGH THE CCNTAINMENT STRUCTURES ARE
DETERMINED FROM THE STEADY-STATE SCLUTION OF THE HEAT CCNDUCTION
EQUATICNS. A TIME ADVANCEMENT PROCEEDS AS FOLLOWS. THE INPUT
WATER AND ENERGY RATES ARE EVALUATED AT THE MICPOINT OF A TIME
INTERVAL AND ACDEC TO THE CONTAINMENT SYSTEM. PRESSURE SUPPRES-
SICNy SPRAY SYSTEM EFFECTS, AND FAN CCOLER EFFECTS ARE CALCULATED
USING CONDITICNS AT THE BEGINNING OF A TIME-STEP. LEAKAGE AND
HEAT LOSSES OR GAINS, EXTRAPCLATEC FROM THE LAST TIME-STEP, ARE
ADCEC TO THE CCNTAINMENT SYSTEM. CONTAINMENT VOLUME PRESSURE AND
TEMPERATURES ARE ESTIMATED BY SCLVING THE MASS, VOLUNE, AND ENERGY
BALANCE EQUATICNS. USING THESE RESULTS AS BOUNDARY CONDITIONS,
THE HEAT CONDUCTION EQUATICNS DESCRIBING STRUCTURE BEHAVIOR ARE
ADVANCEC USING AN IMPLICIT TECHNIQUE. THE RESULTING HEAT TRANS-
FER RATES ARE USED TO CCRRECT THE PREVIOUS ESTIMATES OF THE WATER
AND ENERGY STORAGE IN THE CCNTAINMENT VOLUME, AND THE CCNTAINMENT
CONCITICNS ARE OBTAINEC BY SCLVING FOR THE SECOND TIME THE CON-
TAINMENT BALANCE EQUATICNS. THE PRESSURE SUPPRESSION ROUTINES USE
THE CCNCITIONS AT THE BEGINNING OF A TIME-STEP TO CALCULATE BOTH
THE INITIAL EXPULSICN OF WATER FROM THE VENTS AND THE FLCW THROUGH
THE VENTS. FRCM THE CALCULATEC FLCW RATES, MASS AND ENERGY ARE
REMCVED FROM THE DRY WELL ANC ADDED TO THE wWET WELL.
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Se.

lc.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
20 FEAY STRUCTURES

1C1 MESH PCINTS PER STRUCTURE
SEVERAL METHODS FOR DESCRIBING NCN-CCNSTANT HEAT TRANSFER COEFFI-

CIENTS ARE PROVIDEC, BUT THE THERMAL CONCUCTIVITY AND HEAT CAPA-
CITY ARE CONSTANT. WATER THERMCCYNAMIC PROPERTIES ARE CETERMINED
FRCM TABLE LOCKUP AND INTERPOLATICN PROCEDURES.

TYPICAL RUNNING TIME - ON THE IBM360/75, APPROXIMATELY .021 SECOND
PER TIME ACVANCEMENT WITH 90 MESH POINTS FOR HEAT STRUCTURES WITH-
OUT PRESSURE SUPPRESSION IS RECUIRED. THE PRESSURE SUPPRESSION
TIMING IS NOT EASILY PRECICTEC BUT TWO SAMPLE PROBLEMS RANGED

FRCM .3 TO 2 SECCNCS PER TIME ACVANCEMENT,

UNUSUAL FEATURES CF THE PRCGRAM -
RELATEC AND AUXILIARY PROGRAMS - CCNTEMPT, CCNTEMPT-PS

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
IBM36C VERSION SUBMITTED FEBRUARY 1970.

REFERENCES - L. C. RICHARDSON, L. J. FINNEGAN, R. J. WAGNER, AND
Jeo M. WAAGE, CCNTEMPT, A CCMPUTER PROGRAM FOR PREDICTING THE COCN-
TAINMENT PRESSURE-TEMPERATURE RESPCNSE TO A LOSS-OF-COOLANT ACCI-
DENT, [I00-17220, JUNE 1967,

C. Fo CARMICHAEL AND S. A. MARKO, CONTEMPT=PS - A
DIGITAL COMPUTER CCDE FOR PREDICTING THE PRESSURE-TEMPERATURE HIS-
TORY WITHIN A PRESSURE-SUPPRESSICN CCNTAINMENT VESSEL IN RESPONSE
TO A LOSS-CF-CCOLANT ACCIDENT, IDC-17252, APRIL 1969.

Re Jo WAGNER, CONTEMPT MODIFICATIONS, PHILLIPS PETRO-
LEUM MEMC WAG-24-68 AM, SEPTEMBER 23, 1968,

Re Jo WAGNERy CCNTEMPT-CONPS MODIFICATIONS, WAG-19-
6GA-M, MAY 14, 196S.

C. Fo CARMICHAEL, MOCIFICATIONS TO CONTEMPT/CONPS
COCEy IDAHO NUCLEAR MEMO CARM-16-69, SEPTEMBER 17, 1969.

L. C. RICHARDSCN, CATE SUBROUTINE S0000010, PHILLIPS
PETRCLELM NOTE, NOVEMBER 1668,

Re Jo WAGNER, CVI INPUT SUBRCUTINE, IDAKO NUCLEAR
NCTE, MAY 1969.

Re L. MUELLER, 360/75 INTERVAL TIMER ROUTINE S00030,
PHILLIPS PETRCLEUM NOTE, OCTCBER 10, 1968.

Ke Do RICHERT, BUFIC, A SUBRCUTINE TC PERMIT FORTRAN
ACCESS TC I00P, PHILLIPS PETRCLEUM NOTE, FEBRUARY 1S66.

A. Jo SMITHy, CALCCMP PLOTTER SUBROUTINES, PHILLIPS
PETRCLEUM DESCRIPTICN, FEBRUARY 1969.

CCNTEMPT-CONPS TRANSMITTAL INFORMATION, IDAKO NUCLEAR
NOTE, OCTOBER 30, 1969.

MACHINE REQUIREMENTS - 250K BYTES.ANC A CALCOMP PLCTTER USED FOR
PLCTTING

PRCGRAMMING LANGUAGES USED - FORTRAN IV AND BAL
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13.

l4.

15.

16.

17.

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM [S EXECUTED -
0S/360 MvT,

ANY CTHER PROGRAMMING COR CPERATING INFORMATICN OR RESTRICTIONS -

NAME AND ESTABLISHMENT CF AUTHCRS -
C. Fo. CARMICHAEL AND R. J. WAGNER
ICAHC NUCLEAR CCRPORATION
P. O. BCX 1845
ICAHO FALLS, ICAHC 83401

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (6001 CARDS)
SAMPLE PROBLEM (64 CARCS)
JCL AND SAMFLE PROBLEM FOR LCAC MCDULE (132 CARDS)
CALCCMP WRITER RCUTINE (386 CARDS)
LCAD MODULE CCNTEMPT (FILE 1)
REFERENCE REPORTS, NOTES, AND CESCRIPTION

CATECORY - G

KEYWORDS - ACCICENTS, TEMPERATURE CISTRIBUTICN, PRESSURE DISTRIBU-
TICNy, CCNTAINMENT, WATER, THERMODYNAMICS, LEAKAGE,
HEAT TRANSFER, CCNTEMPT CODES
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NAME OR DESIGNATICN OF PROGRAM - HEATMESH

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE OF PHYSICAL PROBLEM SOLVEC - HEATMESH IS USED TO GENERATE
GECMETRICAL DATA REQUIRED FOR STUDIES OF HEAT TRANSFER IN AXISYM-
METRIC STRUCTURES REPRESENTED AS SURFACES OF REVOLUTICON. THE PRO-
GRAM CONSISTS CF TwO DISTINCT PHASES. THE FIRST SUBDIVIDES THE
GIVEN PARTS INTO A NODAL NETWCRK AND EVALUATES THE GECMETRICAL
PRCPERTIES OF THE NODES. ThHE SECCND DETERMINES ACJACENT NODES AND
EDITS GEOMETRICAL CATA FOR THE THERMAL MODEL.

METHCD GF SOLUTICN - THE STRUCTURE TO BE STUCIEDy REPRESENTED AS A
BCCY OF REVOLUTION, IS CIVIDEC INTO PARTS HAVING COMMON MATERI AL
PROPERTIES ANC REPRESENTED AS BCDIES OF REVCLUTION. EACH PART IS
THEN DESCRIBED AS FOUR SURFACES OF REVOLUTICN SUBLIVIDED INTO
NODES WHICH FCRM A MESH. CATA FOR EACH PART ARE CCLLECTED, I.E.
VCLUME, AREA, AND PART NUMBER CF EACH NODE, AND NODE SURFACES ON
THE PART BOUNCARY AND INSIDE THE PART BOUNDARY. THE DISTANCE
BETWEEN THE CENTER AND THE MIDPCINT CF EACH SURFACE CF THE NODE

IS TABULATED ALSO.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM -
NUMBER OF SUBDIVISICNS BETWEEN 1 AND 50 FOR SIDES 1 AND 3
NUMBER OF SUBDIVISIONS BETWEEN 1 AND 12 FOR SIDES 2 AND 4

TYPICAL RUNNING TIME -

UNULSUAL FEATURES CF THE PROGRAM - THE INPUT DATA ARE CONSTRUCTED
IN THE SAME MANNER AS USED IN THE APT PROGRAM. DATA GENERATED BY
APT CAN BE USEC IN HEATMESH WITH CNLY MINCR CHANGES.

RELATED AND AUXILIARY PRCGRANMS - THE DATA GENERATED BY HEATMESH
ARE USED IN THE DIFFERENCE EQUATICNS OF THE HEATFLOW PROGRAM WHICH
SCLVES TRANSIENT HEAT TRANSFER PRCBLEMS,

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
CDC6600 VERSICN SUBMITTED JANUARY 1970.

REFERENCES - V. K. GABRIELSON, HEATMESH, A COMPUTER COCE FOR GEN-
ERATING GEOMETRICAL DATA REQUIRED FOR STUDIES OF HEAT TRANSFER IN
AXISYMMETRIC STRUCTURES, SCL-DR-67-30, SEPTEMBER 1667, AND ERRATA,
1970.

MACHINE REQUIREMENTS -

PRCGRAMMING LANGUAGCE USED - FCRTRAN IV

gggzéT[NG SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
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14.

15.

16.

17.

ANY CTHER PROGRAMMING CR CPERATING INFCRMATICN OR RESTRICTIONS -
ALL SUBRCUTINES CALLED WHICH ARE NOT INCLUDED REFER TO SANDIA
(LIVERMCRE) PLCT PROGRAMS ANC SHCULD BE EASILY CCNVERTED TO OTHER
SYSTEMS.

NAME AND ESTABLISHMENT OF AUTHOR -
Ve Ko GABRIELSCN
NUMERICAL APPLICATICNS
DIVISICN 8321
SANDIA CORPCRATICN
LIVERMCRE, CALIFCRNIA 94550

MATERIAL AVAILABLE -
SCURCE CECK (1033 CARDS)
SAMPLE PROBLEM (45 CARDS)
REFERENCE REPORT ANC ERRATA

CATECORY - N
KEYWCRDS - HEAT TRANSFER, GECMETRIES, INPUT CATA, STRUCTURAL
ANALYSIS
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NAME OR DESIGNATICN OF PROGRAM - BURSTI

COMPUTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCON WHICH
IT IS OPERABLE - IBM360/75

NATURE OF PHYSICAL PROBLEM SCLVED - BURST1 PROVIDES FOR THE STUDY
OF PRESSURIZEC LIQUID IN A CYLINDRICAL SYSTEM IMMEDIATELY AFTER

A RUPTURE CCCURS AT ONE CR BCTH ENDS OF THE SYSTEM. PRESSURE,
MASS VELOCITY, AND ENTHALPY ARE CALCULATED AT EQUALLY-SPACED MESH
PCINTS ALCNG THE LENGTH OF THE SYSTEM. THIS IS A CNE-DIMENSIONAL
REPRESENTATION, ASSUMING UNIFCRM CCNCITIONS THROUGHOUT ANY GIVEN
CRCSS-SECTIONAL AREA. FORCES CN DESIGNATED SECTIONS OF THE SYSTEM
CAN ALSC BE CCMPUTEDy WITH PROVISICN FOR DIRECTIONAL CHANGES.

METHCD CF SOLUTICN - PARTIAL TIME DERIVATIVES FOR MASS VELOCITY,

PRESSURE, AND ENTHALPY, CBTAINED FRCM THE THREE CONSERVATION LAWS
FOR MASS, MOMENTUM, AND ENERGY, ARE APPROXIMATEC WITH DIFFERENCE

EQUATICNS.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
50 TOTAL CYLINDERS AND ACAPTERS
2000 SPACE STEPS IN THE WHCOLE SYSTEM
5000 TIME-STEPS
ONLY SUBCOOLEC, FRICTICNLESS, ACIABATIC CASES CAN BE CCONSIDERED.

TYPICAL RUNNING TIME - WITF A LARGE PROBLEM CN THE IBM7044,

THE PRODUCT OF THE NUMBER CF SPACE STEPS AND THE NUMBER OF TIME-
STEPS RUN IN ONE MINUTE IS ABCUT 25,000.

UNUSLAL FEATURES CF THE PRCGRAM -

RELATED AND AUXILIARY PRCGRAMS - THE BLOT DECK IS USED TC PLOT
DATA STCRED BY BURST1.

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.

IBM36C VERSION SUBMITTED FEBRUARY 1570, SAMPLE PROBLEM

EXECUTED BY ACC.

REFERENCE - RCNALD P. ROSE, GEORGE H. HANSON, AND GERALD A. JAYNE,
HYDRCDYNAMICS DESCRIBING ACOLSTIC PHENOMENA CURING REACTOR COOLANT
SYSTEM BLOWDOWN, ICO-17254, JULY 1¢67.
MACHINE REQUIREMENTS - 32K MEMCRY
PRCGRAMMING LANGUACGE USEC - FCRTRAN IV

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
0S/7360 (IBM360). :

ANY CTHER PROGRAMMING CR OPERATING INFORMATICON OR RESTRICTIONS -
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15« NAME AND ESTABLISHMENT CF AUTHCRS -
Ge As JAYNE AND G. H. HANSON
ICAHO NUCLEAR CCFPORATION
P. O. BOX 1845
[CAHO FALLS, ICARO 83401
R. P. ROSE
WESTINGHOUSE ASTRCNUCLEAR LABORATORY
P. O. BOX 108B€4
PITTSBURGH, PENNSYLVANIA 1£523¢

16, MATEFIAL AVAILABLE -
SCURCE DECKS (BURST1 360-612 CARDS, BLOT 360-240 CARDS)
SAMPLE PROBLEMS (BURST1 360-33 CARDS, BLOT 360-29 CARDS)
REFERENCE REPORT

17. CATEGORY - G
KEYWCRDS - CYLINCERS, PRESSURE CISTRIBUTION, 1-DIMENSICNAL,
ENTHALPY, BLCWOCWN, HYCROCYNAMICS, COOLANTS, BLOT CODES
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NAME OR DESIGNATION OF PROGRAM - ETOM1

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE OF PHYSICAL PROBLEM SOLVEC - ETOM1 PROCESSES BASIC NUCLEAR
INFCRMATICN GIVEN IN THE ENDF/B FORMAT AND PRODUCES CATA DECKS FOR
USE IN CENERATION OF MUFT4 AND MUFT5 LIBRARIES.

METHCD CF SOLUTICN - BASICALLY, ETCM1 PERFORMS A STRAIGHTFORWARD
GROUP AVERAGING OF THE VARIOUS CROSS SECTIONS USING THE INPUT
WEIGFT AND THE MICROSCOPIC DATA FRCM THE ENDF/B DATA FILES. THE
BREIT-WIGNER SINGLE-LEVEL FCRMULA IS ASSUMED TO YIELD RESONANCE
CROSS SECTIONS WITH REASCANABLE ACCURACY.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
69 NMULTIGRCUPS
250 RESOLVEC RESCNANCES

TYPICAL RUNNING TIME - EXECUTICN TIMES FOR A STANCARD 54-GROUP
MUFT PROBLEM USING ENDF/B CATA WHICH CONTAIN EXPLICIT RESONANCE
PARAMETERS VARY FRCM 1 TO 2 MINLTES. WHEN THE ENDF/B DATA FOR

THE ISOTOPE DOES NCT CONTAIN EXPLICIT RESONANCE PARAMETERS, EXECU-
TICN TIMES VARY FRCM .5 TC 1 MINUTE.

UNUSUAL FEATURES OF THE PRCGRAM - THE GENERAL PURPOSE RETRIEVAL
SUBRCUTINES ENABLE TWO TABULAR FUNCTIONS TO BE ACCURATELY CCMBINED
(TC WITHIN SCME INPUT EPSILON) AND THEY ALSOC PROVIDE FOR EXACT
(ACCORDING TO THE SPECIFIEC INTERPCLATICN SCHEMES) INTEGRATION OF
THE FUNCTICNS. ANY DESIREC WEIGHTING SCHEME MAY BE USEC. ETOMI1
WILL ACCEPT ENDF/B DATA FRCM A BINARY TAPE OR FRCM A BCC CARD
IMACE TAPE OR JUST FROM BCD CARCS. ALL DATA [S ASSUMED TO BE IN
THE STANDARD ENCF/B ARRANGEMENT. MANY OF THE SUBROUTINES USED BY
THE PROGRAM MAY BE USEFUL IN OTHER (PRESENT AND FUTURE) CODES
CCNNECTED WITH THE ENDF/B SYSTEM.

RELATEC ANC AUXILIARY PRCGRAMS - STORAGE AND RETRIEVAL OF THE
ENDF/B MICROSCCPIC DATA ANC CCMBINATION CF TWO OR MORE TABULAR
ARRAYS INTO ONE TABULAR ARRAY WITF ONE INTERPOLATICN SCHEME IS
ACCCMPLISHED I[N LARGE PART BY THE GENERAL PURPOSE RETRIEVAL SuB-
ROUTINES (ACC ABSTRACT 384).

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
CDC66C0O0 VERSION SUBMITTEC FEBRUARY 1970.

REFERENCES - R. A, DANNELS AND C. E. KUSNER, ETOM-1 - A FORTRAN
PRCGRAM TO PROCESS DATA FROM THE ENDF/B FILE TO THE MUFT FORMAT,
WCAP-3688-1, MAY 1668.

He C. HONECK, ENDF/B - SPECIFICATIONS FCR AN EVALU-
ATED NUCLEAR CATA FILE FCR REACTOR APPLICATIONS, BNL-50066, MAY
16664 REVISED JULY 1967.

He. BOHLy, JRey Ee M. CELBARDy, AND G« He RYAN, MUFT=-4
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10. REFERENCES (CCATINUED)

FAST NEUTRCN SPECTRUM CODE FCR THE IBM-704, WAPD-TM=72, 1957.

He BOKLs JR. AND A. P, FEMPHILL, MUFT-5, A FAST NEU-
TRCN SPECTRUM PROGRAM FOR THE PHILCC-2000, WAPD-TM-218, FEBRUARY
19¢1.

J. FELBERBAUM, EC., DESCRIPTICN OF THE ENDF/B PROCES-
SING CODES CHECKER, CRECT, DAMMET, AND RETRIEVAL SUBROUTINES,
BNL-13582 (ENDF-110), SEPTEMBER 1567, REVISED APRIL 1969.

11« MACHINE REQUIREMENTS - 43,000 (CECIMAL) LOCATIONS wITH 2 TAPES
(SCRATCH TAPE AND LIBRARY TAPE)

12 PROGRAMMING LANGUAGE USED - FORTRAN IV

13, OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED =~
SCOPE 3.1.

14, ANY CTHER PROGRAMMING OR OPERATING INFCRMATICN OR RESTRICTIONS -
ETCM1 IS SEGMENTEC INTO & BASIC OVERLAYS.

15. NAME ANC ESTABLISHMENT CF AUTHCRS -
R. A. DANNELS AND D. E. KUSNER
WESTINGHOUSE ELECTRIC CCRPORATION
NUCLEAR ENERGY SYSTEMS
BCX 355
PITTSBURGH, PENNSYLVANIA 15230

16 MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (6600-7C94 CARCS)
SAMPLE FROBLEM (6600-5 CARDS)
REFERENCE REPORT, WCAP-368€8-1

17« CATEGORY - B
KEYWCRDS - CRCSS SECTICNS, BREIT-WIGNER FQRMULA, GROUP CCNSTANTS,
LIBRARIES, AVERAGES, MUFT CODES
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NAME OR DESIGNATICN OF PROGRAM - ETCG1

COMPULTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE CF PHYSICAL PROBLEM SOLVED - ETOGl PROCESSES BASIC NUCLEAR
INFCRMATICN GIVEN IN THE ENDF/B FCRMAT AND PRODUCES CATA DECKS FOR
USE IN GENERATICN CF MUFT4, MUFTS, GAMl, GAM2, AND ANISN LIRRAR-
1ESe

METHCD CF SOLUTICN - ETCGl PERFCRMS A STRAIGHTFORWARD GROUP
AVERAGE CF CRCSS SECTICNS USING AN INPUT WEIGHTING FUNCTION AND
THE MICRCSCOPIC CATA FRCM THE ENDF/B FILES. THE BREIT-WIGNER
SINGLE-LEVEL FCRMULA IS ASSUMED TO YIELD RESOLVED RESCNANCE CRCSS
SECTICNS WITH REASCNABLE ACCURACY. TREATMENT OF UNRESOLVED CROSS
SECTICNS IS SIMILAR TO THAT CF MC**2 (ACC ABSTRACT 355).

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
69 MULTIGROUPS
250 RESOLVELC RESCONANCES

TYPICAL RUNNING TIME -

ENCF DATA HAS ENCF CATA HAS NO
RESCNANCE PARAMETERS RESONANCE PARAMETERS
MUFT, 54 GROUP 1 MINUTE «5 MINUTE
GAM1, 68 GROUP 7 MINUTES 4 MINUTES
GAM2, 9SG GROUP 15 MINLTES 8 MINUTES
ANISN, 99 GROUP 15 MINUTES 8 MINUTES

UNLSUAL FEATURES OF THE PRCGRAM - IN THE ESTABLISHMENT CF TRANSFER
MATRICESy ANALYTICAL RESULTS ARE EMPLOYED WHERE POSSIBLE IN THE
NORMALIZATION CF OLTPUT DATA. FOR EXAMPLE, IN THE GENERATICN OF
THE ELASTIC SCATTERING MATRIX IN THE ENERGY RANGE IN WHICH THE
SCATTER IS ISOTROPIC IN THE CENTER-OF-MASS SYSTEM, RESULTS OF THE
NUMERICAL INTEGRATICN PERFCRMEC ARE NORMALIZED TO VALUES DERIVED
ANALYTICALLY.

RELATEC ANC AUXILIARY PRCGRAMS - ETOGl SUPERSEDES ETOM1 (ACC
ABSTRACT 436) IN THAT (A) MORE ACCURATE CATA DECKS ARE PRODUCED
FOR LUSE IN CREATINC MUFT LIBRARIES, AND (B) ADDITICNAL DATA DECKS
MAY BE CENERATED FOR USE IN CREATING GAM AND ANISN LIBRARIES. IN
THE FROGRAM USE IS MADE OF THE GENERAL PURPOSE PROCESSOR AND

RETRIEVAL SUBRCUTINES WRITTEN AT BROCKHAVEN FOR HANCLING ENDF/B
DATA FILES (ACC ABSTRACT 384).

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970,
CDC66C0 VERSION SUBMITTED JANUARY 1970, REPLACED BY
LATER VERSICN MAY 1S70.
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10.

11.

12.

13.

l4.

15.

lé.

17.

REFERENCES - C. E. KUSNER ANC S. KELLMAN, ETOG-1, A FORTRAN 1V
PRCGRAM TO PROCESS DATA FRCM THE ENDF/B FILE TO THE MUFT, GAM AND
ANISN FORMATS, WCAP-3845-1 (ENDF-114), DECEMBER 1569, AND ERRATA,

He Co HONECK, ENDF/B SPECIFICATIONS FOR AN EVALUATED
NUCLEAR CATA FILE FOR REACTOR APPLICATIONS, BNL-5006€, MAY 1966,
REVISED JULY 1S67.

He BOKLy JR.y Eo M, GELEARD, AND G. H. RYAN, MUFT=4,
FAST NEUTRCN SPECTRUM COLCE FCR TFE IBM-704, WAPD-TM-72, 1957.

He BOHL, JR. AND A, P, FEMPHILL, MUFT-5 - A FAST
NELUTRCN SPECTRUM PROGRAM FCR THE PHILCO-2000, WAPD-TM-218, FEBRU-
ARY 1961.

G. Do JOANOU ANC Jo. S. DUDEK, GAM-I, A CONSISTENT Pl
MULTIGROUP CODE FOR THE CALCULATICN CF FAST NEUTRON SPECTRA ANC
MULTIGROUP CONSTANTS, GA-1850, MAY 1%61.

G. Do JOANOU ANC J. S. DUDEK, GAM-11, A B3 CODE FOR
CALCULATICN OF SLCWING DOWN SPECTRUM AND ASSOCIATED MULTIGROUP
CONSTANTS, GA-4265, 1963,

We We ENGLE, JR.y A LSERS MANUAL FOR ANISN, A ONE~-
DIMENSICNAL DISCRETE ORDINATES CCODE WITH ANISOTROPIC SCATTERING,
K-16S3, MARCH 320, 1967.

D. M. OSHEA, B. Jo TOPPEL AND A. L. RAGC, MC**2 - A
CODE TO CALCULATE MULTIGROUP CRCSS SECTICNS, ANL-7318, JUNE 1967.

Jeo FELBERBAUM, EC., DCESCRIPTION OF THE ENDF/B PRO-
CESSING CODES CHECKER, CRECT, CAMMET, AND RETRIEVAL SUBROUTINES,
BNL-13582 (ENDF-110), SEPTEMBER 1967, REVISED APRIL 1969.

MACFINE REQUIREMENTS - 55,00C DECIMAL LCOCATICNS AND 4 SCRATCH
TAPES IN ADOITICN TO THE LIBRARY TAPE AND STANDARD INPUT, OUTPUT,
ANC PUNCF UNITS

PRCGRAMMING LANGUAGE USEC - FORTRAN IV

OPERATING SYSTEM CR MONITOR UNCER WHICK PROGRAM IS EXECUTED -
SCOPE 3sl.

ANY CTHER PROGRAMMING CR OPERATINGC INFORMATICN OR RESTRICTIONS -
THE PRCGRAM CCNSISTS OF 8 OVERLAYS.

NAME ANC ESTABLISHMENT OF AUTHCRS -
C. E. KUSNER, R, A, CANNELS, AND S. KELLMAN
WESTINGHOUSE ELECTRIC CORPORATION
NUCLEAR ENERGY SYSTEMS
BCX 355
PITTSBURGH, PENNSYLVANIA 15230

MATERTAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (12,329 CARDS)
SAMPLE PROBLEM (2 CARCS)
LIBRARY (1044 CARDS)
REFERENCE REPORT, WCAP-3845-1, AND ERRATA

CATEGORY - B
KEYWCRDS - CROSS SECTIONS, BREIT-WIGNER FORMULA, GROUP CONSTANTS,
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17. KEYWCRDS (CONTINUEC)
AVERAGES, LIBRARIES, ETCM CODES, GAM CODES, ANISN
CODES, MUFT CCLES
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NAME OR DESIGNATICN OF PRCGRAM - BUG2

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - UNIVAC1108

NATURE OF PHYSICAL PRCBLEM SOLVEC - THE TWO-DIMENSIONAL MULTIGROUP
NEUTRCN DIFFUSICN THEORY EQUATICNS FCR X-Y OR R-Z GECMETRY ARE
SCLVED TO OBTAIN THE MULTIPLICATICN FACTOR AND THE SPATIAL FLUX
AND POWER DISTRIBUTIONS. COMPLETE REACTOR LIFE HISTCRIES WITH
PARTIAL REFUELING AT A NUMBER CF RELOAD PCINTS CAN BE CALCULATED.
THE CEPLETION SCHEME OF ALL BURNABLE NUCLIDES IS SPECIFIED BY THE
USER AT EXECUTION TIME. A REGIONWIDE CEPLETION SCHEME IS USED.
CCNCENTRATION CEPENCENT SELF-SHIELCING FACTORS MAY BE APPLIED TO
ANY NUCLIDE.

METHCD CF SOLUTICN - OVER AN ARBITRARY UNIFORM MESH GRID, THE SYS-
TEV CF DIFFERENCE EQUATICNS FOR THE STEADY-STATE SOLUTICN IS
SCLVED BY AN EXTENSION OF THE PCWER METHOD. A FORM CF SUCCESSIVE
LINE OVERRELAXATIGN IS USED IN EACH GROUP. COARSE MESH REBALANC-
ING IS USED TC IMPROVE PREASYMPTCTIC CONVERGENCE BEHAVIOR AND AN
EXFCNENTIAL EXTRAPCLATICN METHCC IS LSED TO IMPROVE ASYMPTOTIC
BEHAVIOR. FOR CEPLETICN, THE CCDE DECIDES INTERNALLY (FOR EACK
TIME-STEP AND EVERY NUCLIDE) WHETHER TO USE EITHER A DIFFERENCE
APPRCXIMATION OR AN ANALYTICAL SCLUTION. A FULL TRIANGULAR DEPLE-
TICN MATRIX IS ALLCWED.

RESTRICTIONS ON THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -
10 GROUPS
20,000 SPACE MESH PCINTS
255 REGICNS
300 SUBREGICAS
40 TOTAL NUCLIDES
25 HEAVY NUCLIDES
25 FISSION PRODUCTS AND CTHER BURNABLE NUCLIDES

TYPICAL RUNNING TIME - AN X=Y PRCBLEM WITH 4 GROUPS AND 7400 MESH
POINTS REQUIRES 65 MINUTES TO DO 8 TIME-STEPS. AN X-Y PROBLEM
WITH 9 GROUPS ANC 7400 MESK PCIANTS REQUIRES 155 MINLTES FOR 8
TIME-STEPS.

UNUSUAL FEATURES CF THE PRCGRAM -

RELATED AND AUXILIARY PROGRAMS - GAMBLES (ACC ABSTRACT 222) IS
USED FOR THE STEACY-STATE SOLUTICAS.

STATLS - ABSTRACT FIRST DISTRIBLTED CECEMBER 1970.
UNIVAC1108 VERSION SUBMITTEC MARCH 1970.

REFERENCE - J. P. CORSEY, R. FRCEFLICK, AND F. TODT, BUG-2/BUGTRI,
TWC CIMENSIONAL MULTIGRCUP BURNUP COCES FOR RECTANGULAR AND HEXA-
GCNAL GECMETRY, GA-8272, AUGLST 22, 1969.
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REACTOR CODE ABSTRACT 438 g 01/71

11.

12.

13,

14.

15.

16.

17.

MACHINE REQUIREMENTS - 65,536 WCRDS CF CORE STORAGE, 2 MILLICN
WORCS OF DRUM STORAGE ON ONE OCATA CHANNEL, 3 TAPE UNITS, AND A
PERIFHERAL PRINTER

PRCGRAMMING LANGUAGES USED - FCRTRAN IV AND ASSEMBLY LANGUAGE

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC-IIy GAX23.

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF AUTHCRS -
Jeo P. CORSEY, R, FRCEHLICH, AND F. TODT
GULF GENERAL ATCMIC INCORPORATED
P. 0. BCX 608
SAN DIEGO, CALIFCRNIA 92112

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (21,874 CARDS)
SAMPLE PROBLEM (155 CARCS)
REFERENCE REPORT

CATECORY - D

KEYWCRDS - 2-CIMENSIONAL, MULTIGRCUP, DIFFUSION, DEPLETICN, X-Y,
R=Z, FLUX DISTRIBUTICN, PCWER DISTRIBUTICN, GAMBLES
CODES
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REACTCR CODE ABSTRACT 439 01/71

NAME OR DESIGNATICN OF PRCGRAM - BUGTRI

COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPCN WHICH
IT IS OPERABLE - UNIVAC1108

NATURE OF PHYSICAL PROBLEM SOLVED - THE TwWO-DIMENSICNAL MULTIGROUP
NEUTRCN DIFFUSICN THEORY EQUATICNS FOR TRIANGULAR CECMETRY ARE
SOLVED TO OBTAIN THE MULTIPLICATICN FACTCR ANC THE SPATIAL FLUX
AND POWER DISTRIBUTIONS., CCMPLETE REACTOR LIFE HISTORIES WITH
PARTIAL REFUELING AT A NUMBER OF RELOAC TIME PCINTS CAN BE CALCU-
LATEC. THE DEPLETION SCHEME CF ALL BURNABLE NUCLIDES IS SPECIFIED
BY THE USER AT EXECUTICN TIME. A REGICNWISE DEPLETICN SCHEME IS
USED. CONCENTRATICN OEPENCENT SELF-SHIELDING FACTORS MAY BE
APPLIEC TO ANY NUCLIDE.

METHCD CF SOLUTICN - OVER A UNIFCRM TRIANGULAR MESH GRID, THE SYS-
TEM CF DIFFERENCE EQUATICNS FOR THE STEADY-STATE SCLUTICN IS
SOLVED BY AN EXTENSION OF THE PCWER METHCD. A FORM OF SUCCESSIVE
LINE OVERRELAXATICN IS USED IN EACH GROUP., COARSE MESH REBALANC-
INC IS USED TG IMPROVE PREASYMPTCTIC CCNVERGENCE BEKAVIOR AND AN
EXPCNENTIAL EXTRAPCLATICN METHCD IS LSED TO IMPROVE ASYMPTOTIC
CCNVERGENCE BEFAVICR. FCR DEPLETICN, THE COCE CECIDES INTERNALLY
(FCR EACH TIME-STEP AND EVERY NUCLIDE) WHETHER TO USE EITHER A
DIFFERENCE APPRCXIMATICN OR AN ANALYTIC SCLUTION. A FULL TRIANGU-
LAR CEPLETION MATRIX IS ALLOWED.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - MAXIMA OF =
10 GROUPS
2C,0C0 SPACE MESH PCINTS
255 REGICNS
3C0 SUBREGICAS
40 TOTAL NUCLIDES
25 HEAVY NUCLIDES
2% FISSION PRODUCTS AND CTHER BURNABLE NUCLIDES

TYFICAL RUNNING TIME - EIGHT TIME-STEPS FOR AN X-Y PROBLEM OF 7400
MESH POINTS COULD TAKE 65 MINUTES FOR 4 GROUPS AND 155 MINUTES FOR
9 GRCUPS.

UNL SUAL FEATURES CF THE PRCGRAM -

RELATEC AND AUXILIARY PRCGRAMS - GAMTRI (ACC ABSTRACT 401) IS
USED FOR THE STEADY-STATE SOLUTICNS.

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
UNIVAC11C8 VERSICN SUBMITTED MARCH 1970.

REFERENCE - J. P. CORSEY, R. FROEHLICH, AND F. TODT, BUG-2/BUGTRI,
TWO CIMENSIONAL MULTIGROUP BURNUP COCES FOR RECTANGULAR AND HEXA-
GONAL GECMETRY, GA-8272, AUGLST 22, 1969.



750

REACTOR CODE ABSTRACT 439

ll'

12.

13.

l4.

15%

l16.

17.

MACHINE REQUIREMENTS - 65,536 WCRCS CF CORE STORAGE,

w2 01/71

WORCS CF DRUM STCRAGE ON ONE CATA CHANNEL, 3 TAPE UNITS,

PERIPHERAL PRINTER

2 MILLION

AND A

PRCGRAMMING LANGUAGES USED - FORTRAN IV AND ASSEMBLY LANGUAGE

OPERATING SYSTEM CR MONITCR UNDER WHICH PROGRAM IS EXECUTED -

EXEC-11, GAX23.

ANY CTHER PROGRAMMING CR OPERATING INFORMATICON OR RESTRICTIONS -

NAME AND ESTABLISHMENT CF AUTHCRS -

Jeo P. DORSEYy Re FRCEHLICH, AND F. TODT

GULF GENERAL ATCMIC
P. 0. BCX 608

INCCORPORATED

SAN DIEGO, CALIFCRNIA 92112

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL

SCURCE CECK (224477 CARDS)
SAMPLE PROBLEM (183 CARCS)
REFERENCE REPCRT

CATEGORY - D

KEYWORDS - 2-DIMENSIONAL, MULTIGROUP,
GONALs FLUX DISTRIBUTICN,
TICNy GEMTRI CCCES

DIFFUSICN, TRIANGULAR, HEXA-

POWER DISTRIBUTION,

BEPLIE-
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REACTOR COCE ABSTRACT 440 01/71

NAME OR CESIGNATICN OF PROGRAM - CYNAM

COMPLTER FOR WHICH PROGRAM IS CESIGNED AND OTHERS UPCN WHICH
IT IS CPERABLE - UNIVAC1108

NATURE OF PHYSICAL PROBLEM SOLVEC - CYNAM PERFCRMS A DYNAMIC ANA-
LYSIS OF ONCE-THROUGH BCILING FLOW OSCILLATICNS WITH STEAM SUPER-
HEAT. THE MODEL DESCRIBING THE SUPERHEAT REGIME (SINGLE-PHASE,
VARIABLE DENSITY FLUID) FOR SUBCRITICAL PRESSURE OPERATICN IS ALSO
APPLICABLE TO THE STUDY OF ONCE-THRCUGH OPERATION USING SUPERCRI-
TICAL PRESSURE WATER.

METHCD CF SOLUTICN - LINEARIZEC PARTIAL DIFFERENTIAL CCNSERVATION

EQUATICNS ARE SOLVED USING LAPLACE TRANSFORMATION OF THE TEMPORAL

TERMS ANC INTECRATION CF THE SPATIAL VARIATICNS. DYNAM IS WRITTEN
IN CCMPLEX VARIABLE NOTATICN.

RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -

30 INTERVALS LSED TO DESCRIBE THE POWER DISTRIBUTION IN THE
NCNBOILING ANC BOILING REGICNS

2S5 BCILING NODES

7 INTERVALS ANC CORRESPCNCING FRICTION MULTIPLIERS READ IN
PER CASE

14 EXIT QUALITIES REAC IN PER CASE

4C SUPERHEAT NOCES

10 COEFFICIENTS READ IN FCR THE PHI*%*2 VS X-POLYNOMIAL FIT

48 FREQUENCIES AT WHICH OPEN LCCP FREQUENCY RESPONSE IS DESIRED

48 FREQUENCIES AT WHICH SIGNAL OUTPUT IS CESIRED

TYPICAL RUNNINC TIME - A TYPICAL PROBLEM REQUIRES 5 SECCNDS.

UNUSLAL FEATURES CF THE PRCGRAM - NO NUMERICAL INSTABILITIES ARE
PRESENT.

RELATEC AND AUXILIARY PROGRAMS - STABLE

STATLS = ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
UNIVAC1108 VERSICN SUBMITTED MARCH 1970.

REFERENCES - L. Eo. EFFERDINGy DYNAM, A DIGITAL CCMPUTER PROGRAM
FOR STUDY OF THE DYNAMIC STABILITY OF ONCE-THROUGH BOILING FLOW
WITH STEAM SUPERFEAT, GAMD-8656, JUNE 26, 1968.

Le E. EFFERDINGy STATIC AND DYNAMIC STABILITY OF
STEAM=WATER SYSTEMS - PART I, CRITICAL REVIEW OF THE LITERATURE,

GA-5555, OCTOBER 1Sé4.
MACHINE REQUIREMENTS -
PRCGRAMMING LANGUACE USED - FCRTRAN

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC Il.
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REACTCR COCE ABSTRACT 440 g 01/71

14.

16.

17.

ANY CTHER PROGRAMMING CR CPERATING INFORMATICN OR RESTRICTICONS -
THE TEST CASE RESULTS wILL DIFFER FRCM THOSE IN THE DOCUMENT
GANC-8656 BECAUSE OF THE UPDATING OF THE PRESSURE DROP EQUATIONS,

NAME ANC ESTABLISHMENT OF AUTHCRS -
ABSTRACT Ge. SCHLUETER

PROGRAM L. E. EFFERDING
GULF GENERAL ATCMIC INCORPORATED
P. 0. BOX 6C8
SAN DIEGO, CALIFCRNIA 92112

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (3099 CARDS)
SAVMPLE PROBLEM (33 CARDS)
REFERENCE REPCRT, GAMD-8656

CATEGCRY - H

KEYWCRDS - PRESSURE, VARIATICNS, STEAM GENERATCRS, HYDRODYNAMICS,
TRANSFER FUNCTIONS, FLUID FLOW, STABLE CCOES
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REACTCR COCE ABSTRACT 441 oL/71

1. NAME OR DESIGNATION OF PROGRAM - PWCCST

2. COMPUTER FOR WKICH PROGRAM IS CESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - UNIVACL1108

3. NATURE OF PHYSICAL PRCBLEM SOLVED - PWCOST IS USED TO CALCULATE
NUCLEAR REACTOR FUEL CYCLE CCSTS. [INPUT FOR ALL COMPONENTS OF THE
FUEL CYCLE ARE TIME-DEPENDENT. WORKING CAPITAL CHARGE RATES MAY
BE SPECIFIED SEPARATELY FCR IN-CCRE AND OUT-CF-CORE TIME PERIODS.

4., METHCD OF SOLUTICN - COSTS ARE CALCULATED USING A PRESENT-WORTH
LEVELIZEC APPRCACH.

5. RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMA OF -
24 CCRE REGICNS
100 SEGMENTS
2 FUEL PARTICLE TYPES
100 RELOADS BEFCRE EQUILIBRIUM IS ESTABLISKED
100 TIMES THE CORE IS RELOADED

6. TYPICAL RUNNING TIME - 20 SECCNDS ARE REQUIRED.

7. UNUSUAL FEATURES CF THE PRCGRAM - PWCOST CAN BE USED FOR EVALUAT-
ING COSTS OF A SINGLE FUEL SEGMENT OR FOR AN ENTIRE REACTOR HIS-
TCRY. THERE ARE SEVERAL ACCCUNTING PROCECURES AVAILABLE AS
OPTICNS INCLUDING THE TREATMENT OF PRE-TRRADIATION WORKING CAPI-
TAL AS AN ADC-CN TC THE FRCNT END SERVICES CCST. THE CODE ALSC
CALCULATES THE COST OF A LEASE CYCLE AND CAN EVALUATE A SPENT FUE
BUYEACK OPTICN. .

8. RELATEC AND AUXILIARY PRCGRAMS - GARGOYLE (ACC ABSTRACT 260)

S« STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
UNIVAC1108 VERSION SUBMITTED MARCH 1970.

10 REFERENCE - D. ke LEE, JR., PWCCST, A GENERAL PURPOSE COMPUTER
CODE FOR THE CALCULATION OF FUEL CYCLE COSTS, GA-S394, JUNE 10,
166S.

11« MACHINE REQUIREMENTS - €5K CORE AND 1 TAPE
12. PRCGRAMMING LANGUAGE USEC - FORTRAN IV

13, OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
EXEC II.

14, ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -

15, NAME AND ESTABLISHMENT CF AUTHCR -
C. H. LEE
GULF GENERAL ATCMIC INCORPORATED
P. 0. BCX 608
SAN DIEGO, CALIFCRNIA 92112
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REACTCR CODE ABSTRACT 441 = 01/71

lé. MATERIAL AVAILABLE- MAGNETIC TAPE TRANSMITTAL
SCURCE DECK (3010 CARDS)
SAMPLE PROBLEM (736 CARCS)
REFERENCE REPORT

17. CATEGORY - D
KEY®CRDS - FUEL CYCLE, ECCNCMICS, GARGOYLE CCDES
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REACTCOR CODE ABSTRACT 442 c1/71

NAME OR CESIGNATICN OF PROGRAM - SIMPLEL

COMPLTER FCOR WHICH PROGRAM IS CESIGNED ANC OTHERS UPCN WHICH
IT IS OPERABLE - CCC660C

NATURE OF PHYSICAL PROBLEM SCLVED - SIMPLEl CCMPILES ANC EXECUTES
MULTISTATEMENT CALCULATICNS TYPEC IN A FAMILIAR ALGEBRAIC NOTATION
AT A TIME-SHARED TERMINAL, IMFECIATELY RETURNING REQUESTED RESULTS
TO ThE TERMINAL ANC PERMITTING AD LIB CONTINUATION OF A CALCULA-
TICN. THE USER MAY USE THE SYSTEM AS AN EXTENDEC AND PCWERFUL
ELECTRCNIC CALCULATOR OR AS A CALCULATCR OF SMALL LOAD-AND-GO
RUNS. ERRORS ARE DETECTED AND CCRRECTED ON AN AS-YOU-GC BASIS.
CALCULATICNS MAY INCLUCE INTERACTIVE INPUT/OUTPUT, FUNCTICNS, AND
LOCPS.

METHFCC CF SOLUTICN - OPERATICNS AVAILABLE INCLUDE ALL STANDARD
ARITHFMETIC OPERATICNS, EXPCNENTIATION, SQUARE ROOT, AND SPECIAL
FUNCTICNS.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM -
TYPICAL RUNNING TINME -

UNL SUAL FEATURES CF THE PRCGRAM -

RELATEC ANC AUXILIARY PRCGRAMS -

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
CDC66CO VERSICN SUBMITTEC MARCH 1970.

REFERENCE - MYLES F. BARRETT, SIMPLE I, AN ALGESRAIC PRCGRAMMING
LANGLAGE FOR INTERACTIVE TIME-SHARED USE, KAPL-M-7109, JANUARY 9,
1670.

MACHINE REQUIREMENTS -
PRCGRAMMING LANGUACGES USED - FORTRAN [V AND ASCENT

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM [S FXECUTED =
SCCPE.

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -
THE PRESENT IMPLEMENTATICN OF SIMPLELl IS FOR THE CCC *INTERCOM*
TIME-SHARING SYSTEM. THE TYPEIT SUBROUTINE IS USED IN *INTERCOM*
TO LINK THE TELETYFE FCR INTERACTIVE [/0. THE PROGRAM IS SELF-
CONTAINED WITH THE POSSIBLE EXCEPTION CF THE FREE FORMAT DATA
REACER. ANY AVAILABLE FREE FORMAT READER CAPABLE OF CCONVERTING
NUMERICAL INPUT TC FLOATING PCINT FORM COULC BE SUBSTITUTED.

NAME ANC ESTABLISHMENT CF AUTHCR -
M. F. BARRETT
KANOLLS ATCMIC FOWER LABORATCRY
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REACTCR CODE ABSTRACT 442 ==

1. NAME ANC ESTABLISHMENT CF AUTHCR(S) (CONTINUED)
GENERAL ELECTRIC COMPANY
BOX 10172
SCHENECTADY, NEwW YORK 12301

1é. MATERIAL AVAILABLE - RESTRICTEC DISTRIBUTION
SCURCE CECK (681 CARDS)
REFERENCE REPORT

17. «<iCATEGORY. =P

01/71

KEYWCRDS - PRCGRAMMING LANGUAGES, NUMERICAL CALCULATIONS
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REACTCR CODE ABSTRACT 443 01/71

NAME OR DESIGNATICN OF PROGRAM - HAA3

COMPUTER FOR WKFICH PROGRAM IS CESIGNEC AND OTHERS UPCN WHICH
IT IS CPERABLE - IBM360

NATURE OF PHYSICAL PROBLEM SCLVEC - HAA3 EVALUATES AN APPROXIMA-
TICN TO THE GENERAL INTEGRC-CIFFERENTIAL EQUATION WHICH DESCRIBES
AERCSCL BEHAVICR. THE PHYSICAL MCDEL INCLUDES PARTICLE GENERA-
TICNy BROWNIAN AND GRAVITATIONAL AGGLOMERATION, SETTLING, PLATING,
AND LEAKAGE FCR SPHERICAL PARTICLES. THE APPROXIMATION IS THE
RECUIREMENT THAT THE SIZE DISTRIBUTICN FUNCTION BE LOG-NORMAL.

THE TIME-CEPENDENT PHYSICAL QUANTITIES COMPUTED ARE (1) PLATED,
SETTLED, SUSPEANDED, AND LEAKED VCLUME FRACTICNS, (2) GECMETRIC
MEAN DEVIATION, NUMBER CCNCENTRATICN, AND GECMETRIC MEAN RACIUS
FOR THE LCG-NCORMAL DISTRIBUTICN OF THE SUSPENDED MATERIAL, (3) THE
50 PERCENT RADIUS (BY MASS) FOR THE SUSPENDED MATERIAL, (&) THE
NUMBER ANC VOLUME CISTRIBUTICNS (FUNCTICONS OF RADIUS) FOR THE
SETTLED, PLATED, AND LEAKED MATERIAL, (5) THE EFFECTIVE RADII FOR
THE SUSPENDED, SETTLED, ANC PLATED MATERIAL.

METHCD CF SOLUTICN - THE TIME-DEPENDENT PARAMETERS WHICH CHARAC-
TERIZE THE LOG-NORMAL SIZE DISTRIBUTION FUNCTICN ARE OBTAINED BY
NUMERICAL INTEGRATICN OF THREE SIMULTANEOUS DIFFERENTIAL EQUATIONS
FOR THE ZEROTH THROUGH THE SECCAND VOLUME MOMENTS. THE VOLUME
MOMENTS DIFFERENTIAL EQUATIONS WERE CBTAINED BY ANALYTIC INTEGRA-
TICN OF THE APPRCPRIATE MOMENTS OF THE INTEGRO-DIFFERENTIAL EQUA-
TION. ADDITICNAL DIFFERENTIAL EQUATIONS FOR THE PLATED, SETTLED,
AND LEAKED FUNCTIONS ARE INCLUDED IN THE SIMULTANEOUS SET.

RESTRICTICNS CN THE COMPLEXITY C(CF THE PROBLENM - MAXIMA OF -
1C00 TIME-STEPS
42 DISCRETE RADII FOR DISTRIBUTION CALCULATICNS

TYPICAL RUNNING TIME = 1 TO 2 MINUTES PER CASE ARE REQUIRED ON TH
IB¥360/50.

UNUSUAL FEATURES CF THE PROGRAM - THE PROGRAM WILL ALLOW ANY COM-
BINATICN OF BROWNIAN AGGLCMERATICN, GRAVITATIONAL AGGLOMERATION,

SETTLINGy, WALL PLATING, LEAKAGE, AND LOG-NORMAL SOURCE (CONSTANT

SOURCE RATE). EXTENSIVE PRINTEC AND GRAPHICAL DISPLAYS ARE PRC-

VICED.

RELATEC AND AUXILIARY PRCGRAVMS -

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
IBM360 VERSION SUBMITTED FEBRUARY 1970.

REFERENCE - R. S. KUBNER, AN APPRCXIMATE SOLUTICN TO THE GENERAL
EQUATICN FOR THE CCAGULATION OF KETEROGENEOUS AEROSOLS, Al-AEC-
MEMC-12880, SEPTEMBER 26, 196S.
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REACTCR CCDE ABSTRACT 443 s o1/71

11« MACHINE REQUIREMENTS - 256K BYTE IBM260 AND AN SC-4020 GRAPHICAL
DISPLAY DEVICE

12. PRCGRAMMING LANGUAGE USED - FORTRAN IV H

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
0S73¢0.

14. ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -
IF AN SC-4020 CRAPHICAL DISPLAY DEVICE IS NOT AVAILABLE, THE
AICRT3 CISPLAY ROUTINE CAN BE REWRITTEN, OR A DUMMY AICRT3 CAN BE
USED. THE NAR SC-4020 (CS) SUBROUTINE PACKAGE IS AVAILABLE
THRCUGH -

UAIDE LIBRARIAN

C/0 STROMBERG-CARLSCN

P. 0. BOX 2449

SAN DIEGOy CALIFCRNIA 92112

15. NAME ANC ESTABLISHMENT CF AUTHCR -
R. S. HUBNER
ATOMICS INTERNATICNAL
NCRTH AMERICAN ROCKWELL
P. 0. BCX 309
CANOGA PARK, CALIFORNIA 91304

1és MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL
SOURCE DECK (1553 CARDS)
SAMPLE PROBLEM (14 CARCS)
REFERENCE REPCRTY

17. CATEGORY - 6
KEYWCRDS - PARTICLES, DISTRIBUTICN, LEAKAGE, AEROSOLS
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REACTCR CODE ABSTRACT 444 01/71

NAME OR DESIGNATICN OF PRCGRAM - ROPE

COMPLTER FOR WHICF PROGRAM IS DESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE CF PHYSICAL PROBLEM SCLVEC - FOPE IS USED TO CALCULATE
RCCTS OF PCLYNCMIALS.

METHCC CF SOLUTICN - THREE SEPARATE METHODS ARE EMPLOYED IN FIND-
ING THE ROCTS, THE CHOICE CF METHCDS BEING A USER CPTION. THESE
METHFCDS ARE BAIRSTOWS METHCD, LEHMERS METHOD, AND DALEMBERTS
METHCD,.

RESTRICTICNS ON THE COMPLEXITY CF THE PROBLEM - ROPE CAN FIND
ROOTS OF PCLYNCMIALS OF CRCER UP TO 99.

TYPICAL RUNNING TIME - A RCUGH ESTIMATE OF RUNNING TIME IS .COIN
HOURSy WHERE N IS THE CRDER OF THE PCLYNOMIAL.

UNUSUAL FEATURES CF THE PRCGRAM -
RELATED ANC AUXILIARY PROGRAMS -

STATLS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1570.
CDC6600 VERSICN SUBMITTEC MARCH 1970.

REFERENCES - J. R, SCHMIDy R. We GUILLETTE, AND G. O. MUELLER,
ROPE, RCOTS OF A PCLYNCMIAL EVALUATICN, KAPL-M-6540, APRIL 1,
1G¢€¢€.

De. He LEHMER, A MACHINE METHOD FOR SOLVING PCLYNOMIAL
EQLATICNS, JACM, VCL. 8, NC. 2, APRIL 1961.

Re Fo JORDAN ANC He W. MCORE, POLRTS - PBAIRSTOWS
METHECD FOR FINDING ROOTS IN FORTRAN, G. E. REPORT 64TIP4, FEBRUARY
19¢€4.

ICNE Co. MOTTELER, A SIMPLE METHCD FOR FINDING THE
ZERCS CF PCLYNCMIALS, BASEC CN CALEMBERTS LEMMA, LA-3355.

MACHINE REQUIREMENTS -
PRCGRAMMING LANGUAGE USEC - FCRTRAN IV
OPERATING SYSTEM CR MONITCR UNDER WHICH PROGRAM IS EXECUTED -
ANY CTHER PROGRAMMING OR CPERATING INFORMATICN OR RESTRICTICNS -
NAME ANC ESTABLISHMENT CF AUTHCR -

NANCY R. MITCHELL

KNCLLS ATCMIC FCwER LABCRATCRY

GENERAL ELECTRIC COMPANY

BCX 1072
SCHENECTADY, NEW YORK 12301
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REACTOR COCE ABSTRACT 444 -2-

16. MATERIAL AVAILABLE - RESTRICTED OISTRIBUTION
SCURCE DECK (705 CARCS)
SAMPLE PROBLEM (5 CARCS)
REFERENCE REPORT, KAPL-M-6540

17. CATEGORY - P
KEYWCRDS - POLYNCMIALS, EQUATICNS, SCLUTICNS

01/71
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REACTCR CODE ABSTRACT 445 01/71

l. NAME OR DESIGNATICAN OF PROGRAM - LIZARD4

2. COMPLTER FOR WHKICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CCCé600

3. NATURE OF PHYSICAL PROBLEM SOLVEC - LIZARD4 IS USED TO SOLVE NON-
LINEAR, ORDINARY CIFFERENTIAL EQUATICNS AS A ONE-SHCT EFFORT. IT
WAS WRITTEN TO SCLVE INITIAL VALUE ECUATICNS, THAT IS, THE VALUES
OF THE DEPENDENT VARIABLES MUST BE SPECIFIED AT SOME INITIAL
VALUE CF THE INDEPENDENT VARIABLE. CNE-DIMENSIONAL STEADY-STATE
BOUNCARY VALUE PROBLEMS CAN BE SCLVED WITH LIZARD4, PROVIDING AN
ITERATIVE METHCD IS EMPLOYED BY THE USER WHERE ONE OF THE BOUNDARY
CONDITICNS IS SPECIFIED AND INTEGRATICN PROCEEDS UNTIL THE ALTER-
NATE BOUNDARY CCNCITION IS MET.

4. METHCD OF SOLUTICN - THE INTEGRATICN PROCEDURE USED IS A MODIFIED
ADAMS MCULTON METHCD COMMCNLY REFERRED TO AS THE AMSINT SUBROU-
TINE,.

5« RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM - MAXIMUM CF -
25 NCNLINEAF FIRST-ORCER DIFFERENTIAL EQUATIONS

6. TYPICAL RUNNING TIME - RUNNING TIME IS ABOUT 150 MILLISECCNDS PER
EQUATICN PER TIME INTERVAL.

7. UNUSUAL FEATURES CF THE PRCGRAM -
8. RELATEC AND AUXILIARY PROGRAMS - LIZARD

Ge STATLS - ABSTRACT FIRST CISTRIBUTEC CECEMBER 1970.
CDC6600 VERSICON SUBMITTED MARCH 1970.

10. REFERENCES - RCBERT W. GUILLETTE, CERHARD O. MUELLER, AND JOSEPH
Re SCHMICy LIZARD-IV, A PRCGRAM TO SOLVE NON-LINEAR, ORDINARY
DIFFERENTIAL ECUATIONS, KAPL-M-6548, MARCH 17, 1966.

CAVIC L. BRIGGS AND JOSEPH R. SCHMID, LIZARD, A PRO-
GRAM TO SOLVE NCN-LINEAR, CRDINARY CIFFERENTIAL EQUATIONS, KAPL-M-
EC-3¢é, CCTOBER 22, 1963,

Re Je CULLEN, 6600 CALCCMP PLOTTER ROUTINES, KAPL
NOTE, JULY 25, 1S6é¢€.

11. MACHINE REQUIREMENTS -

12. PRCGRAMMING LANGURGES USED - FCRTRAN IV AND ASCENT

13. OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
14, ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTICNS -
15. NAME AND ESTABLISHMENT CF AUTHCR -

C. R. CCLK
KNCLLS ATCMIC PCWER LABCRATCRY
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REACTOR CODE ABSTRACT 445 g 01/71

1. NAME AND ESTABLISHMENT COF AUTHOR(S) (CONTINUED)
GENERAL ELECTRIC COMPANY
BCX 1072
SCHENECTADY, NEw YORK 12301

1é. MATERIAL AVAILABLE - RESTRICTEC CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL
SCURCE CECK (2614 CARCS)
SAMPLE PROBLEM (39 CARDS)
REFERENCE REPORT, KAPL-M-6548, ANC NOTE

17+ “CATEGORY = P
KEYWCRDS - NONLINEAR, DIFFERENTIAL ECUATIONS, SOLUTICNS, LIZARD
CODES
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REACTOR CODE ABSTRACT 446 oL/71

NAME OR DESIGNATION OF PRCGRAM - MOST

CCVMPLTER FOR WHICH PROGRAM IS CESIGNED AND CTHERS UPCN WHICH
IT IS OPERABLE - CDCé600

NATURE CF PHYSICAL PROBLEM SOLVED - MOST IS CESIGNED TO VARY A SET
OF CCORDINATES (X14X2y o o o sXN) REPRESENTING THE VECTOR X IN
SUCH A WAY THAT A SPECIFIEC FUNCTICN Y(X), Y(X) GREATER THAN OR
EQULAL TC 0, IS MINIMIZEC.

METHECD CF SOLUTICN - A GRADIENT SEARCH ALGORITHM IS USED.

RESTRICTIONS CN THE COMPLEXITY CF THE PROBLEM - THE MAXIMUM DIMEN-
SICN OF THE SEARCH IS 20.

TYPICAL RUNNING TIME -
UNUSUAL FEATURES CF THE PROGRAM -
RELATEC AND AUXILIARY PRCGRAMS -

STATLS - ABSTRACT FIRST ODISTRIBUTEC CECEMBER 1970.
CDC6600 VERSICON SUBMITTED MARCH 1970.

REFERENCE - C. R. LUBITZ AND G. A, SHANHCLT, MOST - A MULTIDIMEN-
SICNAL OPTIMIZATION SCHEME, KAPL-M-6174, JULY 1964.

MACHINE REQUIREMENTS -

PRCGRAMMING LANGUACGE USED = FORTRAN lb

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
ANY CTHER PROGRAMMING CR CPERATING INFCRMATICN OR RESTRICTICNS -

NAME ANC ESTABLISHMENT CF AUTHCRS -
Ce. R. LUBITZ AND G. A. SHANHOLT
KNOLLS ATCMIC FCWER LABORATCRY
GENERAL ELECTRIC COMPANY
BCX 1072
SCHENECTALY, NEW YORK 12301

MATERIAL AVAILABLE - RESTRICTEC CISTRIBUTION
SCURCE DECK (437 CARDS)
SAMPLE PROBLEM (6 CARCS)
REFERENCE REPCRT

CATEGORY - P
KEYWCRDS - SEARCFES, MINIMIZATICN, MULLTIDIMENSICNAL
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REACTCR CODE ABSTRACT 447 01/71

NAME OR DESIGNATICN OF PROGRAM - ETOGL DATA FOR MUFT AND GAM
LIBRARIES

COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPON WHICH
IT IS OPERABLE - CLCC6600

NATURE OF PHYSICAL PROBLEM SOLVED - THE DATA REQUIRED FCR THE
CREATION OF MUFT4, MUFTS, GAM1 AND GAM2 LIBRARIES WERE GENERATED
FRCM THE BROOKHAVEN NATICNAL NEUTRCN CROSS SECTION CENTER ENDF/B
TAPES 114 THROUGH 117 BY THE ETOG1 PROGRAM (ACC ABSTRACT 437).

METHCD OF SOLUTICN - THE ORIGINAL ENCF/B DATA TAPES 114, 115, AND
116 RECEIVED FRCM THE BRCOKHAVEN CENTER WERE ALTERED. THE CRECT
PRCGRAM (ACC ABSTRACT 384) WAS USED TO MAKE CORRECTICNS TO MU BAR,
THE AVERAGE CCSINE OF THE SCATTERING ANGLE, XI, THE LOGARITHMIC
ENERCY CECREMENT, AND GAMMA, THE ANISOTROPIC GREULING-GOERTZEL
PARANMETER. PCINTS WERE INSERTEC INTC ELASTIC SCATTERING ANGUL AR
DISTRIBUTION TABLES SO THAT ANISOTROPY DID NOT EXTEND DOWN TO
THERMAL ENERGIES, AND THE SECCNCARY CISTRIBUTION CATA FOR MATERIAL
NUMBERS 1018 AND 1C21 WERE CHANGEC. THE MATERIALS FOR WHICH
LIBRARY CATA WERE CENERATEC ARE -

10C1 1019 MN5S5 1037 AUl197 1056 AM241
1003 D 1020; 5 FE 1042 U233FP 1057 AM243
10E5 - LI6 1020 N 1043 U234 1058 CM244
1006, ; LI7 1024 NB 1044 U235 1059 NA23
1GCT7 BES 1025 MO 1045 U235FP 1060 w182
1009 B10 1026 XE135 1046 U236 1061 w183
1010 Cl2 1027 SM14S9 1C47 U238 1062 w184
1012 Nl14 1028 EUlS1 1048 NP237 1063 w186
1013 016 1025 - ElII53 1¢50 PuU238 1066 U233SFP
1014 MG 103C GD 1051 PU239 1067 U233NFP
1015 AL27 1031 DYlé4 1052 PU239FP 1068 U235SFP
1016 =11 1032 “LULYS 1053 PU240 1069 U235NFP
1017 » v51 10337 L0176 1054 PU241 1070 PU239SFP
1018 CR 1035 TA1l81 1055 PU242 1071 PU239NFP
RESTRICTICNS CN THE COMPLEXITY CF THE PROBLEM -

LIBRARY NO. OF GROuPS

GAM1 68

GAM2 S9

MUFT4,5 54

A 1/E WEIGHTING FUNCTION JCINEC TO THE FISSICN SPECTRUM WAS USED.
A 1.0%10%%7 VALUE WAS USED AS THE NON-RESCNANCE POTENTIAL SCATTER-
ING CROSS SECTION PER ABSCRBER ATCM. FOR MUFT LIBRARIES THE 26TH
GROLP WAS THE LOWEST GRCUP NUMBER IN THE RESCONANCE REGICN, THE
25T+ GRCUP WAS THE HIGHEST IN THE INELASTIC REGION.

TYPICAL RUNNING TIME -

UNUSUAL FEATURES OF THE PRCGRAM -
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REACTCR CODE ABSTRACT 447 o o1/71

Se

10.

11.

12.

13,

14.

15.

1€,

17.

RELATED AND AUXILIARY PRCGRAMS - THE CRECT CODE WAS USED TO MAKE
THE NECESSARY ALTERATICNS TO THE ENDF/B TAPES. THE CATA DECKS
WERE CREATED FCR THE MUFT4, MUFTS5, GAM1 (ACC ABSTRACT 32), AND
GAM2 PROGRAMS,

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
CDC66CO VERSICN SUBMITTED FEBRUARY 1970.

REFERENCE - S. KELLMAN AND D. E. KUSNER, DESCRIPTICN OF THE GENER-
ATICN OF DATA CECKS BY ETCG-1 FCR USE IN CREATING MUFT AND GAM
LIBRARIES, WCAP-3845-2 (ENCF-122), JANUARY 1970.

MACHINE REQUIREMENTS -

PRCGRAMMING LANGUAGE USED -

OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -
ANY CTHER PROGRAMMING CR OPERATING INFCRMATICN OR RESTRICTICONS -

NAME ANC ESTABLISHMENT CF AUTFCRS -
Se KELLMAN AND C. E. KUSNER
WESTINGHOLSE ELECTRIC CCRPCRATICN
PWR SYSTEMS DIVISION
BCX 355
PITTSBURGHy PENNSYLVANIA 15230

MATERIAL AVAILABLE - MAGNETIC TAPE TRANSMITTAL (5 TAPES)
MUFT4 (1 TAPE 5S FILES)
MUFTS (1 TAPE 5SS FILES)
GAM1 (1 TAPE 47 FILES)
CGAM2 (2 TAPES TAPE1-25 FILES, TAPE2-22 FILES)
REFERENCE REPORT

CATEGORY =~ 2
KEYWCRDS - CROSS SECTICNS, LIBRARIES, MUFT4 CODESs MUFTS CODES,
GAM1 CODES, GAM2 CCCES, ETOG CODES, CRECT CODES
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11.
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REACTCOR CODE ABSTRACT 448 01/71

NAME OR DESIGNATICN OF PROGRAM - FLASH4

COMPUTER FOR WHICH PROGRAM IS CESIGNED ANC OTHERS UPCN WHICH
IT IS OPERABLE - CCC6600

NATURE CF PHYSICAL PROBLEM SCLVED - FLASH4 IS USED TO DETERMINE
THE TRANSIENT RESPCNSE OF A WATER-COOLED REACTOR OR HYDRAULIC SYS-
TEM TO SEVERE VARIABLE PRESSURE OPERATION.

METHCD OF SOLUTICN - THE NUMERICAL INTEGRATICNS OF THE COUPLED
FLUIC CCNSERVATICN EQUATIONS ARE DONE BY FULLY IMPLICIT DIFFERENCE
EQUATICNS. FLUID PROPERTIES ARE GENERATED FROM STCRED DATA.

RESTRICTICNS CN THE CCMPLEXITY CF THE PROBLEM - MAXIMA OF -

20 PRESSURE DETERMINING NCDES

40 FLOW PATHES
THE PLANT AND CCRE GECMETRY ARE ASSUMED FIXED IN TIME, HENCE THE
SOLUTICN IS NCT APPLICABLE AFTER SIGNIFICANT DIMENSICNAL CHANGE.

TYPICAL RUNNING TIME - RUNNING TIME VARIES BETWEEN .001 TO 100
TIMES REAL TIME, DEPENDING ON THE TYPE OF THE PROBLEM.

UNUSUAL FEATURES CF THE PROGRAM - FLASH4 CAN BE APPLIED TO ANY
WATER-COOLED REACTCR GECMETRY OR PLANT CONFIGURATICN. IT INCLUDES
ACCLSTIC EFFECTS FCR BOTH SUBCCCLED AND SATURATED BLOWDOWNS. THE
NUMERICAL TECHNICUES OF FLASH4 RESULT IN SHORTER RUNNING TIME FOR
THE LCNG-TERM SCLUTIONS OF SLOWLY VARYING TRANSIENTS, E.G. SMALL
LEAKS.

RELATEC AND AUXILIARY PROGRAMS - FLASH4 IS AN EXTENSION OF FLASH
AND FLASH2 (ACC ABSTRACT 295). FLASH4 USES THE INPUT PROCESSING
SUBRCUTINES FCHIP, CARDS, AND INPF (SEE REFERENCE 4).

STATUS - ABSTRACT FIRST DISTRIBUTEC CECEMBER 1970.
COC6600 VERSICN SUBMITYEC JANUARY 1970.

REFERENCES - T. A. PORSCHINGy J. Fo MURPHY, J. A. REDFIELD, AND
Ve C. DAVISy FLASH-4, A FULLY-IMPLICIT FORTRAN IV PRCGRAM FOR THE
DIGITAL SIMULATICN OF TRANSIENTS IN A REACTOR PLANT, WAPD-TM-840,
MARCH 1569.

Jo A. REDFIELDCy Je He MURPHY, V., C. CAVIS, FLASH-2,
A FCRTRAN IV PRCGRAM FOR THE DIGITAL SIMULATION OF A MULTINODE
REACTOR PLANT CURING LCSS-CF-CCOLANT, WAPD-TM-666, APRIL 1967.

S+« G. MARGOLIS AND J. A, REDFIELD, FLASH, A PROGRAM
FOR CIGITAL SIMULATION OF THE LCSS-OF-COOLANT ACCIDENT, WAPD-TM-
534, MAY 1966,

C. Jo PFEIFER, CCC-6600 FORTRAN PROGRAMMING - BETTIS
ENVIRCNMENTAL REPORT, WAPC-TM-668, JANUARY 1667.

MACHINE REQUIREMENTS - €4K MEMCRY

PRCGRAMMING LANGUACE USEC - FCRTRAN IV
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OPERATING SYSTEM CR MONITOR UNDER WHICH PROGRAM IS EXECUTED -

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -

NAME ANC ESTABLISHMENT CF ALTHCRS -
Te A. PORSCHING, Jeo He MURPHY, J. A. REDFIELD,

ANC V. C.

CAVIS

BETTIS ATCMIC POWER LABORATORY
WESTINGHOUSE ELECTRIC CCRPORATION

P. O. BOX

79

WEST MIFFLIN, PENNSYLVANIA

MATEFIAL AVAILABLE - RESTRICTEC CISTRIBUTION

MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE CECK (11,598 CARDS)
SAMPLE PROBLEM (24 CARDS)
BETTIS ENVIRCNMENTAL RCUTINES (21,123 CARDS)
REFERENCE REPORTS, WAPLC-TM-840 AND WAPD-TM-668

CATEGORY - G

KEYWORCS - REACTORS, TRANSIENTS,
FLUID FLOW, PRESSURE DISTRIBUTION,

REACTOR SAFETY,

FLASK CCDES

15122

ACCIDENT, CCNTAINMENT,

COOLANTS,

FUELS,
BLOWDOWN,

767
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REACTOR CODE ABSTRACT 449 01/71

NAME OR DESIGNATICN OF PROGRAM - CYGRO3

COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHERS UPGON WHICH
IT IS CPERABLE - CCCé6600

NATURE OF PHYSICAL PROBLEM SOLVED - CYGRO3 IS AN EXTENSIVE MODIFI-
CATICN OF CYGRO1l AND CYGRO2 (ACC ABSTRACT 266). BASICALLY THE
PRCGRAM CALCULATES TEMPERATURES, DEFORMATION, AND STRESSES IN
CLACCEC FUEL RODS AS A FUNCTICN OF A HISTORY OF POWER AND COOL ANT
CONDITICNS. AXIAL AND CIRCUMFERENTIAL UNIFORMITY ARE ASSUMED.
BUBBLE GROWTH ANC MIGRATICN ARE INCLUDED. THE MAIN CHANGES FROM
CYGRC1 ANC CYGRO2 ARE IN THE AREA OF VOIC MIGRATION, FUEL CRACK-
INGy CLAC COLLAPSE, REPRESENTATICN OF IN-PILE CREEP AND CLAC
ANISCTRCPY.

METHCD OF SOLUTICN - THE FUEL AND CLAD ARE DIVIDED INTO A NUMBER
OF CCNCENTRIC RINGS. EQUATICNS FOR BALANCE CF FORCES AND DIS-
PLACEMENTS BETWEEN THE RINGS ARE USED TO ESTABLISH EQUILIBRIUM.
PLASTIC FLOW (CREEP) IS TREATED ON AN INCREMENTAL BASIS. THE
RECUIRED SIZES CF TIME-STEPS ARE CALCULATED INTERNALLY CN THE
BASIS OF ALLOWED STRESS AND STRAIN INCREMENTS.

RESTRICTICNS CN THE COMNPLEXITY CF THE PROBLEM - MAXIMUM OF -
2C RINGS (FUEL PLUS CLAD)

TYPICAL RUNNING TIME - EACH BASIC TIME-STEP TAKES ABOUT 0.01
SECCND PER FUEL RING (I.E. O.1 SECCNC FOR 10 RINGS). THE NUMBER
OF TIME-STEPS PER HISTORY INPUT STEP VARIES BETWEEN 50 AND 500.

UNUSUAL FEATURES CF THE PROGRAM - BENDING MOMENTS TO HOLD THE FUEL
ROD STRAIGHT WHEN SITUATEC IN A PCWER GRACIENT ARE CALCULATED BY A
PERTUREATION ANALYSIS. CORRESPFONCING CEFLECTIONS IF ALLOWED TO GO
FREE ARE ALSO DETERMINED. AXIAL FCRCES PRODUCEC BY SUPPORTS CAN
BE FACTCRED INTO THE CALCULATICNS. THE EFFECT OF A CENTRAL HEAT
PRCCUCING PLUG INSIDE THE FUEL CAN BE CALCULATED. CLAD COLLAPSE
PRESSURES CAN BE SPECIFIED AS A FUNCTION OF TIME.

RELATED AND AUXILIARY PRCGRAMS - CYGRO1l AND CYGRO2

STATLS - ABSTRACT FIRST DISTRIBUTED CECEMBER 1970.
C0C6600 VERSICN SUBMITTEC JULY 197C.

REFERENCES - E. DUNCOMBE AND C. M, FRIEDRICH, CYGRO-3 - A COMPUTER
PRCGRAM TO DETERMINE TEMPERATURES, STRESSES AND DEFORMATIONS IN
OXICE FUEL RODS (LWBP DEVELOPMENT PRCGRAM), WAPD-TM-961, MARCH
1970,

Ce Jo PFEIFER, CCC-6€00 FORTRAN PROGRAMMING - RETTIS
ENVIRCNMENTAL REPORT, WAPC-TM-668, JANUARY 1967.

MACHINE RECUIREMENTS - 140,000 CCTAL WORDS

PRCGRAMMING LANGUACE USED - FCRTRAN IV
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13.

l4.

15.

1€.

17.

OPERATING SYSTEM CR MONITOR UNCER WHICH PROGRAM [S EXECUTED -
SCCPE.

ANY CTHER PROGRAMMING OR OPERATING INFORMATICN OR RESTRICTIONS -
CYGRC3 CALLS A SUBROUTINE TICK WHICH IS NOT INCLUDED WITH THE PRO-
GRAM NOR WITH THE BETTIS ENVIRCNMENTAL ROUTINES. TKEREFORE, THE
USER WILL HAVE TC PROVIDE HIS CwN SUBROUTINE TICK. CALL TICK(HRS)
IS LSED TC OBTAIN ELAPSED TIME FCR THE CURRENT JOB. IT SETS HRS
(REAL) TC THE ELAPSED CHARGE TIME IN HOURS.

NAME ANC ESTABLISHMENT CF AUTHCRS -
E. DUNCCMBE AND C. M. FRIECRICH
BETTIS ATCMIC POWER LABCRATCRY
WESTINGHOUSE ELECTRIC CORPCRATION
P. C. BOX 79
WEST MIFFLIN, PENNSYLVANIA 15122

MATERIAL AVAILABLE - RESTRICTED CISTRIBUTION
MAGNETIC TAPE TRANSMITTAL (2 TAPES)
SCURCE CECK (47&C CARDS)
SAMPLE PROBLEM (96 CARDS)
BETTIS ENVIRCNMENTAL RCUTINES (21,123 CARCS)
REFERENCE REPORTS

CATEGORY - 1
KEYWORDS - STRESSES CISTRIBUTICN, FUEL ELEMENTS, DEFCRMATION,
TEMPERATURE, PRESSURE
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A.

CRCSS SECTION AND RESONANCE INTEGRAL CALCULATIONS 2/71

14 HAFEVER HAFEVER CALCULATES THE ENERGY
EXCHANGE INELASTIC SCATTERING CROSS SECTION ACCORDING TO THE
HAUSER-FESHBACH THEORY MODIFIED TC INCLUDE THE EFFECT OF SPIN-
ORBIT CCUPLING. THE CROSS SECTION IS INTEGRATED OVER ANGLE.

41 ZUT ZUT COMPUTES RESONANCE INTE-
GRALS FROM RESCNANCE PARAMETERS FCR A WIDE VARIETY OF TEMPERA-
TURES, COMPOSITIONS, AND GECMETRIES FOR THE RESOLVED RESONANCES.

42 Tuz TUZ COMPUTES RESONANCE INTE-
GRALS FCR A WICE VARIETY OF TEMPERATURES, COMPOSITIONS, AND GECME~-
TRIES FOR THE UNRESOLVED RESONANCES.

56 SUMMIT THE PROGRAM EVALUATES THE DIF-
FERENTIAL ENERGY-TRANSFER CROSS SECTION FOR SCATTERING BY A CRYS-
TALLINE MODERATCR, UTILIZING THE SO-CALLED PHONON EXPANSION. THE
SCATTERING KERNEL FOR A 1-PHONON CHANGE IN ENERGY IS ADDED TO THAT
FOR A 2-PHONDON ENERGY EXCHANGE, AND SO ON. THIS PROGRAM HAS BEEN
USED TO DETERMINE SCATTERING MATRICES FOR BERYLLIUM, GRAPHITE, AND
OXYCEN.

SIGMACE(O) TO E)/SIGMA(O)=(((M#1)/M)*%2) * SQRT(E/E(O)) * 1/2

THE INTEGRAL FROM -1 TO 1 OF SIGMA(E(D) TO E,COS(THETA))
D(CCS(THETA))

WHERE E(O) AND E ARE THE INITIAL AND FINAL ENERGIES, THETA IS THE
ANGLE OF SCATTERING, SIGMA(O) THE FREE-ATOM CROSS SECTION, AND M
THE RATIO OF THE MASS OF THE SCATTERING NUCLEUS TO THAT OF

THE NEUTRCN.

89 ARES2 ARES2 IS USED TO CALCULATE
EFFECTIVE RESCANANCE INTEGRALS AND MULTIGROUP CROSS SECTIONS FOR
LUMPS AND MIXTURES USING RESONANCE PARAMETERS. [T COMBINES IN A
SINGLE CODEy THE RESOLVEDy, UNRESOLVED, AND 1/V PARTS OF THE CALCU-
LATICN WHICH WERE PREVIOUSLY IN SEPARATE CODES. THE MULTIGROUP
CROSS SECTIONS ARE PRINTED IN A FORM FOR USE IN MULTIGROUP REACTOR
CALCULATICNS. FOR EXAMPLE, THEY CAN BE INSERTED INTO THE AIM6
(ACC ABSTRACT 29) OR FAIM (ACC ABSTRACT 120) LIBRARIES. THE
ENERGY BREAKPCINTS ARE INPUT DATA AND A RESONANCE PARAMETER
LIBRARY IS INCLUDEC.

171 NEARREX NEARREX COMPUTES NEUTRON-
INCUCED, AVERAGE FLUCTUATICN (OR COMPOUND NUCLEUS) CROSS
SECTIONS. PROVISION IS MADE FOR THE COMPUTATION OF COMPOUND
ELASTIC AND INELASTIC NEUTRON CROSS SECTIONS, RADIATIVE
CAPTURE AND FISSICN CROSS SECTIONS, AS WELL AS OTHER PROCESSES,
SUCH AS PROTON EMISSION. IT CAN ALSO BE USED TO CCMPUTE PROTON-
INDUCED AVERAGE CRCSS SECTIONS.
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CRCSS SECTION AND RESONANCE INTEGRAL CALCULATIONS 2/71

176 RAPTURE THIS CODE COMPUTES
RESCNANCE INTEGRALS, AVERAGES THEM OVER RESONANCE PARAMETRIC
DISTRIBUTIONS, AND COMPUTES FISSICN AND CAPTURE CROSS SECTIONS
AS A FUNCTION OF FUEL TEMPERATURE ANC OF POTENTIAL SCATTERING
CROSS SECTION PER ABSORBER ISOTOPE.

137-400PLE DOPIE WAS DEVELOPED TO STUDY
FHEREFFECTS OF =
(1) OVERLAP OF RESCNANCES OF UNLIKE FUEL ISOTOPES SUCH AS
U238 AND THE PLUTCNIUM ISOTOPES, AND
(2) THE TEMPERATURE DEPENCENCE OF THE AVERAGE FLUX OVER AN
ENERGY INTERVAL CONTAINING RESONANCES IN THE
CALCULATICN OF THE DCPPLER CCEFFICIENT.
DOPIE COMPUTES FLUX-AVERAGED CROSS SECTIONS OVER A GIVEN ENERGY
RANGE UNDER THE FOLLOWING ASSUMPTION
(1) INTERFERENCE SCATTERING CORRECTIONS WILL BE SMALL AND CAN
BE IGNCRED.
(2) SCATTERED NEUTRONS ARE CISTRIBUTED UNIFORMLY OVER THE
RANGE CF ENERGY DEGRACATION CONSTANT FOR EACH MATERIAL.
(3) ALL RESONANCES ARE RESOLVED OR CAN BE TREATED AS

RESOLVED.
(4) LEAKACGE IS INSIGNIFICANT, MAKING SIGMA R(J) = POTENTIAL
SCATTERING.
203 CCMBCO (40.0279) THE PROGRAM PERMITS COMPUT ING

AND CONVOLUTING A COMBINATION CROSS SECTION CURVE CCMPOSED OF THE
CRCSS SECTION CURVES OF A SAMPLE AND UP TO FOUR CONTAMINANTS.

208 TRIX1 TRIX1 CALCULATES MULTI-
GRCOUP, DOPPLER-BRCADENED EFFECTIVE RESONANCE INTEGRALS AND
CROSS SECTIONS ANC THEIR TEMPERATURE COEFFICIENTS FOR A
HETEROGENECUS RESONANCE ABSORBER. USING BASIC RESCNANCE
PARAMETERSy, GECMETRY AND CONCENTRATICNS, THE CODE CCMBINES
RESOLVED RESONANCE, UNRESOLVED RESONANCE, AND 1/V AND NEGATIVE
ENERGY RESONANCE CALCULATICNS. FISSILE ISOTOPE CALCULATION
IS AVAILABLE. L=1 UNRESOLVED RESCNANCE CALCULATIONS ARE
AVAILABLE FOR ISOTCPES OF ALL SPINS. EQUIVALENCE RELATIONSHIPS
ARE CODED FOR CYLINDERS, SPHERES, AND PLANES. INTERFERENCE
BETWEEN RESONANCE AND POTENTIAL SCATTERING AND ITS TEMPERATURE
DEPENDENCE ARE AVAILABLE. THE NARROW-RESONANCE, INFINITE-
MASS, AND INTERMEDIATE REPRESENTATIONS OF SCATTERINGS WITH
ABSORBER ATOMS ARE ALL AVAILABLE. THE ISOLATED SINGLE-LEVEL
BREIT-WIGNER LINE SHAPE IS USED.
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CROSS SECTION AND RESONANCE INTEGRAL CALCULATICNS 2/71

214 MISH MASH THE PROGRAM COMPUTES RES-
ONANCE INTEGRALS FCR INFINITE HOMOGENEOUS MIXTURES FCR ABOVE
THERMAL ENERGIES. THE MAJOR PHYSICAL APPROXIMATION IS THAT
RESCNANCES ARE REPRESENTED BY THE SINGLE-LEVEL BREIT-WIGNER
FORMULATICN. IT IS ALSC ASSUMED THAT SCATTERING IS ELASTIC AND
THAT A NONRESCNANT MATERIAL HAS A CONSTANT SCATTERING CROSS
SECTION.

215 CHAD CHAD IS DESIGNED TO
FACILITATE ANALYSIS AND HANDLING OF DIFFERENTIAL NEUTRON
SCATTERING DATA. IT PROCUCES LEGENDRE SCATTERING COEFFICIENTS
FRCM ANGULAR DISTRIBUTION DATA TABULATED IN MANY DIFFERENT FOR~-
MATS. IT CAN TRANSFORM ANGULAR CATA INTO LEGENDRE SCATTERING
COEFFICIENTS IN EITHER THE LABCRATORY OR THE CENTER-OF-MASS FRAME
OF REFERENCE. IT CALCULATES THE AVERAGE COSINE OF THE SCATTER-
ING ANGLE IN THE LABORATCRY SYSTEM AND THE AVERAGE LOGARITHMIC
ENERGY DECREMENT PER ELASTIC COLLISICN.

216 FAsSDOP FASDOP EVALUATES POINTWISE,
TEMPERATURE-DEPENCENT CROSS SECTIONS FROM SINGLE-LEVEL BREIT-
WIGNER RESONANCE PARAMETERS.,

217 LEGCOEF3/GEORGE CALCULATES LEGENDRE EXPANSION
COEFFICIENTS FOR THE ANGULAR DISTRIBUTION OF ELASTICALLY SCATTERED
NEUTRONS.

238 EXT/XO0 GIVEN A SET OF BREIT-WIGNER
RESCNANCE PARAMETERS (ZERO TEMPERATURE) EXT CALCULATES THE
EFFECTIVE DOPPLER-BROACENED CRCSS SECTIONS FOR ANY TEMPERATURE.
THE EFFECTIVE CROSS SECTICN WHEN MULTIPLIED BY THE TARGET DENSITY
AND THE NEUTRCN VELOCITY (LAB) GIVES THE REACTION RATE PER
INCIDENT NEUTRCN. A MAXWELLIAN VELOCITY DISTRIBUTICN IS ASSUMED
FOR THE TARGET NUCLEI. THE ANALYSIS IS CARRIED OUT FOR
SUFFICIENTLY LCW ENERGIES SO THAT ONLY ZERO NEUTRON ANGULAR
MOMENTA (L = 0) INTERACTICNS ARE IMPORTANT. [INTERFERENCE BETWEEN
LEVELS IS NEGLECTEC, HOWEVER, INTERFERENCE BETWEEN RESONANCE
SCATTERING AND POTENTIAL SCATTERING IS INCLUDED. THERE ARE
PRCVISIONS FOR ADDING A CCRRECTICN CROSS SECTION OF THE FORM
1.0/SQRT(E) FOR LEVELS NCT EXPLICITLY CONSIDERED. ALSO THE CROSS
SECTICN IN THE WINGS OF A NEGATIVE ENERGY RESONANCE, CONSTANT/
(SCRT(E)*(E-EQ)**2) MAY BE ACCEC.
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A.

CROSS SECTION AND RESONANCE INTEGRAL CALCULATIONS 2/ T8

247 FLANGE1L FLANGE1 COMPUTES NEUTRON SCAT-
TERING KERNELS FOR A LARGE CLASS COF MODERATORS. NEUTRON SCATTER-
ING KERNELS ARE OBRTAINED FROM THE SCATTERING LAW COMPUTED BY THE
CODE GASKET. FLANGEl ALLOWS THE CALCULATION OF DOUBLE DIFFEREN-
TIAL CRCSS SECTIONS, ANGULAR CROSS SECTIONS, TOTAL CROSS SECTIONS,
AND LEGENDRE MCMENTS OF THE SCATTERING KERNEL. THE SHORT COLLI-
SICN TIME APPROXIMATION IS USED FOR ENERGY TRANSFERS LARGER THAN
THE PAXIMUM PRCVIDED BY GASKET.

254 2PLUS THE 2PLUS CODE SOLVES THE
PROBLEM OF THE SCATTERING OF CHARGED OR UNCHARGED NUCLECNS BY A
NUCLEUS REPRESENTEC BY A DEFORMED NUCLEAR POTENTIAL. THE MODEL
ASSUMES THAT THE TARGET NUCLEUS HAS A O+ GRCUND STATE AND A 2+
FIRST EXCITED LEVEL, ANC THE INTERACTION POTENTIAL HAS A QUADRU-
PCLE DEFORMATICN. A HAUSER-FESHBACH COMPOUND NUCLEUS CALCULATION
HAS BEEN INCLUDED. THE OUTPUT CONTAINS TOTAL, POTENTIAL ELASTIC,
POTENTIAL INELASTIC (2+), REACTICAN, AND COMPCUND NUCLEUS CROSS
SECTIONS AS WELL AS ELASTIC AND INELASTIC ANGULAR DISTRIBUTIONS.

263 GASKET GASKET CALCULATES THE THERMAL
NEUTRCN SCATTERING LAW, S(ALPHA,BETA), FOR A LARGE CLASS OF
MODERATCRS. PRCVISION HAS BEEN MADE IN GASKET FOR THE FOLLOWING
DYNAMICAL MODES OF THE SCATTERER -

(1) FREE TRANSLATICN (GAS).

(2) DIFFUSIVE COR BROWNIAN MOTION.

(2) HARMONIC ISOTROPIC VIBRATIONS WITH CONTINUOUS FREQUENCY
SPECTRUM.

(4) HARMONIC ANISTROPIC VIBRATIONS WITH CONTINUOUS FREQUENCY
SPECTRUM (AS APPLIED FOR INSTANCE TO GRAPHITE).,

(5) HARMONIC ISOTROPIC VIBRATICNS WITH DISCRETE FREQUENCY
SPECTRUM,

289 GAKER THE GAKER CODE EVALUATES THE
INELASTIC DOUBLE-DIFFERENT [AL NEUTRON SCATTERING CROSS SECTIONS
FOR MOCERATORS WITH PHONCN SPECTRA WHICH CAN BE REPRESENTED AS
SUMS OF DELTA-FUNCTIONS. IT IS BASED CN THE ORIGINAL MODEL FOR
LIGHT WATER BY NELKIN, WHICH CCNSISTED OF A TRANSLATOR, A HINDERED
RCTATOR (TREATED AS AN ISOTRCPIC OSCILLATOR), AND SEVERAL VIBRA-
TICNAL OSCILLATCRS. THE CODE HAS BEEN MODIFIED SEVERAL TIMES TO
INCLUDE MORE OSCILLATCRS AND TO TREAT ANISOTROPIC EFFECTS. FINAL
ENERGY-INTEGRATED CROSS SECTICNS ARE ALSO CALCULATED.

292 PSEUDO . RESCNANCE PARAMETERS ARE CON-
STRUCTED FROM AVERAGE NUCLEAR PROPERTIES IN THE RESOLVED RESONANCE
REGICN.
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305 STRIP CAPTURE AND FISSION RESONANCE
INTEGRALS ARE CALCULATED BY A FAST METHOD IN THE RESOLVED RESO-
NANCE RANGE, TAKINC EXPLICIT ACCOUNT OF OVERLAP AND INTERFERENCE
BETWEEN RESONANCES IN A MIXTURE OF RESONANCE ABSORBERS. THE
RESCNANCE INTEGRALS ARE CALCULATED OVER ARBITRARY ENERGY BANDS.
OPTICNALLY, THE NEUTRON FLUX AS A FUNCTION OF ENERGY IN CNE DR TwWO
REGICNS MAY BE PRINTED QOUT.

308 JUPITOR1(JP1) THIS IS A PROGRAM FOR PERFORM-
ING COUPLED-CHANNEL CALCULATIONS TO EVALUATE THE CROSS SECTIONS
FOR THE SCATTERING OF NUCLEAR PARTICLES BY VARIOUS COLLECTIVE
NUCLEITI.

323 MUFFLE THIS PROGRAM COMPUTES THE NEU-
TRCN CRCSS SECTIONS FOR A FISSILE NUCLIDE IN WHICH CNE TO THREE
REACTICN CHANNELS ARE OPEN FOR THE FISSION PROCESS. PROVISION IS
MACE FOR TWO INDEPENDENT SPIN STATES WITH INTERFERING LEVELS AS
WELL AS A SET CF NCN-INTERFERING LEVELS. THE CROSS SECTICNS ARE
INTEGRATED OVER A SPECIFIED GROUP STRUCTURE TO YIELD RESONANCE
INTEGRALS.

334 PEGGY PEGGY IS A LEAST SQUARES
SEARCH PROGRAM WHICH ANALYZES, IN TERMS 0OF PHASE SHIFTS, THE ELAS-
TIC SCATTERING CF SPIN ZERO AND SPIN ONE-HALF PARTICLES BY SPIN
ZERO NUCLEI. REAL OR CCMPLEX PHASE SHIFTS MAY BE USED WITH OR
WITHCUT SPIN-CRBIT COUPLING. DIFFERENTIAL CROSS SECTION AND
POLARIZATION ANGULAR DISTRIBUTICNS MAY BE ANALYZED EITHER SEPA-
RATELY OR SIMULTANEOUSLY.

335 RAMES RAMES COMPUTES BCTH LOCAL AND
NONLCCAL RADIAL INTEGRALS OF A VARIETY OF RADIAL OPERATORS USING
SINGLE-PARTICLE WAVE FUNCTICNS WHICH ARE EIGENSTATES OF MOTION IN
A WCCDS-SAXON POTENTIAL WELL. THE OPERATORS CURRENTLY AVAILABLE
ARE R**N, N=0,41,293,4,5 ANC THE CERIVATIVE WITH RESPECT TO X OF
1/(EXP(X)+1) WHERE X=(R=R(0))/A(0D).

341 GANDY THE GANDY CODE EVALUATES TEM-
PERATURE-DEPENCENT EFFECTIVE NEUTRON CAPTURE, FISSICN, AND SCAT-
TERING CROSS SECTICNS IN THE UNRESOLVED RESONANCE REGICN FROM
AVERAGE RESONANCE PARAMETERS.
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347 CODILLI A LEAST SQUARES ANALYSIS OF
NEUTRON RESONANCE CATA IS PERFORMED USING THE MULTI-LEVEL EXPAN-
SICN. THE PRCGRAM CAN KANOLE CNLY ONE SET OF CROSS SECTIONS AT A
TIME. CPTIONS ARE PROVIDED FOR THE ANALYSIS OF REACTION OR TOTAL
CROSS SECTION CATA, AND FOR THE DOIRECT HANDLING OF TRANSMISSION
DATA. BY OPTICN, ONE CAN INCLUDE THE MULTI-LEVEL INTERFERENCE
OR PERFORM THE FIT IN TERMS OF SUPERIMPOSED SYMMETRIC BREIT-WIGNER
LINES, WHILE THE POTENTIAL SCATTERING INTERFERENCE IS ALWAYS
INCLUDED IN THE TRIAL FUNCTION FOR THE TOTAL CROSS SECTION. PRO-
VISICNS ARE GIVEN FOR GAUSSIAN AND NCN-GAUSSIAN RESOLUTICN FUNC-
TICNS. IN THE LATTER CASE, MODIFICATION OF CONE SUBROUTINE ALLOWS
FOR ACAPTATION TO ANY KIND OF EXPERIMENTAL CONDITICNS. THE RELE-
VANT CONVOLUTICN INTEGRALS INVOLVING THE TRIAL FUNCTION ARE EVALU-
ATED BY SIMPSCN INTEGRATICN WITH AN CPTIONAL NUMBER OF INTEGRATION
STEPS. BESIDES THE RESONANCES TO BE FITTED, THE TRIAL FUNCTION
CCATAINS AN OPTIONAL NUMBER OF RESONANCES HAVING KNOWN PARAMETERS,
WHICH MAY REPRESENT RESCNANCES EXTERNAL TO THE REGION BEING FITTED
AS WELL AS RESCNANCES WITHIN THE ENERGY INTERVAL OF INTEREST, THUS
PERMITTING IMPURITY EFFECTS TO BE DESCRIBED, OR, IF NEEDED, SPIN
STATES SEPARATED.

259 PUN1 PUN1 EVALUATES UNRESOLVED
RACIATIVE CAPTURE INTEGRALS AND RELATED MULTIGROUP CROSS SECTIONS.
THE UNRESOLVED CISTRIBUTICNS MAY HAVE VARIOUS ORBITAL ANGULAR
MOMENTUM QUANTUM NUMBERS AND THE EFFECTS OF DOPPLER BROACENING
AND SELF-SHIELDING ARE INCLUDED.

360 TOR THE TOR PROGRAM CALCULATES THE
SCATTERING LAW FOR A CRYSTALLINE MATERIAL IN THE INCOHERENT
APPRCXIMATION, FROM THE PHONCN FREQUENCY DISTRIBUTION AND A SPE-
CIFIED TEMPERATURE. A PROPORTIONAL QUANTITY IS PUNCHED IN THE
FCRM OF A TABLE FOR INTERPCLATICN OF THE DOUBLE DIFFERENTIAL CROSS
SECTICN. AS AN ALTERNATIVE, THE PROGRAM OBTAINS THE ANALOGOUS
QUANTITIES FOR A MCNATCMIC GAS.

368 FLANGE2 FLANGE2 TAKES CRCSS SECTIONS,
ANGULAR DISTRIBUTICN, RESONANCE PARAMETER, AND SCATTERING LAW DATA
FRCM ENDF/B DATA TAPES AND PREPARES THERMAL MULTIGROUP CROSS SEC-
TICAS AND SCATTERING MATRICES.

376 AVERAGE AVERAGE CALCULATES AVERAGE
SCATTERINGy CAPTURE, AND FISSICN CROSS SECTIONS FROM S- AND P-WAVE
DATA OF THE UNRESOLVED PARAMETERS OF FILE 2 OF ENDF/B.
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377 SIGPLOT SIGPLOT CALCULATES THE SCAT-
TERINGy CAPTURE, FISSICN, AND TOTAL CROSS SECTIONS FROM RESOLVED
RESCNANCE PARAMETER CATA, SCATTERING CROSS SECTIONS MAY BE CAL-
CULATED WITH CR WITHOUT LEVEL-LEVEL INTERFERENCE. PROVISION IS
ALSC MADE TO NUMERICALLY DCPPLER-EROADEN ANY OF THE CROSS SEC-
TICNS.

381 LYNNE LYNNE PERFORMS A MULTIPOLE
EXPANSICN OF THE wWOODS-SAXON POTENTIAL. THE NUMBERS GENERATED ARE
SUITABLE FCR MICRCSCOPIC CALCULATICNS OF INELASTIC SCATTERING FROM
NUCLEI WHICH USE A WOODS-SAXON INTERACTION BETWEEN THE PROJECTILE
ANC THE TARGET NUCLEONS.

385 COHBE/PREP THE PROGRAMS, PREP AND COHBE
CALCULATE THE COHERENT ONE-PHCNON SCATTERING LAW FOR POLYCRYSTAL-
LINE BERYLLIUM, USING AN ISOTRCPIC DEBYE-WALLER FACTOR AS AN
APPROXIMATION FOR BERYLLIUM. THE DEBYE-WALLER FACTOR W IS CON-
SISTENT WITH THE DEFINITICN EXP**(-2%W*ALPHA) IN THE SCATTERING
LAW.

366 SUMOR(MO0271) SUMOR CALCULATES S-WAVE NEU-
TRCN CROSS SECTIONS AT SELECTED ENERGIES. THE CROSS SECTIONS ARE
CALCULATED IN THREE APPROXIMATIONS TO R-MATRIX THEORY - THE REICH
AND MOORE APPROXIMATION, THE FESHBACH, PORTER, AND WEISSKOPF
APPROXIMATION, ANC THE SUMS OF SINGLE-LEVEL FORMULAE APPROXIMA-
TION. THESE CALCULATED CROSS SECTIONS OR, ALTERNATIVELY, INPUT
LISTS OF CROSS SECTIONS, ARE DOPPLER BRCACENED USING EXACT CALCU-
LATICN FOR TARGET NUCLEI IN MAXWELLIAN MOTICN. CALCULATED CROSS
SECTICNS OR CROSS SECTICNS DIVIDED BY NEUTRON ENERGY CAN BE INTE-
GRATED BETWEEN ARBITRARY ENERGY LIMITS.

410 TACASI TACASI IS USED TO DETERMINE
THE PARAMETERS OF A SINGLE NEUTRCN RESONANCE. THE CODE ACCEPTS
MEASURED VALUES OF CAPTURE AREAS, SELF-INDICATICN AREAS, SELF-
INDICATION RATIOS AND TRANSMISSICN AREAS AND THEIR ASSOCIATED
UNCERTAINTIES IN ANY COMBINATICN AND DETERMINES BEST ESTIMATES OF
THE NEUTRCN AND RACIATICN WICTHS AND THEIR STANDARD DEVIATIONS.

417 ATHENA4 ATHENA4 COMPUTES FORM FACTORS
FOR INELASTIC SCATTERING CALCULATICONS, USING SINGLE-PARTICLE WAVE
FUNCTICNS THAT ARE EIGENSTATES OF MOTION IN EITHER A WOODS-SAXCN
POTENTIAL WELL OR A HARMCNIC OSCILLATOR WELL. TwWO-BODY FORCES OF
GAUSSy COULOMB, YUKAWA, ANC A SUM OF CUT-OFF YUKAWA RADIAL DEPEN-
DENCES ARE AVAILABLE.
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23 GAM1/REP/UPDATE THIS PROGRAM COMPUTES THE
SLOWING-COWN SPECTRUM IN EITHER THE Pl OR THE B1 APPROX IMATION
USING 68 GROUPS OF NEUTRONS WITH A CONSTANT GROUP WIDTH DU=0.25,
MULTIGROUP CONSTANTS ARE CALCULATED FOR UP TO 32 FAST GROUPS.

50 TEMPEST?2 TEMPEST2 IS A NEUTRON THER-
MALIZATICN PROGRAM BASED UPON THE WIGNER-WILKINS APPROXIMATION FOR
LIGHT MCDERATORS AND THE WILKINS APPROXIMATICN FOR HEAVY MODERA-
TORS. A MAXWELLIAN DISTRIBUTION MAY ALSO BE USED. THE MODEL USED
MAY BE SELECTEC AS A FUNCTION OF ENERGY. THE SECOND-ORDER
DIFFERENTIAL ECQUATIONS ARE INTEGRATED DIRECTLY RATHER THAN TRANS-
FORMED TO THE RICCATI EQUATICN. THE PROGRAM PROVIDES MICROSCOPIC
AND MACROSCOPIC CROSS SECTION AVERAGES OVER THE THERMAL NEUTRON

SPECTRUM.

51 FORM THE FORM, OR FORTRAN-MUFT,
PROGRAM IS A FCURIER TRANSFORM SLOWING-DOWN CODE. A LIBRARY TAPE
CONTAINING 54=-GROUP MICROSCOPIC CROSS SECTIONS, RESONANCE PARAME-
TERS, INELASTIC SCATTERING MATRICES, AND SOURCE SPECTRA IS USED TO
GENERATE A 54-GROUP FLUX SPECTRUM ANC FEW-GROUP CONSTANTS.

SECSSATL THE MONOENERGETIC NEUTRON
TRANSPORT EQUATION IS SOLVED USING THE DISCRETE SN METHOD FOR A
ONE-CIMENSIONAL PLANE CELL. CELL PROPERTIES ARE COMPUTED.

53 S4 CYLINCRICAL GECMETRY CELL THIS PROGRAM SOLVES THE ONE-
DIMENSICNAL MONOENERGETIC BOLTZMANN EQUATION IN CYLINDRICAL GEO-
METRY, USING THE S4 APPRCXIMATION. IN ADDITION TO THE FLUX DIS-
TRIBUTION, CELL-AVERAGED PARAMETERS ARE COMPUTED.

108 BAM BAM COMPUTES THERMAL CON-
STANTS, SPATIAL ANC ENERGY DISTRIBUT IONS IN HETEROGENEOUS CYLIN-
DRICAL CELLS BY ASSUMING SEPARABILITY OF SPACE AND ENERGY IN THE
BOLTZMANN EQUATION,

13 £07 Z0T TAKES MULTIGROUP NEUTRON
CRCSS SECTION SETS IN THE SN FORMAT (SNG, DSNy, ETC.) AND REDUCES
THE NUMBER OF GROUPS (CCLLAPSES) ACCORDING TO A GIVEN OR COMPUTED
MULTIGROUP FLUX SPECTRUM. AVERAGE VELCCITIES FOR THE FEW-GROUP
SET MAY BE GENERATED ON THE BASIS OF THE FLUXES AND VOLUMES FOR A
GIVEN REACTOR CCNFIGURATICN. .
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119 QUICKIE QUICKIE SOLVES THE NEUTRON
SLCWING DOWN AND THERMALIZATICN PROBLEM IN INFINITE MEDIA BY IN-
VERTING A SET CF SIMULTANEOUS MULTIGROUP EQUATIONS. THE CODE USES
THE ULCER (ACC ABSTRACT 118) LIBRARY TAPE AND IS IN EXCELLENT
AGREEMENT WITH ULCER FOR THOSE CASES WHERE BUCKLING IS KNOWN.

147 AILMOE AILMOE IS A MODIFIED FORM CF
THE ANL ELMOE PROGRAM. THE FOURIER TRANSFORM OF THE FAST NEUTRON
FLUX IS FOUND FOR A MIXTURE CF MODERATORS HEAVIER THAN HYDROGEN
WITH THE MODERATOR SCATTERING LAW RIGOROUSLY ACCOUNTED FOR.

149 TYCHE3 TYCHE3 IS A MONTE CARLO
COCE DESIGNED TO FIND THE SECCND, FOURTH AND SIXTH MOMENTS OF THE
NELTRCN SLOWING DOWN DENSITY DISTRIBUTION IN AN INFINITE HOMOGE-
NECLS MEDIUM. NEUTRON WEIGHTS ARE USED TO AVOIC THE TERMINATICN
OF A HISTORY BY ABSORPTICN AND MINIMIZE THE RUNNING TIME. PROVI-
SICNS ARE MADE FCR RESTART OF NCN-CONVERGED PROBLEMS, GRAPHICAL
DISPLAYS OF THE MOMENTS AND AVERAGE FISSION ENERGY AS A FUNCTION
OF THE NUMBER OF SETS CF HISTORIES AND CALCULATICN OF THE
CORRECTICN TO FLUX MOMENTS.

150 DANCOFF JR. THIS CODE EVALUATES MODERATOR
SPACE CHORD DISTRIBUTICN FUNCTIONS OF ZEROTH AND FIRST ORDER, PLUS
THEIR LINEAR, SQUARE, LOGARITHMIC AND EXPONENTIAL MCOMENTS, FOR
REGULAR AND IRREGULAR LATTICES OF CYLINDRICAL FUEL RODS CLAD WITH
MATERIAL OF NEGLIGIBLE TCTAL CROSS SECTION. OF PARTICULAR SIGNI-
FICANCE FOR REACTOR DESIGN CALCULATICNS [S THE EXPCNENTIAL MOMENT,
OR CANCOFF CORRECTION, WHICH CAN BE CALCULATED EXACTLY IN INFINITE
SQUARE AND HEXAGCNAL LATTICES, IN CLUMPED SQUARE LATTICES WITH
STRAIGHT OR CRUCIFCRM WATER GAPS, OR IN CLUSTERS OF TWO, THREE,
SEVEN, AND NINETEEN FUEL RCDS.

160 SCPHIST SOPHIST1 CALCULATES TEMPERA-
TURE-DEPENDENT MULTIGROUP ENERGY TRANSFER COEFFICIENTS FOR A
MAXWELL GAS MCCERATOR WITH ELASTIC, ISOTROPIC SCATTERING IN THE
CENTER OF MASS SYSTEM, SOPHIST2 CALCULATES TEMPERATURE-DEPEND~-
ENT MULTIGROUP CROSS SECTICNS FOR A MAXWELL GAS. SOPHISTS
CALCULATES MULTIGROUP ENERGY TRANSFER MATRICES FOR ANISOTROPIC
ELASTIC SCATTERING.
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162 GRAVE GRAVE IS THE PROGRAM TO FORM
GRCUP-AVERAGED CROSS SECTICONS USING THE NEUTRON CROSS SECTION
MASTER TAPE DEVELOPED UNDER THE ATOMICS INTERNATIONAL AUTOMATEC
CRCSS SECTION PROGRAM. NINETEEN GROUP-AVERAGED PARAMETERS ARE
OBTAINABLE AS FOLLOWS - SIGMA T, SIGMA EL, SIGMA Ny SIGMA F,
NUBAR, MUBAR, XIBAR, SIGMA IN, SIGMA N-ALPHA, SIGMA N-P, SIGMA
N-2N, SIGMA A, SIGMA TR, SIGMA NCN-EL, ALPHABAR, XI*SIGMA EL, NU*

MA F, MUBAR*SIGMA EL, AND SIGMA R.
$L€ SPEETRUM IS CCNSTRUCTEC FROM A CCMBINATION OF FISSION, EX**=N,
POWER SERIES, MAXWELLIAN CR INPUT SPECTRA.

178 SPARTA SPARTA COMPUTES SPATIALLY-
AVERAGED DOPPLER COEFFICIENTS AND SPATIALLY-AVERAGED DOPPLER
REACTIVITY CHANGES.

184 THERMOS (ANL VERSION) THIS ARGCNNE-REVISED VERSICN
LIKE THE ORIGINAL THERMOS CODE DEVELCPED BY H. HONECK OF
BRCCKHAVEN NATICNAL LABCRATORY CCMPUTES THE SCALAR THERMAL NEUTRON
SPECTRUM AS A FUNCTION OF POSITION IN A LATTICE BY SOLVING THE
INTEGRAL TRANSPORT EQUATION WITH ISOTROPIC SCATTERING. CNE-
DIMENSICNAL SLAB OR CYLINDRICAL GECMETRY MAY BE USED. AS OUTPUT
THE CCDE SUPPLIES FLUX-AVERAGED VALUES OF SIGMA A, SIGMA F, NU
SIGMA F, SIGMA S, AND D FOR THE CELL COMPOSITION AND THE VALUES OF
SICMA A, SIGMA F, NU SIGMA F, SIGMA S, AND SIGMA TR FOR TKE
[SOTCPIC CONSTITUENTS.

185 GAMTEC2 GAMTEC2 GENERATES MULTIGROUP
CONSTANTS IN THE ENERGY RANGE FROM O TO 10 MEV FOR EITHER
HOMCGENEOUS MIXTURES OR HETEROGENEOUS ARRAYS CCNSISTING OF
CYLINDERIZED LATTICE CELLS. THE THERMAL GROUP CONSTANTS ARE
AVERACED OVER EITHER (1) WIGNER-WILKINS LIGHT MODERATOR SPECTRUM,
(2) WILKINS HEAVY MODERATOR SPECTRUM, OR (3) A MAXWELLIAN
DISTRIBUTION. FOR HETEROGENECUS ARRAYS THE SPATIAL THERMAL FLUX
IS CALCULATED BY A MONOENERGETIC P3 APPROXIMATION. FOR
EPITHERMAL ENERGIES, THE SLOWING-DOWN DISTRIBUTION IS DESCRIBEC BY
EITFER A Bl OR Pl APPROXIMATICN TO THE BOLTZMANN ECUATION.
RESCNANCE ABSORPTICN AND FISSICN ARE TREATED BY THE ADLER-NORDHEIM
METHCD. AN IMPROVED METHOD OVER THAT IN GAM-I FOR AVERAGING THE
RESCNANCE ABSORPTICN CCNTRIBUTICN TO THE MULTIGROUP CONSTANTS IS
INCLUDEDs FUEL LUMPING EFFECTS CN THE FAST FISSION OF U238 AND
TH232 ARE TREATED BY AN N-FLIGHT COLLISICN PROBABILITY TECHNIQUE.
GRCUP CONSTANTS ARE PUNCHED ON CARDS IN HFN (DIFFUSICN CODE) AND
DTF (SN TRANSPGRT CCDE) FORMATS.
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195 FORTRAN FMC-N/FMC-G THE FLEXIBLE MCNTE CARLO
PROGRAMS FMC-N AND FMC-G WERE ORIGINALLY WRITTEN IN ASSEMBLY
LANGUAGE FOR THE IBM704 BY GE-ANP., THESE PROGRAMS HAVE BEEN
CCONVERTED TO FORTRAN FOR THE CCCl6048B BY PRATT ANC WHITNEY. THE
PRCGRAMS APPLY MCATE CARLO METHODS TO SIMULATE NEUTRCN AND GAMMA
RAY LIFE HISTORIES, RESPECTIVELY, IN A SOURCE-SHIELD CON-
FIGURATION, AS THE NAMES IMPLY, THE CODES ARE CESIGNED FOR
FLEXIBILITY IN THE GEOMETRICAL, MATERIAL, NUCLEAR, AND SOURCE
DESCRIPTICNS CF SCURCE-SHIELD CCNFIGURATIONS AND VARIANCE
RECUCTICN TECHNICUES.

201 EPITHERMCS THE EPITHERMOS CCODE IS A
MODIFICATION CF THE THERMOS THERMAL TRANSPORT THEORY CODE OF
HONECK., THE ESSENTIAL DIFFERENCE BETWEEN THE CODES IS IN THE
LIBRARY PREPARATICN SUBRCUTINE BASK. THE EPITHERMOS CODE IS
DESIGNED TO CCMPUTE THE NEUTRCN DENSITY ABOVE 0.7849 EV, THE
MAXIMUM ENERGY OF THE USUAL THERMOS CALCULATION. EPITHERMOS
COMPLTES THE SCALAR NEUTRCN DENSITY AS A FUNCTION OF POSITION AND
SPEED IN A ONE-DIMENSICNAL SLAB CR CYLINDRICAL SYSTEM. THE
SCATTERING MODEL IS ARBITRARY IN THE THERMAL RANGE AND THE
BUILT-IN FREE GAS MODEL IS USED IN THE EPITHERMAL RANGE.

202 MCS THE MCS CODE DETERMINES THE
SPATIAL DISTRIBUTICN OF SOME NUCLEAR REACTION FOR A GIVEN NEUTRON
SOURCE IN A GIVEN CONFIGURATICN OF MATERIALS. THE MONTE CARLO
ESTINATE OF THE SCLUTICN CCNSISTS OF PICKING A SAMPLE OF NEUTRONS
FRCM THE GIVEN SOURCE AND FOLLOWING EACH NEUTRON THRCUGH A
SEQUENCE OF SURFACE CROSSINGS AND COLLISIONS UNTIL THE NEUTRON
EITHER ESCAPES OR IS NO LCNGER CF INTEREST TO THE SCLUTICN. THE
DESIRED FLUX CR CCLLISION DENSITY IS ACCUMULATED FOR EVERY NEUTRON
OF THE SAMPLE, AND THE SAMPLE SIZE INCREASED UNTIL RESULTS CF
SUFFICIENT STATISTICAL SIGNIFICANCE ARE OBTAINED.
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-GAM AGN-GAM CALCULATES TFE
SﬁggROGgNFEUXES AND CURRENT TERMS FRCM A SOLUTION OF THE Pl
OR Bl EQUATIONS. THE P1 EQUATICANS INCORPORATE BOTH VOLUME
AND SURFACE SCURCES, ALLOWING SPECTRAL CALCULATICNS IN
REFLECTOR REGICNS. OTHER SPECTRAL OPTIONS ARE FLUX KNOWN,
CURRENT TERM CALCULATED AND BOTH FLUX AND CURRENT TERMS KNOWN.
THE AGE FOR THE MATERIAL IS CBTAINED FROM A SECOND MOMENTS
CALCULATICN. THE 75 SUBGROUPS USED IN THE CALCULATIONS
ARE ESTABLISHED AS QUARTER LETHARGY GROUPS FROM 10 MEV TO
0.C7TEV. ELASTIC SCATTERING MATRICES MAINTAIN THE ENERGY-
ANGLE CCRRELATICON BY INCLUDING BOTH PO AND Pl TERMS. [ISOTROPIC
SCATTERING MATRICES ARE INCLUDED FOR INELASTIC AND (N,2N)
PRCCESSES. THE METHOD OF ADLER, HINMAN AND NORDHEIM IS USED
TO CALCULATE RESCNANCE ABSORPTICN AND FISSION CROSS SECTIONS.
MULTIGRCUP CONSTANTS ARE GENERATED BY SPECTRAL AVERAGING

OVER THE SUBGROUPS.

213 RIFF RAFF THE PROGRAM COMPUTES RESONANCE
INTEGRALS FOR ABSORBERS IN A ROD IN A TWO-REGION CIRCULARIZED
CELL FOR ABOVE THERMAL ENERGIES. THE FLUX DISTRIBUTION IN THE
CELL IS ALSO CCMPUTED AND CAN BE PRINTED. THE METHOD OF SOLUTION
IS BASEC UPON THE FOLLOWING ASSUMPTICNS = ISOTROPIC SCATTERING IN
THE LABCRATCRY SYSTEM, CCNSTANT TOTAL CROSS SECTION IN THE
MODERATOR AND ISCTROPIC NEUTRCN FLUXES ENTERING ANC LEAVING THE
ROD.

219 GAROL GARCL CCMPUTES EFFECTIVE GROUP
CRCOSS SECTIONS FOR THE RESCLVED RESONANCES OF A MIXTURE OF
ISCTOPES IN A TWO-REGION CELL. BASIC CROSS SECTIONS INCLUDE
TEMPERATURE DEPENCENCE. THE PROGRAM ALLOWS A CHOICE OF GEOMETRIES
AND CAN ACCEPT AN ARBITRARY TABLE OF ESCAPE PROBABILITIES. A
DANCCFF CORRECTICN MAY BE USED TO ACCOUNT FOR SHADCWING EFFECTS IN
A TICHT LATTICE, AND CRCSS SECTICNS MAY BE 1/V, CONSTANT, COMPUT-
ED FRCM BREIT-WIGNER RESONANCE PARAMETERS, OR GIVEN IN TABULAR
FCRM, THE MESK MAY BE CHOSEN AT EQUAL ENERGY OR LETHARGY
INTERVALS, PROPCRTIONAL TO THE NEUTRON VELOCITY, OR AS AN ARBITRAR
TABLE CF VALUES.,

235 GAMMA-P (NMP468) CROSS SECTIONS FOR THE PRODUC-
TICN OF GAMMA RAYS BY NEUTRON RADIATIVE CAPTURE, BY NEUTRON
INELASTIC SCATTERING, AND BY NEUTRON-INDUCED FISSIONING ARE COM-
PUTEC AS A FUNCTICN OF NEUTRCN LETHARGY GROUPS ANC PHOTON ENFRGY
GRCUPS.
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237 BCUNCE THE BOUNCE CODE DETERMINES THE
ONE-GROUP THERMAL NEUTRON FLUX CISTRIBUTION WITHIN THE PIN BUNDLE
OF A MULTIPLE-PIN FUEL ELEMENT. ALL SCATTERING WITHIN THE PINS IS
CONSIDERED TO BE ISCTROPIC. ELEMENTS WITH 6, 7, 12, 13, 18, AND
19 FUEL PINS, WHERE EACH PIN IS CCMPOSED OF A CENTRAL FUEL PELLET
SURRCUNDED BY A CLADDING MATERIAL, MAY BE TREATED. THE COOLANT
REGICN AROUND THE PINS IS ASSUMED TO CONTAIN A VOID.

243 AGN-SIGMA AGN-SIGMA CALCULATES THE
LEGENDRE COMPCANENTS OF THE MULTIGROUP TRANSFER MATRICES
SIGMA(L+G TO G+N) FOR FAST NEUTRONS. REACTIONS CONSIDERED ARE
ELASTIC SCATTERINGy INELASTIC SCATTERING (LEVEL EXCITATION AND
THE EVAPORATICN MODEL)s AND THE FOLLCWING FIVE DECAY MODES FOR

THE (Ny2N) REACTICN == A(N,N1)A*(N2)(A-1)%*, 3- ANC 4- BODY PHASE
SPACE MODEL, EVAPCRATICN MCDEL, AND THE CLUSTER MODEL, WHERE A* [S
THE RECOIL NUCLELS. ALL NUCLEAR LEVELS INVOLVED IN THE TRANS-
ITICNS ARE CISCRETE. THE CODE MAY ALSO BE USED TO CALCULATE GROUP
AVERAGEC CROSS SECTIONS AS WELL AS TO MANIPULATE, E.Ges ADD,
MULTIPLYy ETCey THE OUTPLT MATRICES. THE NEUTRON SPECTRUM MAY BE
A CCMBINATION OF FISSICN AND 1/E CR ARBITRARY INPUT DATA,

249 LASER LASER IS BASED ON MODIFIED
VERSICNS OF THE SLCWING-DOWN PROGRAM MUFT AND THE THERMALIZATION
TRANSPORT THECRY PRCGRAM THERMCS, AND PERFORMS A CALCULATICON OF
THE NEUTRON SPECTRUM IN A UNIFORM LATTICE MADE UP OF CYLINDRICAL
RODSy CLADDING, AND SURRCUNDING MODERATOR., THKE THERMAL CUTOFF IN
LASER IS 1.855 EV. THE PRCGRAM PERFORMS A BURNUP CALCULATICN FOR
THE LATTICE. THE SPATIAL DISTRIBUTICN OF BURNUP WITHIN THE FUEL
RODS IS EXPLICITLY CALCULATED. THE PROGRAM WILL, AT OPTION,
ACCCUNT FOR ALL NCN-LINEARITIES AND MUTUAL CCNNECTICNS IN THE SYS-
TEM CF BURNUP EQUATIONS. THIS CALCULATION ACCCUNTS FOR THE VARIA-
TICN OF THE NEUTRON FLUX IN SPACE AND ENERGY DURING EACH TIME-
STEP. A BUCKLING AND A BCRON POISON SEARCH (CRITICALITY SEARCH)
ARE PROVIDED AS OPTIONS. OQUTPUT INCLUDES EDITS IN THE ENERGY
RANGE ZERO LESS THAN OR EQUAL TO E LESS THAN OR EQUAL TO 0.625 EV.

257 REAX REAX CALCULATES EPITHERMAL
FLUXy, ACTIVITIES AND CROSS SECTICNS AS A FUNCTION OF RADIUS AND
ENERGY FOR A CCNSTANT TEMPERATURE FUEL ROO IMMERSED IN A HCMOGE-
NEOLS MEDIUM.

27¢ AVOID AVOID COMPUTES THE EQUIVALENT
DIFFUSICN COEFFICIENT ANC LOSS CROSS SECTION OF AN ANNULAR VOID IN
A CYLINDRICAL REACTOR AND THE RACIAL FLUX DISTRIBUTICN IN THE
voIC.
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277 HAMMER/LITHE/HELP/LIBCCN HAMMER PERFORMS INFINITE LAT-
TICE, ONE-DIMENSICNAL CELL MULTIGROUP CALCULATIONS, FOLLOWED (OP-
TICNALLY) BY CNE-DIMENSICNAL, FEW-GRCUP, MULTIREGION REACTOR CAL-
CULATICNS WITH NEUTRON BALANCE EDITS.

279 LEOPARD/SPOTS LEOPARD IS A UNIT CELL HOMO-
GENIZATION ANC SPECTRUM GENERATION (MUFT-SOFOCATE) PPOGRAM WITH A
FUEL DEPLETICN OPTICN.

280 M0807 M0807 SOLVES THE TWO-DIMEN-
SICNAL FIXED-SCURCE DIFFUSION EQUATICN FOR THE ABSORPTICN AND
REMOVAL MACROSCOPIC CROSS SECTICNS REQUIRED TO YIELD A SPECIFIED
REACTION RATE CISTRIBUTICN.

281 RABBLE/WLIB/FLAT RABBLE CCMPUTES EFFECTIVE
CROSS SECTIONS FOR ABOVE THERMAL ENERGIES BASED ON RESOLVED
SINGLE-LEVEL RESONANCE PARAMETERS FOR INFINITE HOMOGENEOUS OR
HETERCGENEQUS SYSTEMS.

285 RESQ2/RESQO/CBF1 RESQ2 CALCULATES THE RESONANCE
INTEGRAL IN A TWO-DIMENSICNAL, HEXAGCNAL SYSTEM CONSISTING OF
FUELy CLAD AND WATER WITH A REFLECTING BOUNDARY CONDITION.

291 HEXSCAT HEXSCAT CALCULATES PO THROUGH
P3 CCMPCNENTS OF THE POLYCRYSTALLINE COHERENT ELASTIC NEUTRON
SCATTERING CROSS SECTION PER NUCLEUS FOR A HEXAGONAL LATTICE. THE
COCE AVERAGES POINT VALUES OVER INPUT GROUP BOUNDARIES TO GIVE
SMCCTHED GROUP CRCSS SECTIONS.
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298 GGC4 THE GGC4 PROGRAM SOLVES THE
MULTIGROUP SPECTRUM EQUATICNS WITH SPATIAL DEPENDENCE REPRESENTED
BY A SINGLE PCSITIVE INPUT BUCKLING. BROAD GROUP CROSS SECTIONS
(SHIELCED OR UNSHIELDED) ARE PREPARED FOR DIFFUSION AND TRANSPORT
COCES BY AVERAGING WITH THE CALCULATED SPECTRA OVER INPUT=DESIG-
NATEC ENERGY LIMITS. THE CODE IS DIVIDED INTO THREE MAIN PARTS.
A FAST (GAM) SECTICN WHICH COVERS THE ENERGY RANGE FROM 14.9 MEV
TO C.414 EVy, A THFERMAL (GATHER) SECTICN WHICH COVERS THE ENERGY
RANGE FROM O TO 2.38 EVy AND A CCMBINING (COMBO) SECTICN WHICH
COMBINES FAST AND THERMAL CROSS SECTIONS INTC SINGLE SETS. BASIC
NUCLEAR CATA FCR THE FAST SECTICN WHICH CONSISTS OF FINE GROUP=-
AVERAGEC CROSS SECTIONS AND RESCNANCE PARAMETERS IS READ OFF A
DATA TAPE. THE FINE GRCUP ABSCRPTION AND FISSION CROSS SECTIONS
MAY BE ADJUSTEC BY PERFORMING A RESONANCE INTEGRAL CALCULATION.
UTILIZING A FISSICN SOURCE ANC AN INPUT BUCKLINGs THE CODE SOLVES
THE P1, Bl, B2, OR B3 APPROXIMATICN TO OBTAIN THE ENERGY-DEPENDENT
FAST SPECTRUM. TWC OR SIX SPATIAL MCMENTS OF THE SPECTRUM (DUE TO
A PLANE SOURCE) MAY ALSO BE EVALUATED. [INSTEAD OF PERFORMING A
SPECTRUM CALCULATICN, THE USER MAY ENTER THE LEGENDRE COMPONENTS
OF THE ANGULAR FLUX DIRECTLY. FOR AS MANY INPUT-DESIGNATED
BRCAC GRCUP STRUCTURES AS CESIRED, THE CODE CALCULATES AND SAVES
(FOR THE COMBINING SECTICN) SPECTRUM-WEIGHTED AVERAGES 0OF MICRO-
SCCPIC AND MACROCSCOPIC CROSS SECTICNS AND TRANSFER ARRAYS, SLCw-
ING COWN SCURCES ARE CALCULATEC AND SAVED FOR USE IN THE LOWER
ENERGY RANGE. GIVEN BASIC NUCLEAR DATA, THE THERMAL SECTION OF
GGC4 DETERMINES A THERMAL SPECTRUM BY EITHER READING IT AS INPUT,
BY CALCULATING A MAXWELLIAN SPECTRUM FOR A GIVEN TEMPERATURE, OR
BY AN ITERATIVE SOLUTICN OF THE P3, B0, Ply, OR Bl FQUATIONS FOR AN
INPLT BUCKLING. TIME MCMENTS OF THE JIME AND ENERGY-DEPENDENT
DIFFUSICN EQUATICNS ARE CALCULATEC (AS AN OPTION) USING THE INPUT
BUCKLING TO REPRESENT LEAKAGE. BROAD GROUP CROSS SECTIONS ARE
PREPARED BY AVERACING FINE GRCUP CROSS SECTIONS OVER THE CALCU-
LATEC SPECTRA. BRCAD GROUP STRUCTURES ARE READ AS INPUT, THE
COMBINING SECTION OF GGC4 TAKES THE BROAD GROUP-AVERAGED CROSS
SECTICNS FROM THE FAST AND THERMAL PORTICNS OF GGC4 AND FORMS
MULTIGROUP CROSS SECTION TABLES. THESE TABLES ARE PREPARED IN
STANCARD FORMATS FCR TRANSPORT OR DIFFUSION THEORY CALCULATIONS.
IN ACDITICN, IT IS POSSIBLE TC USE THE COMBINING SECTICN TO PRC-
DUCE MIXTURES NOT USED IN THE SPECTRUM CALCULATION OR TO COMBINE
THE RESULTS OF DIFFERENT FAST AND THERMAL SECTION CALCULATIONS AND
SO CN. THESE CPTIONS ARE CESCRIBED IN REFERENCE 2.

306 FCC4 FCC4 IS A MULTIPURPOSE DATA
MANIPULATICN CCOE FOR USE IN FAST REACTOR ANALYSIS. THE CODE CAN
BE LSED TO - (A) CCMPUTE RESCNANCE-SHIELDED CROSS SECTICNS USING
DATA IN THE RUSSIAN FORMAT (SHIELDING FACTORS AND INFINITE-DILU-
TICN CROSS SECTICNS), (B) COMPUTE MULTIGROUP FUNDAMENTAL-MODE FLUX
ANC ADJOINT FLUX, (C) CCMPUTE AND PUNCH GROUP-COLLAPSED MICROSCO-
PIC CR MACROSCCPIC CROSS SECTICNS IN THE DTF FCRMAT, (D) COMPUTE
FUEL BURNUP AT CCASTANT FLUX CR PCWER DENSITY.
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307 HWOCR-SAFE HWOCR-SAFE IS A MONTE CARLO
THERMAL REACTOR ANALYSIS PROGRAM CESIGNED FOR USE WITH PROPOSED
HWCCR LATTICE CONFIGURATIONS. IT IS A BENCHMARK TOOL TO CHECK
MULTIGROUP DIFFUSION AND TRANSPORT CALCULATICNS AND TO EVALUATE
THE EFFECT OF THEIR USE OF GECMETRIC APPROXIMATIONS.

P3T/PROC/TAPCCP THE PROBLEM IS TO OBTAIN VERY
02#2ILESFSQS{R2N/FLUX AND CURRENT DISTRIBUTIONS AS FUNCTICNS OF
ENERCY CONSIDERING EXPLICITLY THE POSSIBLE OVERLAP EFFECTS BETWEEN
RESCNANCES OF A RESONANCE ABSCRBER AND OF MIXTURES OF RESONANCE
ABSCRBERS AND TO USE THESE DISTRIBUTIONS TO PREPARE GROUP-AVERAGED
CRCSS SECTIONS AND TRANSFER ARRAYS FOR USE IN FAST REACTOR ANA-

LYSESe

355 MC*%x2 MC**2 IS USED TO CALCULATE
MULTIGROUP CROSS SECTICNS USING AN EVALUATED NUCLEAR DATA FILE
(ENDF) AND THESE CROSS SECTIONS ARE SUITABLE FOR DIRECT USE BY
NEUTRCNICS CODCES WITHOUT PERFORMING ANCILLARY CALCULATIONS.

361 GLEN THE GLEN PROGRAM INTERPOLATES
VALUES GF A FACTCR PROPCRTIONAL TO THE SCATTERING LAW FROM THE
PUNCHED OUTPUT OF THE TOR CODE (ACC ABSTRACT 360). THE DIFFEREN-
TIAL CROSS SECTICN DETERMINED FRCM THESE IS INTEGRATED OVER THE
SCATTERING ANGLE TC OBTAIN COEFFICIENTS OF AN EXPANSION IN
LEGENDRE POLYNCMIALS OF THIS ANGLE FOR L = Oy 1, 2y 3. INTEGRA-
TICN OVER FINAL ENERGIES YIELDS VALUES OF THE TOTAL SCATTERING
CROSS SECTION AND TRANSPORT CRCSS SECTION. FOR EACH OF A SERIES
OF ISOTOPIC COMPOSITIONS (UP TO 10 CCMPOSITIONS) THE GLEN CCDE
CALCULATES THE CIFFUSICN LENGTH AND VALUES OF THE FLUX-WEIGHTED
GRCUP AVERAGE MACROSCOPIC SCATTERING, ABSORPTION, FISSION, AND
TRANSFER CROSS SECTIONS.

362 WELWING WELWING WAS DEVELOPED TO CAL-
CULATE THE MATERIAL BUCKLING OF REACTOR SYSTEMS CONSISTING OF
ANNULAR FUEL ELEMENTS IN FEAVY WATER AS MODERATOR FOR VARIOUS
MOCERATCR TO FUEL RATIOS. THE MODERATOR TO FUEL RATIO FOR THE
MAXIMUM MATERIAL BUCKLING FOR THE PARTICULAR SYSTEM IS SELECTED
AUTCMATICALLY AND THE CORRESPCNDING MATERIAL BUCKL ING IS CALCU-
LATEC.
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374 10X 10X IS A MULTIPURPOSE, ONE-
DIMENSIONAL DIFFUSION COCE FOR GENERATING CROSS SECTIONS TO BE
USEC IN FAST RFACTOR ANALYSES. THE CODE IS DESIGNED TO -

(A) CCMPUTE ANC PUNCH RESCNANCE SHIELDED CROSS SECTIONS USING
DATA IN THE RUSSIAN (SEE REFERENCE 2) FORMAT,

(B) COMPUTE ANC PUNCKH GRCUP-CCLLAPSED MICROSCOPIC AND/OR
MACROSCOPIC CROSS SECTICNS AVERAGED OVER THE SPECTRUM IN
ANY SPECIFIED ZONE, AND

(C) COMPUTE KEFF AND PERFCRM CRITICALITY SEARCHES ON TIME
ABSORPTION, MATERIAL CONCENTRATIONS, ZONE DIMENSICNS, AND
BUCKLING USING EITHER A FLUX OR AN ACJOINT MCDEL.

388 ETCX ETOX (ENDF/B TO 1DX) CALCU~-
LATES MULTIGROUP CCNSTANTS FOR NUCLEAR REACTCR CALCULATICNS USING
DATA FROM THE EVALUATED NUCLEAR CATA FILE (ENDF/B). THE CODE IS
DESICNED TO CCMPUTE AND PUNCH -

(A) INFINITE CILUTE CROSS SECTIONS,

(B) TEMPERATURE DEPENDENT SELF-SHIELDING FACTORS FOR ARBITRARY
VALUES OF MICROSCCPIC SIGMAD (TOTAL CROSS SECTION PER
ATOM) IN THE RUSSIAN (BCNDARENKC) FORMAT, AND

(C) INELASTIC SCATTERING PROBABILITY MATRICES.

392 RAFFLE RAFFLE CALCULATES NEUTRON
FIRST FLIGHT CCLLISION PROBABILITIES FOR A WIDE VARIETY OF THREE-
DIMENSICNAL CELL GEOMETRY CONFIGURATIONS. THE OUTER BOUNCARIES OF
THE CELL CROSS SECTION MAY BE CIRCULAR, SQUARE, OR HEXAGONAL.

THE CELL MAY CCNTAIN ANNULAR REGICNS AND/OR CLUSTERS OF RODS.

393 XSDRN XSDRN USES THE NORDHEIM INTE-
GRAL TREATMENT, NARROW RESONANCE, OR INFINITE MASS APPROXIMATICN
TC PROCESS RESCNANCE DATA CN A MASTER CROSS SECTION LIBRARY AND
THUS OBTAIN MICROSCOPIC FINE-GROUP CROSS SECTIONS FOR A LARGE ANUM-
BER CF NUCLIDES. THE CODE WILL THEN USE THESE CROSS SECTIONS IN
AN INDEPENDENT CALCULATICN TO SCLVE FCR FLUXES, EIGENVALUES,
CRITICAL DIMENSIONS, ETCey USING CISCRETE ORDINATES, DIFFUSION, OR
AN INFINITE MECIUM THEORY CALCULATION. THE FINE-GROUP FLUXES THUS
OBTAINEC CAN THEN BE USED TO COLLAPSE THE FINE-GROUP CROSS SECTION
DATA TO A MORE TENABLE BROAD-GRCUP STRUCTURE FOR USE IN SEVERAL
INCEPENDENT COMPUTER COCES.

416 PARTI PARTI IS A GROUP COLLAPSING
CODE WHICH DETERMINES THE OPTIMUM CISCRETE REPRESENTATION OF A
VARIABLE FOR SUBSECUENT REPETITIVE CALCULATICNS.
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42C GROUSE GROUSE COMPUTES EFFECTIVE
MULTIGROUP CRCSS SECTIONS AS A FUNCTION OF PCSITION IN THE CORE
OF A REACTOR OR THE ABSORBER REGION OF A FUEL OR CONTROL ELEMENT.
THE FLUX WEIGHTING USES SYNTHESIZED FLUXES GENERATED IN FINE EN-
ERCY DETAIL FRCM PARAMETRIC FLUX TRAVERSES SUPPLIED AS INPUT AS A
FUNCTICN OF THE CORE ABSORPTION AND SCATTER CROSS SECTIONS.

426 PAX02 PAX02 IS USED TO GENERATE A
HARMCNY FILE CCNTAINING FEW-GROUP MICROSCOPIC AND/OR MACROSCOPIC
CRCSS SECTIONS FOR PDQ7 PRCBLEMS. [INFINITE MEDIUM, TIME-DEPENDENT
CALCULATICNS OF NEUTRCN FLUX SPECTRA IN HOMOGENEOUS, HYDROGENOUS
MECIA ARE PERFCRMEC. HETEROGENEOLS RESONANCE INTEGRALS, THERMAL
SHIELDING FACTORS, AND BLACKNESS PARAMETERS ARE CALCULATED. COEF-
FICIENTS FOR TEMPERATURE FEEDBACK CALCULATICONS ARE OBTAINED.

431 SUPERTOG SUPERTOG ACCEPTS NUCLEAR DATA
IN EITHER A POINT BY POINT OR PARAMETRIC REPRESENTATION AS SPECI-
FIEC BY ENDF/B. THIS CATA IS AVERAGED OVER EACH SPECIFIED GROUP
WIDTF., THE EXPLICIT ASSUMPTICN IS MADE THAT THE FLUX PER UNIT
LETHARGY IS CCNSTANT OR THAT A SUITABLE WEIGHT FUNCTION WILL BE
SUPPLIED BY THE USER. WHEN RESCNANCE DATA IS AVAILABLE, RESOLVED
AND UNRESOLVED RESCNANCE CCNTRIBUTIONS ARE CALCULATEC AND USED AS
SPECIFIED BY IANPUT CPTICNS. FINE GRCUP CONSTANTS SUCH AS ONE-
DIMENSICNAL REACTION ARRAYS (ABSORPTION, FISSION, ETC.), PN ELAS-
TIC SCATTERINC MATRICESy AND INELASTIC AND (N,2N) SCATTERING
MATRICES ARE GENERATED AND PLACED CN TAPES IN FORMATS SUITABLE
FOR USE BY THE GAM1 (ACC ABSTRACT 33), GAM2, ANISN, CR DOT PRO-
GRANS,

436 ETOM1 ETOM1 PROCESSES BASIC NUCLEAR
INFCRMATICN GIVEN IN THE ENDF/B FCRMAT AND PRODUCES CATA DECKS FOR
USE IN GENERATICN CF MUFT4 AND MUFTS LIBRARIES.

437 ETOG1 ETCGl PROCESSES BASIC NUCLEAR
INFORMATICN GIVEN IN THE ENDF/B FCRMAT AND PRODUCES DATA DECKS FOR
ggg IN GENERATICN CF MUFT4, MUFT5, GAMl, GAM2, AND ANISN LIBRAR-
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7 FIRN FIRN SOLVES THE TWO-DIMENS ION-
AL SN APPROXIMATICN IN FINITE CYLINDRICAL GECMETRY. IT IS A FOR-
TRAN ACAPTATICN OF THE LOS ALAMOS TDC PROGRAM WRITTEN BY BENGT
CARLSCN AND CLARENCE LEE. FIRN IS LIMITED TO A MAXIMUM OF SIX
GRCUPS AND THE S2, S4 OR Sé& APPROXIMATION.

9 FIRES FIRES SOLVES THE ONE-DIMEN-
SICNAL MULTIGRCUP AGE-CIFFUSION ECUATIONS FOR SLAB (SYMMETRIC AND
ASYMMETRIC)y CYLINCER, ANC SPHERE CECMETRIES. AN EXTENSION OF THE
ORIGINAL LOS ALAMCS FIRE PROGRAM WRITTEN BY F. We BRINKLEY AND
C. Be MILLSy IT CCATAINS A 34-GRCUP LIBRARY OF 10 ELEMENTS. FIRES
CAN BE USED FOR CELL CALCULATICNS WITH THE BOUNDARY CONDITION THAT
THE CURRENT BE ZERC ON THE OUTER BOUNCARY. THE EFFECTIVE CROSS
SECTIONS AND DIFFUSION COEFFICIENTS FOR A HOMOGENISED REGION CON-
SISTING OF ANY NUMBER OF NEIGHBCRING REGICNS CAN ALSC BE OBTAINED,
BUT CNLY FOR CYLINCRICAL GECMETRY. FIRES ALSO COMPUTES THE MACRO-
SCOPIC FLUX-WEIGHTEC CROSS SECTICNS FOR COLLAPSEC GROUPS IN EACH
REGICN.

18 2DXxy THE 2DXY PROGRAM SOLVES THE
HCMCGENEOUS OR INHCMOGENEOULS MULTIGROUP EQUATIONS IN X-Y GECMETRY,
USING THE SN TRANSPORT EQUATICN APPROXIMATICN. VACUUM, SURFACE
SOURCE, OR REFLECTING BOUNDARY CCNDITIONS ARE AVAILABLE AS OP-
TICNS. IN THE HCMOGENECUS CASE THE USER MAY REQUEST THE CCMPUTA-
TICN OF REACTIVITY, REACTOR PERICD, CRITICAL CONCENTRATICNS OF
SCME CCMPOSITICNy, CR THE CRITICAL THICKNESS OF A ZCNE.

28 FOG THE FOG PROGRAM SOLVES THE
ONE-DIMENSIONAL FEW-GROUP DIFFUSICN EQUATIONS IN ANY OF THREE
GECOMETRIES SLAB, CYLINDER, OR SPFERE. PROVISIONS ARE MADE FOR
CALCULATING THE FLUX, THE ADJOINT FLUX, AND VARIOUS CRITICALITY
SEARCHES AS WELL AS A BUCKLING ITERATION AND AUTOMATIC
TSCHEBYSCHEFF POLYNOMIAL CCMPUTATION OF SOURCE EXTRAPOLATICN
FACTCRS.

2S5 AIMé AIM6 SOLVES THE CNE-DIMENSION-
AL MULTIGROUP DIFFUSION ECUATICNS UTILIZING A MICRCSCOPIC CROSS
SECTION LIBRARY, ANY CF THREE GECMETRIES ARE AVAILABLE SLAB,
CYLINDER OR SPHERE. CRITICALITY SEARCHES ARE PROVIDED INCLUDING
A CCNCENTRATION SEARCH ON CNE OR TWO ELEMENTS. HOMCGENEOUS ANC
INHCMOGENEOUS PROBLEMS MAY BE SOLVED WITH A VARIETY CF BOUNDARY
CONDITICN CPTICNS.
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PERT IS A PERTURBATICN PROGRAM

NED FOR USE WITH THE AIMé& AND FCG PROGRAMS. PUNCHED CARD
85$;ETEFROM THESE CODES IS USED AS INPUT TO PERT. USING CROSS
SECTICN DATA, FLUXES, AND ADJCINT FLUXES, THE RELATIVE CHANGE IN
KEFF CAN BE CALCULATED. CROSS SECTICNS MAY BE WEIGHTED WITH THE
ADJOINT FLUX AND/OR DIRECT FLUX. THE NEUTRON LIFETIME FOR THE
DELAY GROUPS MAY ALSO BE DETERMINED.

304 PERY

32 WHIRLAWAY WHIRLAWAY SOLVES THE TwWO-
GRCLPy THREE-DIMENSIONAL, NEUTRCN DIFFUSION EQUATICNS IN X-Y-Z
GECMETRY,.

36 EQUIPOISE3 EQUIPOI SE3 SOLVES THE TWO-
GROUP, TWO-DIMENSICNAL, NEUTRCN DIFFLSION EQUATIONS IN CYLINDRICAL
OR SLAB GECOMETRY.

40 20GRAND 20GRAND SOLVES THE FEW-GROUP,
TWO-CIMENSTIONAL, NEUTRON DIFFUSION ECUATIONS IN CYLINDRICAL OR
SLAB GECMETRY.

56 MIST MIST OBTAINS THE SOLUTICON TO
THE CNE-DIMENSIONAL BOLTZMANN EQUATICN IN SLAB GECMETRY. THE
NUMERICAL APPROXIMATION USED IS A LINEAR ONE WHICH CAN BE
DESCRIBED AS AN EXTENSICN AND GENERALIZATION OF THE SN APPROXI-
MATICN. THE EQUATIONS ARE FORMULATED IN TERMS OF A COUBLE SN
APPRCXIMATION. THE BOUNCARY CONDITICNS FOR EACH GROUP MAY BE
INDEPENDENTLY SPECIFIED ANC PERMIT VERY GENERAL SPECIFICATIONS
WITH RESPECT TO -
(A) PERFECT MIRROR REFLECTICN OR SYMMETRY, BY INPUT OF MIRROR
ALBEDOS,

(B) ANISOTROPIC DIFFUSE SCURCES, BY INPUT OF LEGENDRE
POLYNCMIAL COEFFICIENTS UP TC LAMBDA = 9, OR A SHORT
TABLE CESCRIBING A KNCWN ANGULAR DISTRIBUTION OF THE FLUX,

(C) ISOTRCPIC (LAMBERT SURFACE) REFLECTION.

ISOTROPIC VCLUME SOURCES IN EACH GROUP MAY ALSO BE INDEPEND-
ENTLY SPECIFIEC. THE SCATTERING FROM ONE GROUP TO ANOTHER IS
ASSUMED TO BE ISOTROPIC BUT THE SCATTERING FUNCTION WITHIN EACH
GROUP CAN BE A SECCND-CRDER LEGENCRE POLYNOMIAL SERIES.

75 GE-HAPO-S13 PROGRAM S CONSTRUCTS BILINE-
ARLY COUPLED TIME-VARIANT MULTIENERGY NEUTRCN-AND-PHCTON TRANS-
PORT AND NUCLIODE-TRANSMUTATICN FIELDS HAVING SLAB, CYLINDRICAL, OR
SPHERICAL SYMMETRY. ASSURANCE OF UNBIASED CCNVERGENCE IS PRO-
VICEC BY USE CF A CUAL ADJCINT-ANC-FLUX LOOP CONSTRUCTED IN PRE-
CISE CORRESPONDENCE WITH THE PHYSICS OF SUCCESSIVE FREE FLIGHTS.
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87 EQUIPOISE-3A EQUIPOISE-3A SCLVES THE TwO-
DIMENSIONAL TWC-GROUP DIFFUSICN EQUATIONS IN CYLINDRICAL OR SLAB
GECMETRY. IT IS A SLIGHTLY REVISED VERSION OF EQUIPCISE3 (ACC
ABSTRACT 39). 1IN ADDITICN TO THE STANDARD OUTPUT, A PICTURE IS
PRINTEC OF THE MATERIAL ARRANGEMENT IN THE REACTOR. [IF THE
ADJCINT FLUX CPTICON IS USED, THE PRCMPT NEUTRON LIFETIME IS CAL-
CULATED AND PRINTEC, WITH THE REACTIVITY PER UNIT CHANGE IN EACH
GRCUP CCNSTANT IN EACH REGION CF THE REACTOR,

103 CRAM CRAM [S A PROGRAM TO SOLVE THE
MULTIGROUP DIFFUSION EQUATIONS IN TWC-DIMENSIONS (R-Z, X-Y, OR R~
THETA GEOMETRY), CR IN CNE-DIMENSICN (SLABy CYLINDRICAL, OR SPHER-
ICAL GECMETRY). NEUTRCNS MAY SCATTER FROM ANY GROUP TO ANY OTHER.
REAL, ADJOINT, AND SOURCE-TYPE PRCBLEMS ARE ALL SCLVABLE.

THE PROGRAM WILL CCMPUTE THE K-EFFECTIVE OF THE SYSTEM OR AL-
TERNATIVELY SEARCH FOR CRITICALITY BY MOVING SPATIAL BOUNDARIES,
VARYING MATERIAL CCMPOSITICNS, CR VARYING TRANSVERSE BUCKLING.

118 ULCER ULCER IS A MULTIGROUP, ONE-
DIMENSICNAL DIFFUSION EQUATICN CODE WITH UPSCATTER BASED CN FAIM
(ACC ABSTRACT 120). ULCER DIFFERS FROM FAIM IN THAT -

(A) UPSCATTERING IS INCLUDEC,

(B) OCWNSCATTER TO ALL LCWER GROUPS,

(C) MICROSCOPIC CROSS SECTICNS ARE ON TAPE,

(D) PROVISICN FOR MULTIPLE FISSICN SPECTRA,

(E) RESTART CuwP,

(F) FEW-GRCUP REDUCTICN, AND »

(G) SPECTRUM CCMPUTATICN ANC GRAPHICAL DISPLAY.
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20 FAIM/FAIMOS FAIM IS A MULTIGROUP, ONE-
D}NEBSICNAL DIFFUSION EQUATION PRCGRAM BASED ON AIM6 (ACC ABSTRACT
26). THE PRINCIPAL FEATURES ARE -

(A) THREE GECMETRIES,

(B) CALCULATICN OF FLUXES AND MULTIPLICATION FACTOR,

(C) ONE-ITERATION PRCBLEMS,

(D) CHOICE OF CNE OF FIVE SETS OF BOUNDARY CONDITIONS AT BOTH
OUNDARIES

{E} SR?TICALIT; SEARCHES CN TRANSVERSE BUCKLING, HOMOGENEOUS
POISON, CRITICAL RADIUS, ONE, TWC, OR THREE ELEMENT CON-
CENTRATION, LOCATICN OF PCOISCN REGICN BOUNDARY, LOCATION
OF A FLEL REGICN BCUNCARY,

(F) ADJOINT FLUX CALCULATICN, AND

(G) EXTENSIVE CATA EOIT.

FAIMCS IS A MOCIFIED VERSION OF FAIM. THREE GENERAL MODIFICATIONS
WERE MADE -

(A) THE MICROSCOPIC CROSS SECTION LIBRARY AND ITS ASSOCIATED
SUBROUTINES WERE REMCVED. AS A RESULT, CPTICNS REQUIRING
THE USE OF MICRCSCOPIC CRCSS SECTIONS ARE NOT AVAILABLE.

(B) FAIM RAN AS A CHAIN JOB. OVERLAYS ARE NOT USED BY
FAIMOS.

(C) THE PROGRAM LANGUAGE WAS CONVERTED FRCM FORTRAN II TO
FORTRAN IV(H). THIS MCDIFICATION MADE NECESSARY A MINOR
CHANGE IN THE CATA INPUT FORMAT.

132 Ww-DSN W-DSN SOLVES THE DISCRETE SN
EQUATICNS IN CYLINCRICAL GECMETRY. THE EIGENVALUE OPTION IS
REACTIVITY (KEFF) CNLY. VCLUME DISTRIBUTED SOURCES ARE ALLOWED,
BUT NC SURFACE SOURCES.

136 HERESY1/KERNEL HFERESY1 CALCULATES THE REAC-
TIVITY, THERMAL UTILIZATICN, RESCNANCE ESCAPE PROBABILITY, RELA-
TIVE ROD ABSORPTICNS AND POWER DISTRIBUTICN IN HETERCGENEOUS REAC-
TORS HAVING TWC SPATIAL CIMENSICNS. HERESY1l CAN BF USED FOR NON-
UNIFCRM LATTICES, LATTICES WITH MANY TYPES OF FUEL AND CCNTROL
ROCSy ANC SPIKED AND SEEDED REACTORS. FISSIONS ARE ASSUMED TO
OCCUR CONLY AT THERMAL ENERGY. RESCNANCE ABSORPTIONS ARE LUMPED
INTO CNE EQUIVALENT RESCNANCE. THE MODERATOR IS ASSUMED TO BE IN-
FINITE IN THE RADIAL DIRECTICN, AND RODS ARE TREATED AS LINE
SCURCES AND SINKS. THE RCD PARAMETERS ARE INDEPENDENT OF THE
INTER-RCD SEPARATICN DISTANCES. SLOWING-DOWN KERNEL FUNCTIONS
MAY BE CF ANY TYPE - AGE THEORY, TRANSPORT THEORY, OR EMPIRICAL.

A SELF-CONSISTENT PROCEDURE CAN BE USED WHICH EFFECTIVELY CANCELS
OUT ANY ERRORS IN THE KERNEL FUNCTICANS.
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144 OTF THE DTF PROGRAM IS A ONE-
DIMENSICNAL MULTIGROUP PROGRAM FOR SCLVING THE NEUTRCN TRANSPORT
EQUATION. THE PROGRAM CAN DETERMINE THE REGULAR OR ADJOINT SOLU-
TICN FOR SLAB, CYLINDRICAL, CR SPHERICAL GEOMETRY. ISOTROPIC CR
A FCRM OF LINEAR ANISOTROPIC SCATTERING MAY BE CONSIDERED. VARI-
OUS BCUNDARY CCNDITIONS ARE ALLOWED SO THAT CELLS OR TIME-DEPEND-
ENT SOLUTIONS MAY EE OBTAINED USING FINITE AS WELL AS INFINITE
CONFIGURATIONS IN THE CASE OF SLABS OR CYLINDERS. THE PROGRAM
ALSO CCNTAINS A NUMBER OF SEARCH OPTIONS WHEREBY ONE CAN VARY
DIMENSICNS OR CONCENTRATICAS TC ARRIVE AT A PREDETERMINED EIGEN-
VALUE. DISTRIBUTEC OR SHELL SOURCES MAY BE SPECIFIED AT ANY PCSI-
TICN WITHIN THE CCNFIGURATION. AS OUTPUT THE PROGRAM SUPPLIES
THE EIGENVALUE, ANGULAR FLUXES, TOTAL FLUXES, FISSICN DISTRIBU-
TICNSy AND OTHER QUANTITIES. A LIBRARY CF CROSS SECTIONS IS
AVAILABLE ON MAGNETIC TAPE. CRCSS SECTICNS MAY BE READ FROM THIS
LIBRARY TAPE AND/CR FROM CARDS.

148 TCPIC TOPIC SOLVES THE CNE-DIMEN-
SICNAL BOLTZMANN ECUATION IN CYLINCRICAL GECMETRY WITH UP TO SIX
ENERGY GROUPS, 240 SPACE POINTS, 40 REGIONS, AND ANISOTROPIC (Pl)
SCATTERING.

THE BOUNDARY CONCITIONS FOR EACH GROUP CAN BE INDEPENDENTLY
SPECIFIED AND THE FLEXIBILITY OF THE SPECIFICATIONS PERMIT a
(A) PERFECT MIRROR REFLECTICN OR SYMMETRY,
(B) ISOTROPIC REFLECTION (LAMBERT SURFACE REFLECTICN), AND
(C) ANISOTROPIC DIFFUSE SOURCES BY MEANS OF EITHER
A Pl LEGCENCRE SERIES OR A SHCRT TABLE CF POINT VALUES FOR
THE ANGULAR FLUX.
INCEPENDENT SPECIFICATICN OF ISCTROPIC FIXED VOLUME SOURCES
FOR EACH GROUP IS ALSO ALLOWED.
AS INPLIEDy, BCTH HCMOGENECUS ANC INHOMOGENEOUS PROBLEMS ARE
SOLVEDy AND FISSICNS CAN OCCUR IN EITHER TYPE OF PROBLEM.

151 DTF2/ANISN THE MULTIGROUP, CNE-SPACE
DIMENSICN NEUTRON TRANSPORT EQUATION IS SOLVED. [SOTROPIC OR
LINEAR ANISOTRCPIC SCATTERING IS PERMITTED BETWEEN ALL GROUPS AND
A CIFFUSICN SCLUTICN MAY BE OBTAINED FOR ANY OR ALL GROUPS.
HIGH-ORDER ANISCTRCPIC SCATTERING PRCBLEMS (PL) CAN BE RUN USING
ANISN, THE 360 VERSION COF DTF2. WHITE/GREY BOUNCARY CONDITIONS
ARE AVAILABLE, AND AN ALBEDO CAN BE SPECIFIED FOR EACH GROUP. A
VOID STREAMING CORRECTICN IS INCLUDEC. A COMPLETE SHELL SOURCE
DESCRIPTION BY GRCUP, PCSITICN, AND ANGLE IS AVAILABLE. GRAPHICAL
DISPLAY (CRT) FEATURES ARE AVAILABLE WITH ANISN.

156 EXTERMINATOR/EXTERMINATOR2 THE MULTIGROUP, TWO-DIMENSION-
AL NEUTRON DIFFUSION EQUATIONS ARE SOLVED IN X-Y, R-Z, OR R-THETA
GECMETRY.
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161 FCRTRAN TCC TDC SOLVES THE BOLTZMANN
EQUATION IN MULTIGROUP FCRM FOR THE TRANSPORT OF NEUTRCNS OR THE
ADJCINT EQUATICN IN FINITE (R,Z) CYLINDRICAL GEOMETRY BY THE
DISCRETE SN METHOC. THE PROBLEM MAY BE HOMOGENEOUS (NO SOURCES
INCEPENDENT OF FLUXES) CR INHCMCGENEOUS, BUT ALL SOURCES MUST BE
ISCTROPIC. NEUTRCN SCATTERING MLST ALSO BE ISOTROPIC. A
HOVMCGENEOUS PROBLEM MAY BE SCLVED FOR THE EIGENVALUE K-EFF OR THE
EIGENVALUE ALPHA (TIME CCNSTANT). ALTERNATIVELY, THE HCMOGENEOUS
PROBLEM MAY BE SOLVED FCR THE SIZE (RADIUS, HEIGHT OR BOTH) OF THE
SYSTEM CORRESPCNDING TO A SPECIFIED K-EFF OR FOR THE ATCM CON-
CENTRATION OF SOME MATERIAL CORRESPONDING TO A SPECIFIED EIGEN-
VALUE K-EFF OR ALPHA., FOR INHCMOGENEQOUS PROBLEMS, THE IMPOSED
SOURCE MAY BE AN ISOTRCPIC VOLUME-DISTRIBUTED SOURCE OR AN
ISCTROPIC SHELL SCURCE ON THE CUTER BOUNDARY.

167 FLARE FLARE IS AN INEXPENSIVE
CALCLLATICNAL METHCD TO DETERMINE CORE REACTIVITY AND CORE POWER
DISTRIBUTION., A SCOPING CALCULATICN OF THIS TYPE IS VALUABLE IN
APPRAISING THE PHYSICS CHARACTERISTICS OF PLANNEC TEST MODES OF
OPERATICN SO THAT CETAILED ANALYSIS CAN BE RESERVED FOR THOSE
CORE CALCULATICNS CF GREATER INTEREST FRCM EITHER A TECHNICIAN OR
SAFETY STANDPOINT.

113 » 20F 2DF IS A TWO-DIMENSICNAL
MULTIGRCUP PROGRAM WRITTEN IN FCRTRAN FOR SOLVING THE NEUTRON
TRANSPORT EQUATICN USING THE SN METHOD. THE PROGRAM CAN
DETERMINE THE REAL OR ACJOINT SOLUTICN FOR X-Yy, R=Z, OR R-THETA
GECMETRY, ISCTROPIC OR A FORM CF LINEAR ANISOTROPIC SCATTERING
MAY BE CONSIDERED. VARIOUS BCUNCARY CONDITICNS ARE ALLOWED. THE
PRCGRAM ALSO CCONTAINS A NUMBER OF SEARCH OPTICNS WHEREBY ONE CAN
VARY DIMENSICNS OR CONCENTRATICAS TO ARRIVE AT A PREDETERMINED
EIGENVALUE., A CISTRIBUTED SOURCE MAY BE SPECIFIED. A LIBRARY OF
CRCSS SECTIONS IS AVAILABLE CN MAGNETIC TAPE. CROSS SECTIONS MAY
BE READ FROM THE LIBRARY TAPE AND/OR FROM CARDS.

192 © 2DXYL THE 2DXY PROGRAM (ACC ABSTRACT
18) HAS BEEN CCNVERTED FROM FLOCO TO FORTRAN 63 FOR USE ON THE
CDC1604 WITH CHANGES TO PERMIT THE INCLUSION OF FIXED SOURCE TERMS
FROM TDC - TERMS REPRESENTING THE EFFECTIVE NET LOSS PER UNIT
VOLUME DUE TO AXIAL LEAKAGE. 1IN THIS MANNER, A THREE-DIMENSIONAL
FLUX SYNTHESIS CODE IS ACHIEVED.

169 TOP . TDP IS A TWO-DIMENSIONAL
LINEAR PERTURRATICN THEORY CCCE WHICH CALCULATES REACTIVITY
COEFFICIENTS, PROMPT NEUTRON LIFETIMES, AND EFFECTIVE
DELAYED FRACTICNS USING FLUXES FRCM TDC CYL INDRICAL (R=2) OR
RECTANGULAR (X=Y) GEOMETRY.
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209 DTFs4 THE LINEAR, TIME-INDEPENDENT,
BCLTZMANN EQUATICN FOR PARTICLE TRANSPORT IS SCLVED FOR THE ENERGY
SPACEy AND ANGULAR DEPENCENCE OF THE PARTICLE OISTRIBUTION IN CNE-
DIMENSICNAL SLABS, CYLINDERSy AND SPHERES. [INDEPENDENT SOURCE
OR EIGENVALUE (MULTIPLICATION, TIME-ABSORPTION, ELEMENT
CONCENTRATION, ZCNE THICKNESS OR SYSTEM DIMENSICN) PROBLEMS ARE
SCLVED SUBJECT TO VACUUM, REFLECTIVE, OR PERIOCIC BOUNCARY
CONDITIONS. A COMPLETE ENERGY-TRANSFER SCATTERING MATRIX IS
ALLCWED FOR EACH LEGENCRE COMPCNENT OF THE SCATTERING CROSS SEC-
TICN MATRICES.

211 MGDSN, MANY GROUP DSN MGDSN IS A MOOIFICATICN
OF CSNy THE ONE-DIMENSIONAL THEORY CODE DESIGNED TO ACCOMMODATE
1CO GRCLP [SOTROPIC MATERIAL CRCSS SECTION CATA TAPES PREPARED BY
CSP1 AND CSP2A.

212 VARI-QUIR THE TIME-DEPENDENT, MULTI-
GROLP, TWO-DIMENSICNAL NEUTRCON DIFFUSION EQUATIONS ARE SCLVED IN
X-Y CR R=Z GECMETRY.

220 GASP2 SCLVES FOR THE ONE-DIMENSICNAL
DISTRIBUTION OF FISSILE ANC FERTILE MATERIALS IN A NUCLEAR REACTOR
WHICKH WILL YIELD ANY DESIRED PCWER DISTRIBUTION AND APPROXIMATELY
RETAIN THIS DESIREC POWER DISTRIBUTICN DURING THE BURN=UP HISTCRY
OF THE REACTOR CORE. A POISCN ANO POISON DISTRIBUTICN SEARCH FOR
A CESIRED MULTIPLICATICN AND MINIMUM POWER DISTRIBUTION
PERTLRBATION CAN ALSO BE PERFCRMED. '

222 GAMBLE4/GAMBLES THE HOMOGENEOUS TWO-DIMENS ION-
AL MULTIGROUP CIFFUSION THEORY EQUATIONS WITH ARBITRARY GROUP-TO-
GRCUP SCATTERING AND ARBITRARY FISSICN TRANSFER ARE SOLVED FOR
HETEROGENEQUS ASSEMBLIES IN X-Y AND R-Z GEOMETRY. HCMOGENEOUS
LOGARITHMIC BCUNCARY CONCITICNS ARE USED AT THE CUTER SURFACE CF
THE ASSEMBLY AND AT THE SURFACE OF NCN-DIFFUSION REGIONS. THE
RESULTS INCLUDE THE GRCUP AND PCINT DEPENDENT NEUTRON FLUXES, THE
POWER DISTRIBUTION, THE NEUTRCN MULTIPLICATICN FACTCR (K-EFFEC-
TIVE)y AND A CETAILED NEUTRON BALANCE.

225 TEMCO TEMCO CCMPUTES REACTOR
TEMPERATURE CCEFFICIENTS.
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HFN SOLVES THE HOMOGENEOUS OR

241 HFN
\ E-CIMENSIONAL MULTIGROUP DIFFUSION EQUATION FOR IT
LOMEST ETGENVALU G DIRECT AND/OR ADJOINT

OWEST EIGENVALUE AND THE CORRESPCNDIN

EIGENVECTORS. INHCMOGENEOUS BOUNCARY CONDITIONS AND A FLEXIBLE
SCATTER-TRANSFER MATRIX STRUCTURE ARE INCLUDED. OPTIONAL CAL-
CULATICNS INCLUDE CRITICALITY SEARCHES, DETECTCR ACTIVATION
TRAVERSES, ANC INTEGRALS FCOR PERTURBATION THEORY ANALYSIS.

262 MACH1 MACH1 PERFORMS ONE-DIMENSION-
AL MULTIGROUP DIFFUSION SOLUTICNS AND ASSOCIATED CALCULATIONS,
INCLUDING CRITICALITY SEARCHES, PERTURBATICN, REACTICN SUMMARY,
BETA EFFECTIVE, GRCUP COLLAPSING, AND POINTWISE REACTION RATES AND
RATICS. SEVERAL CARD DUMPS CF CCMPUTED DATA ARE AVAILABLE ON

OPTICN.

264 VARI-QUIR3 THE STEACY-STATE, MULTIGROUP,
TWC-CIMENSIONAL NEUTRON DIFFUSICN EQUATIONS ARE SOLVED IN X-Y,
R-Z, ANC R-THETA GEOMETRY.

270 CAESAR4/LIBLST CAESAR4 SOLVES THE ONE-
DIVMENSIONAL, MULTIGROUP DIFFUSION EQUATIONS IN ANY OF THREE GECME-
TRIES AND PROVIDES A WIDE CHOICE CF BOUNDARY CONDITIONS, CRITI-
CALITY SEARCHES, ECITS AND OTHER AUXILIARY COMPUTATIONS.

287 BISYN BISYN SOLVES THE TWO-DIMEN-
SICNAL MULTIGRCQUP NEUTRCON DIFFUSICN EQUATIONS IN X-Y OR R-Z GEOME-
TRY LSING A NCNITERATIVE SYNTHESIS METHOD. THIS APPROACH IS DE-
SIGNED TO GREATLY REDUCE THE COMPUTER COST OF RUNNING TWC-DIMEN-
SIONAL MULTIGRCUP PROBLEMS AT THE RISK OF SOME LCSS IN ACCURACY
OF THE DETAILEC FLUX DISTRIBUTICN.

288 SNARG-1D THE PROGRAM IS CESIGNED TO
SOLVE THE ONE-CIMENSIONAL NEUTRCN TRANSPORT EQUATIONS. SNARG-1D
IS WRITTEN FOR THE SOLUTICN OF CNE-DIMENSIONAL PRCBLEMS USING THE
ORCER N = 2, 4, 64 8y 12, 164 OR 32, AND APPLICABLE TO PLANE,
CYLINDRICAL AND SPHERICAL GECMETRIES. THE REAL OR ADJOINT SOLU-
TICN MAY BE CALCULATED AND HOMOGENEOUS OR INHOMOGENECUS PROBLEMS
MAY BE SOLVED. FCUR CRITICALITY SEARCH OPTICNS ARE PROVIDED FCR
WHICH A FIXED KEFF OR ALPHA, INVERSE PERIOD, VALUE MAY BE SPECI-
FIED RATHER THAN THE CRITICALITY VALUE, KEFF = l. EITHER OF TWO
INKCMOGENEOUS SCLUTIONS MAY BE OBTAINED (SHELL OR DISTRIBUTED
SOURCE CALCULATICNS). LINEAR ANISOTROPIC COMPONENTS OF BOTH THE
SHELL SCURCE AND THE SCATTERING CROSS SECTIONS MAY BE INCLUDED.
FISSICN SPECTRUM MATRICES ARE ALLCWED AS BOTH MATERIAL-DEPENDENT
ANC INCIDENT NEUTRCN ENERGY-DEPENDENT FUNCTIONS.



Ce

799

STATIC DESIGN STUDIES 2/71

304 PERT4 PERT4 COMPUTES REACTIVITY
COEFFICIENY TRAVERSES IN X-Y, R-Z, OR R-THETA GEOMETRY USING THE
FIRST-ORDER PERTURBATICN EQUATICNS IN THE DIFFUSION APPROXIMATION.
FLUX ANC ADJOINT INPUT CAN BE TAKEN DIRECTLY FROM 2-C CALCULATIONS
OR SYNTHESIZED FROM RADIAL AND AXIAL 1-D CALCULATIONS. THE CODE
CAN ALSC BE USED TC COMPUTE ACTIVITY TRAVERSES FOR ANY CROSS SEC-
TICN OF ANY MATERIAL, THE NEUTRCN GENERATION TIME, AND THE EFFEC-
TIVE DELAYED NEUTRCN FRACTION.

312 TOSN THE LINEAR, TIME-INDEPENDENT,
BOLTZMANN EQUATICN IS SOLVED FOR THE ENERGY, SPACE, AND ANGULAR
DEPENDENCE OF THE NEUTRON DISTRIBUTION IN ONE-DIMENSIONAL SLABS,
CYLINDERS OR SPHERES OR IN TWO-DIMENSIONAL X-Y OR R-Z GEOMETRY,
FIXED SOURCE OR MULTIPLICATICN FACTOR (ADJOINT OR FLUX) PROBLEMS
ARE SOLVEC SUBJECT TO VACUUM, PLANE REFLECTIVE, ISOTROPIC REFLEC-
TIVE OR 180 DEGREE ROTATICNALLY SYMMETRIC BOUNDARY CONDITIONS. A
COMPLETE ENERGY TRANSFER SCATTERING MATRIX IS ALLCWEC FOR EACH
LEGENDRE COMPCNENT OF SCATTERING CROSS SECTION MATRICES THROUGH
Pl.

319 GASPT7 GASPT CALCULATES THE ONE-DI-
MENSIONAL DISTRIBUTION OF FISSILE AND FERTILE MATERIALS IN A
NUCLEAR REACTCR WHICH WILL YIELD ANY DESIRED POWER DISTRIBUTION
DURING THE BURNUP HISTORY OF THKE REACTOR CORE. A POISON AND POI-
SON DISTRIBUTICN SEARCH FOR A DESIRED MULTIPLICATICN AND MINIMUM
POWER DISTRIBUTION PERTURBATION CAN ALSO BE PERFORMED.

320 TEMCO7 TEMCC7 COMPUTES REACTOR TEM-
PERATURE COEFFICIENTS.

342 M0O648 M0648 SOLVES THE ONE-DIMEN-
SIONAL SLAB TRANSPORT PROBLEM WITH SLOWING DOWN FOR AN ARBITRARY
SPATIAL EXTERNAL SCURCE AND ARBITRARY SCATTERING.

358 TWOTRAN TWOTRAN SOLVES TWO-DIMENSICNAL
PARTICLE TRANSPCORT PROBLEMS. SEPARATE VERSIONS ARE AVAILABLE IN
X=-Y AND R-Z GECMETRIES AS WELL AS A GENERAL GECMETRY VERSION IN
X-Y, R=Z, AND R-THETA GECMETRIES. BOTH DIRECT AND ADJOINT, HOMO-
GENEOLS (KEFF CR PARAMETRIC EICENVALUE SEARCHES) OR INHCMOGENEOUS
TIME-INDEPENDENT PROBLEMS ARE SOLVED SUBJECT TO VACUUM, REFLEC-
TIVE, OR INPUT SPECIFICATICN OF BOUNCARY FLUX CONDITIONS. BOTH
ANISCTROPIC INHOMOGENEOUS PROBLEMS AND GENERAL ANISOTROPIC SCAT-
TERING PROBLEMS ARE TREATED.
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380 GATT GATT IS A THREE-DIMENSIONAL
FEW-GROUP NEUTRCN CIFFUSION THECRY PROGRAM FOR CALCULATING THE
DETAILED SPATIAL FLUX AND POWER DISTRIBUTION FOR REACTORS WITH
HEXAGCNAL CORE CONFIGURATION. THE PROGRAM USES A UNIFORM TRI-
ANGULAR MESH IN THE HORIZCNTAL MESH PLANES AND ASSUMES A RELA-
TIVELY SIMPLE REGICN STRUCTURE IN THE AXIAL DIRECTION. IT WAS
DESIGNED TO REPRESENT THE SPECIAL PATCH-TYPE CORE STRUCTURE OF THE
HTGR REACTOR AS CLCSELY AS POSSIBLE.

398" "BE21 BE21 SOLVES THE FEW-GROUP DIS-
CRETE ORDINATES EQUATIONS IN SLAB GECMETRY, EITHER HOMOGENEOUS OR
INHCMOGENECUS PROBLEMS CAN BE SOLVED.

401 GAMTRI THE HOMOGENEOUS TWO-DIMEN-
SICNAL MULTIGROUP DIFFUSION THEORY EQUATIONS WITH ARBITRARY GROUP-
TO-GROUP SCATTERING AND ARBITRARY FISSICN TRANSFER ARE SOLVED FOR
HETEROGENEOUS ASSEMBLIES IN (UNIFCRM MESH) TRIANGULAR GECMETRY.
HOMCGENEQOUS LCGARITHMIC BOUNCARY CONDITIONS ARE USED AT THE OUTER
SURFACE OF NON-DIFFUSICN REGICNS. TKE RESULTS INCLUCE THE GROUP
AND POINT-DEPENDENT NEUTRON FLUXES, THE POWER DISTRIBUTION, THE
NEUTRCN MULTIPLICATION FACTOR, AND A DETAILED NEUTRCN BALANCE.

43C GAZE2 GAZE2 IS A ONE-DIMENSIONAL,
MULTIGROUP, NEUTRCN DIFFUSION THECRY PROGRAM. IT INCLUDES ALL
FCUR OF THE STANCARC ONE-DIMENSICNAL GEOMETRIES - SLAB, SPHERE,
RADIAL CYLINDER, AND AXIAL CYLINCER, THE LAST OF WHICH IS IDENTI-
CAL TO SLAB GECMETRY EXCEPT WHEN THE 2Z00M ALBEDO-TYPE TRANSVERSE
BCUNCARY CONDITION IS USEC.
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55 AIMFIRE THIS PROGRAM WAS DESIGNED TO
CCMPARE THE CCSTS CF VARIOUS FUEL CYCLES. THE PROGRAM CCNTAINS
A LIBRARY OF FAST AND THERMAL MICROSCOPIC CROSS SECTICNS, DECAY
CONSTANTS, ANC FISSION YIELDS FOR 50 ISOTOPES. THE PRESENT
VERSION IS USEC TC INVESTIGATE THE ECONOMICS OF URANIUM FUEL SYS-
TEMS.

BB ISE2ELE SIZZLE SOLVES THE CNE-DIMEN-
SICNALy OR MULTIGROUP BURNUP PRCBLEM IN THE CIFFUSION THEORY
APPRCXIMATION FCR FAST INTERMEDIATE REACTORS. AFTER THE INITIAL
CALCULATICN AT T=0, AVERAGE CRCSS SECTIONS ARE COMPUTED FOR FUR-
THER CALCULATICNS LSING CNE TO SIX ENERGY GROUPS. CRITICALITY
MAY BE MAINTAINEC BY USE OF A CONCENTRATION SEARCH. THE CONCEN-
TRATICN OF THE VARICUS ISOTOPES IS PERMITTED TO VARY ONLY FROM
REGICN-TO-REGICN. CHAINS INCLUCEC ARE TH232, U238, AND A FIS~-
SICN PRODUCT POISCN CHAIN.

69 CUO DIMENSICNAL BURNOUT (DCB) THE FIVE-GROUP, TWO-DIMENS ION-
AL, NEUTRON DIFFULSION EQUATIONS IN CYLINORICAL GECMETRY ARE SOLVED
WITH BURNOUT COPTICNS AND CCNTRCL ROD SEARCH CPTIONS.

117 FEVER FEVER PERFORMS ONE-DIMENSICNAL
FEW-CROUP DEPLETICN CALCULATIONS. OPTIONS ARE AVAILABLE TO ADJUST
CCANTRCL POISONS IN VARICUS REGICNS OF THE REACTOR, SELF-SHIELDING
OF LUMPED POISCNS, AND TO CALCULATE HOT MAXINMUM AND COLD SHUT-COWN
MULTIPLICATION.

134 NUCY THE CALCULATION CF NUCLIDE
CONCENTRATIONS AT A POINT IN A REACTOR AT SUCCESSIVE TIME INTER-
VALSy WITH EXPCSURE TO A TwWO-GRCUP NEUTRCN FLUX. INFINITE SYSTEM
CRITICALITY IS CALCULATED.
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NUCLEAR FUEL CYCLE COSTS IN
IN MILLS PER KILOWATT-HCUR (MILLS/
KWHR) ARE COMPUTEC AND TABULATED FOR EACH REGION OF A MULTIREGION
REACTOR CORE, CN THE BASIS OF AEC-LEASED NUCLEAR FUEL MATERIAL AND
OF PRIVATELY-OWNEC NUCLEAR FUEL MATERIAL. FUEL CYCLE COSTS ARE
COMPUTED SEPARATELY FOR EACH REGICN OR ZONE, FOR CORE DESIGNS OF
ANY CONFIGURATION CR COMBINATION OF MATERIAL DEPLETICN OR ENRICHED
URANIUM FUEL OR OTHER SPECIAL NUCLEAR MATERIAL. PRINTED OUTPUT OF
THE PROGRAM INCLUCES (A) DETAILED FUEL CYCLE COSTS FOR EACH ZONE
IN TABULAR FORM, FOR AEC-LEASED AND PRIVATELY-CWNED NUCLEAR FUEL
MATERIAL, RESPECTIVELY, (B) A SUMMARY TABULATICN OF NUCLEAR FUEL
COSTS FOR ALL REGICNS OF THE CCMPLETE CORE, INCLUDING FIXED
CHARGES ON WORKING CAPITAL REQUIRED FOR CORE FABRICATION AND FOR
NUCLEAR FUEL MATERIAL, (C) A SUMMARY TABULATION OF CERTAIN
CCOMPUTED PERFORMANCE AND ECONOMIC CATA, VIZ., AVERAGE RESIDENCE
TIME, ANNUAL FLEL THROUGHPUT, UNIT ELECTRICAL ENERGY YIELD, ANNUAL
POWER GENERATICN, AND CORE FABRICATION COSTS, AND (D) A TABULATION
OF ALL INPUT DATA FOR ALL REGICNS. THE PRINTING OF DATA DESCRIBED
IN (A) AND (D) ABOVE IS OPTICNAL WITH PROGRAM USE.

146 NPRFCCP
DCLLARS PER YEAR ($/YR), AND

179:: 1.SBTOPES THIS PROGRAM CAN BE USED TO
CALCULATE FOR ANY NEUTRON FLUX THE OPTIMUM TIME OF IRRADIATION
FOR MAXIMUM YIELD, THE SPECIFIC ACTIVITY OF THE PRODUCT ISOTOPE
IN CLRIES PER GRAM OF TARGET MATERIAL, ANC THE COMBINED SPECIFIC
ACTIVITY OF THE TARGET AND PRODUCT ISOTOPES. THE PRODUCT ISOTOPE
MAY EE PROCUCED BY ANY SIMPLE REACTICN SUCH AS (N,GAMMA), (N,P),
(Ny2N), ETC.y OR IT MAY BE PROCUCED BY DECAY OF A PARENT ISOTOPE.

18C ISOCRUNCFH ISOCRUNCH CAN BE USED TO
COMPUTE THE AMCUNT OF EACH ISCTOPE IN A REACTION AND DECAY CHAIN
FOR ANY SPECIFIED NEUTRON FLUX AND TIME, TO SUM THE CONTRIBUTICNS
OF VARIOUS CHAINS TO YHE SAME ISOTOPE, TC GRAPH ON AN ASSOCIATED
ELECTROPLOTTER CR CALCOMP THE YIELD OF AN ISOTOPE VS. TIME FOR A
GIVEN FLUX, ANC TC FIND THE OPTIMUM TIME FOR MAXIMUM YIELD OF
AN ISOTOPE IN A CHAIN. THE PRCGRAM COES NOT TAKE INTO ACCOUNT
THE SELF-SHIELCING OF A TARGET IN A REACTOR OR THE DEPENDENCE
OF REACTICN CRCSS SECTIONS CN NEUTRON ENERGY WHICH CAN BE HANDLED
BY ACJUSTING THE INPUT DATA.

221 RELOAD FEVER A FEW-GROUP, 1-0 DEPLETION
CALCULATICN WHICH ALLOWS FUEL IN VARIOUS STAGES OF IRRADIATION TO
BE HCMOGENIZED INTO THE SAME REGICN FOR PURPOSES OF THE DIFFUSION
CALCULATICN BUT FCLLOWS THE DEPLETION OF EACH OF THE SUB-REGIONS
SEPARATELY. THE CALCULATICN MAY BE INTERRUPTED PERIODICALLY FCR
REFUELING ONE CR MCRE REGIONS. RECYCLING IS OPTIONAL AND THERE IS
NO LIMIT TO THE NUMBER OF REFUELINGS WHICH MAY BE PERFORMED. A
CCNTROL POISON SEARCH IS AVAILABLE AND CONCENTRATION DEPENDENT
SELF-SHIELDING FACTORS MAY BE APPLIED TO ONE LUMPED POISCN.
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223 REVISEC GAD THIS INFINITE-MEDIUM DEPLETION
PRCGRAM PERFORMS FUEL CYCLE CALCULATICNS ON REACTORS EMPLOYING
PARTIAL REFUEL ING. THE BURN-UP OF UP TO 12 CISCRETE FUEL
CCMFCSITICNS (REGICNS OR STAGES CF IRRADIATICN) MAY BE FOLLOWED
SIMULTANEOUSLY. THE BURN-UP CALCULATION MAY BE INTERRUPTED
PERICCICALLY TC REVMCVE THE CONTENTS ANC TO REFUEL CNE OR MORE
RECICNS, FUEL MAY BE PARTIALLY CR CCOMPLETELY RECYCLED.

224 WAMPUM THIS PROGRAM CALCULATES FUEL
CYCLE CCSTS ON A CETAILEC BASIS, USING RESULTS OF NUCLEAR
DEPLETICN CALCULATICONS AND CERTAIN SPECIFIED ECONOMICS
ASSUMPTICNS. THE PURPOSE IS TC PFOVIDE A MEASURE CF PERFORMANCE
FCR CCMPARING CR CPTIMIZING FUEL CYCLES AND ASSOCIATED REACTOR
CORE ANC FUEL ELEMENT CHARACTERISTICS.

226 0pUS THE CODE GENERATES A FLOW
NETWCRK EQUIVALENT TO A GAS-CCCLEC NUCLEAR POWER PLANT OF
SPECIFIED ELECTRICAL OUTPUT (IN THE RANGE OF 100 TO 1000 MwW)
ACCCRDING TO INPUT CATA ANC PRCGRAMMED RULES, PROCEEDS TO
EVALLATE THE PLANT PERFORMANCE AND PRICE OF THE TURBOGENERATOR
SET (ACCORDING TO GENERAL ELECTRIC PRICE DATA), AND PRINTS AS
A RESULT A COCED LIST OF ALL PLANT CCMPONENTS AND A CETAILED
PERFCRMANCE MAF,

227 STMGEN STMGEN WILL BE USED IN A PLANT
OPTIMIZATICN PROGRAM. THIS CODE DETERMINES THE AREA OF EACH
SECTICN OF A STEAM GENERATCR REQUIRED 'TO SATISFY THE DESIGN
CONDITICNS OF HEAT TRANSFER, PRESSURE DROP AND MAXIMUM TUBE
TEMPERATURE CCNSTRAINTS. THE CCST OF THE GENERATOR IS COMPUTED AS
A FUNMCTION OF THE TOTAL HEAT TRANSFER AREA, THE NON-PRODUCTIVE
TUBE LENGTH RECUIRED TO CCNNECT THE HFEADERS, PLUS THE CCST OF THE
HEACERS .

231 RAC2 THIS PROGRAM CALCULATES
THE FISSICN PRCDUCT ACTIVITY DISTRIBUTIONS IN A HIGH TEMPERATURE
GAS-COOLED REACTOR SYSTEM.

240 ASSAULT MULTIGROUP, TWC-DIMENSIONAL
REACTOR CEPLETICN. GIVEN NUCLIDE CONCENTRATIONS AND MICROSCOPIC
CRCSS SECTIONSy THE STEACY-STATE MULTIREGION, MULTIGROUP
DIFFLSICN EQUATICNS ARE SOLVEC IN CNE OR TWO OIMENSICNS OVER A
FINITE-DIFFERENCE SYSTEM OF MESH POINTS. THE CALCULATED NEUTRON
FLUXES ARE THEN USED TO CETERMINE NUCLIDE CONCENTRATICNS AFTER A
SPECIFIED PERICD OF EXPCSURE. TKESE CALCULATICNS ARE REPEATED
FOR A SPECIFIEC NUNBER OF TIME-STEPS.
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260 GARGCYLE GARGOYLE IS AN INFINITE MEDIUM
DEPLETICN CODE FOR FUEL CYCLE CALCULATICNS ON REACTORS EMPLOYING
PARTIAL REFUELING. THE BURNUP CF UP TO 12 DISCRETE FUEL COMPOSI-
TICNS (REGIONS OR STAGES OF IRRADIATION) MAY BE FOLLOWED SIMULTA-
NECLSLY. THE BURNUP CALCULATICN MAY BE INTERRUPTED PERIODICALLY
TO REMOVE THE CCNTENTS OF AND TO REFUEL CNE CR MCRE REGICNS. FUEL
MAY BE COMPLETELY CR PARTIALLY RECYCLED. A CONTROL POISCN SEARCH
MAY BE PERFORMED AT EACH TIME-STEP., FEED FUEL SEARCHES ARE PER-
MITTEC AT THE END OF EACH BURNUP CYCLE BEFORE REFUELING. CONCEN-
TRATICN DEPENCENT SELF-SHIELDING FACTORS MAY BE APPLIED TO ANY
NUCLIDE EXCEPT MODERATORS. THE NUCLIDE SCHEME EMPLOYED, ALTHOUGH
NCT CCMPLETELY GENERAL, IS FLEXIBLE.

269 DTF-BURN CTF-BURN IS A CNE-DIMENSIONAL,
MULTIGROUP BURNUP CODE BASED ON TRANSPORT THEORY. A DIFFERENT
TYPE OF EIGENVALUE CALCULATICN (MULTIPLICATION, PERIOD, NUCLIDE
CONCENTRATION, ZONE THICKNESS, OR SYSTEM DIMENSION) CAN BE PER~-
FORMED AT THE BEGINNING OF EACH OF A SPECIFIED SET OF TIME-STEPS.
THIS FEATURE PERMITS THE SIMULATICN, IN A SINGLE PROBLEM RUN, CF A
SYSTEM IN WHICH VARIOUS CCNTROL METHODS ARE USED AS A FUNCTION OF
TIME. THE CONCENTRATICN CF THE VARICUS NUCLIDES IS PERMITTED TO
VARY FRCM REGICN-TC-REGICN OR PCINT-BY-POINT. NUCLIDES CONSIDERED
ARE U235, U236, U238, NP239, PU239, PU240, PU241, PU242, AND FP,

A PSEUDC FISSICN PRODUCT PAIR.

2715 PDQ7 PDQ7 SOLVES FEW-GROUP NEUTRON
DIFFUSICN-DEPLETICN PROBLEMS IN CNE, TWO, AND THREE DIMENSIONS.
ADJCINT SOLUTICNS ARE ALSO AVAILABLE AND TWO OVERLAPPING THERMAL
GRCUPS MAY BE LSED IN ONE AND TwWO-DIMENSICNAL PRCELEMS. EITHER
POINTWISE OR REGICNWISE DEPLETICN MAY BE PERFORMED USING THE HAR-
MCNY DEPLETICN SYSTEM. THE CGECMETRY MAY BE RECTANGULAR, CYLINCRI-
CAL, OR SPHERICAL IN ONE DIMENSICN, RECTANGULAR, CYLINDRICAL, OR
HEXACCNAL IN ThO DIMENSICNS, AND RECTANGULAR OR HEXAGONAL IN THREE
DIMENSIONS. ALL GEOMETRIES PRCVIDE FOR VARIABLE MESH SPACING IN
ALL CIMENSIONS. ZERO FLUX, ZERC CURRENT, ANC ROTATICNAL SYMME TRY
BOUNCARY CONDITIONS ARE AVAILABLE, AND BOUNDARY VALUE PROBLEMS MAY
BE SCLVED BY SPECIFYING THE FLUX VALUES ON ONE OR MORE BCUNCARIES.
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301 FREVAPG THE FREVAP TYPE OF CODE FOR
ESTIMATING THE RELEASE CF LCNGER-LIVED MFETALLIC FISSION PRODUCTS
FRCM HTGR FUEL ELEMENTS HAS BEEN DEVELOPED TO TAKE INTO ACCCUNT
THE COMBINED EFFECTS OF THE RETENTION OF METALLIC FISSION PRODUCTS
BY FUEL PARTICLES AND THE RATHER STRCNG ABSORPTION OF THESE FIS~-
SICN PRCDUCTS BY THE GRAPHITE OF THE FUEL ELEMENTS. RELEASE CALCU
LATICNS ARE MADE CN THE BASIS THAT THE LOSS OF FISSICN PRODUCT NU-
CLIDES SUCH AS OF STRONTIUM, CESIUM, AND BARIUM IS DETERMINED BY
THEIR EVAPORATION FROM THE GRAPHITE SURFACES AND THEIR TRANSPIRA-
TICN INCUCED BY THE FLOWING HELIUM COOLANT. THE CODE IS DEVISED
SO THAT CHANGES OF FISSION RATE (FUEL ELEMENT POWER), FUEL TEM-
PERATUREy, AND GRAPHITE TEMPERATURE MAY BF INCORPORATED INTO THE
CALCULATICN. TEMPERATURE IS QUITE IMPORTANT IN ODETERMINING
RELEASE BECAUSE, IN GENERAL, BCTH RELEASE FROM FUEL PARTICLES AND
LOSS BY EVAPORATION (TRANSPIRATICN) VARY EXPCNENTIALLY WITH THE
RECIPROCAL OF THE ABSOLUTE TEMPERATURE.

302 GAFFE A ZERC-DIMENSICNAL CALCULATION
OF FEED FUEL RECUIREMENTS IS PERFORMED TO PRODUCE A SPECIFIED END
OF CYCLE MULTIPLICATION FACTCR FOR THE EQUILIBRIUM FUEL CYCLE,
GIVEN FEED COMPOSITION, LENGTH OF CYCLE AND REACTOR POWER. IT IS
ALTERNATELY PCSSIBLE TO CCMPUTE CYCLE LENGTH OR FEED ENRICHMENT.
THE CODE IS A SURVEY TOOL WHICH ASSUMES PERIODIC REFUELING AND
PERMITS CCMPLETE OR PARTIAL RECYCLING OF MATERIALS. THE SEGRE~-
GATEC FUEL CONCEPT CAN BE HANDLED WITHIN THE FRAMEWORK OF THE CAL-
CULATICN.

.

313 CINDER(MO102) CINDER IS A FOUR-GROUP, ONE-
POINT DEPLETICN ANC FISSICN PRODUCT PROGRAM BASED ON THE EVALUA-
TICN OF A GENERAL ANALYTICAL SCLUTION OF NUCLIDES COUPLED IN ANY
LINEAR SEQUENCE OF RADICACTIVE CECAYS AND NEUTRON ABSORPTICNS IN A
SPECIFIED NEUTRCN FLUX SPECTRUM. THE DESIRED DEPLETION AND FIS-
SICN PRODUCT CHAINS AND ALL PHYSICAL DATA ARE SPECIFIED BY THE
PROBLEM ORIGINATOR., THE PROGRAM CCMPUTES INDIVIDUAL NUCLIDE NUM-
BER CENSITIES, ACTIVITIES, NINE ENERGY-GROUP DISINTEGRATICN RATES,
AND NMACRCSCOPIC ANC BARNS/FISSICN POISONS AT EACH TIME-STEP AS
WELL AS SELECTED SUMMARIES OF THESE CATA.

314 NAP NAP CALCULATES THE SPECTRUM
AND SPATIAL DISTRIBUTICN IN CNE DIMENSION OF ACTIVATION GAMMA RAYS
FOLLCWING NEUTRON IRRACIATION.
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318 FEVERY FEVER7 PERFORMS A MULTIGROUP,
1-DIMENSIONAL DEPLETION CALCULATICN WHICH ALLOWS FUEL IN VARIOUS
STAGES OF IRRACIATION TO BE HOMCCENIZED INTO THE SAME REGION FCR
PURPCSES OF THE DIFFUSICN CALCULATION BUT FOLLOWS THE DEPLETION
OF EACH OF THE SUBREGICNS SEPARATELY. THE CALCULATICN MAY BE
INTERRUPTED PERIOCICALLY FOR REFUELING ONE OR MORE REGICNS.
RECYCLING IS CPTIONAL ANC THERE IS NC LIMIT TO THE NUMBER OF
REFUEL INGS WHICH MAY BE PERFORMED. A CONTROL POISON SEARCH IS
AVATLABLE AND CCNCENTRATICN CEPENCENT SELF-SHIELDING FACTORS MAY
BE APPLIED TO A NUMBER OF LUMPED POISONS.

322 [ISOSEARCH THE PROGRAM WAS DEVELOPED TO
CALCULATE THE UNKNCWN REACTICN CRCSS SECTION, FLUX VALUE, OR
PRODUCT ACTIVITY IN AN ISOTOPE-PRODUCTION SCHEME CONSISTING OF TWO
OR THREE NUCLICES.

88208 2D0B IS A FLEXIBLE, TWO-DIMEN-
SICNAL (X-Y, R-Z, R-THETA, HEX GECMETRY) DIFFUSION CODE FOR USE
IN FAST REACTOR ANALYSES. THE CODE CAN BE USED TO -

(A) COMPUTE FUEL BURNUP USING A FLEXIBLE MATERIAL SHUFFLING
SCHEME

(B) PERFORM CRITICALITY SEARCFES ON TIME ABSORPTION (ALPHA),
MATERIAL CCNCENTRATIONS, AND REGICN DIMENSIONS USING A
REGULAR OR ADJCINT MCDEL. CRITICALITY SEARCHES CAN BE
PERFORMED DURING BURNUP TO CCMPENSATE FOR FUEL DEPLETION,

(C) COMPUTE FLUX DISTRIBUTICNS FOR AN ARBITRARY EXTRANEOUS
SOURCE.

336 PDRS THE FEW-GROUP TwWO-DIMENSIONAL
NEUTRON DIFFUSICON EQUATICNS ARE SOLVED. UP TO FIVE GROUPS MAY BE
USEC WITH SCATTERING ALLOWED BETWEEN ACJACENT GROUPS. IN ADDI-
TICN, DEPLETICN PROBLEMS MAY BE SOLVED WITH PDQ5.

339 GAUGE THE TwO-DIMENSIONAL FEW-GRCUP
NEUTRON DIFFUSICN THEORY EQUATICONS FOR A UNIFORM TRIANGULAR MESH
ARE SOLVED TO OBTAIN THE MULTIPLICATION FACTOR ANC THE SPATIAL
FLUX AND POWER DISTRIBUTICN OF REACTCRS WITH HEXAGONAL CORE CONFI-
GURATION, COMPLETE REACTOR LIFE HISTORIES WITH PARTIAL REFUEL-
LING AT A NUMBER OF RELOAD TIME PCINTS CAN BE CALCULATED. AT EACH
DISCRETE TIME POINT A CCNTRCL ROD SEARCH MAY BE PERFORMED TO MAIN-
TAIN CRITICALITY AT ALL TIMES. THE DEPLETION SCHEME OF ALL BURN-
ABLE NUCLIDES IS SPECIFIEC BY THE USER AT EXECUTION TIME. THREE
MODES OF OPERATICN ARE PCSSIBLE - (1) STRAIGHT BURNUP CALCULATION,
(2) CCNTROL RCC CRITICALITY SEARCH, ALLOWING THE ADJUSTMENT OF A
NUMBER OF CONTROL ROD BANKS ACCORDING TO A PRESCRIBEC ROD SEQUENC-
INC SCHEME, AND (3) A SERIES OF STATIC CALCULATIONS WITH INSERTION
OF RCDS INTO FIXED PRESCRIBED PCSITICNS.
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340 PCWERCO POWERCO CALCULATES THE COST OF
ELECTRICITY PRODUCED BY NUCLEAR PCWER STATICNS, ASSUMING ALL CASH
EXPENSES SUCH AS INVESTMENT AND FUEL COSTS, OPERATING EXPENSES,
AND TAXES ARE KNOWN. THE POWER COST IS HELD CONSTANT THROUGHOUT
THE PPOJECT LIFE.

354 CINCAS CINCAS IS A NUCLEAR FUEL CYCLE
COST CODE WHICH MAY BE USED FOR EITHER ENGINEERING ECONCMY PREDIC-
TICNS OF FUEL CYCLE COSTS OR FCR ACCOUNTING FORECASTING OF SUCH
COSTS. FEATURES OF CINCAS INCLUDE -

(1) MONTHLY CALCULATICN CF DCLLAR COSTS AND MASS INVENTORY ON
A BATCF ANC CASE BASIS FOR EACH MONTH OF A PERIOD WHICH IS
USUALLY DEFINED AS (BUT NOT RESTRICTED TO) BEGINNING WITH
THE DELIVERY OF FUEL TC THE REACTOR SITE AND ENDING WITH
THE WITHDRAWAL CF FUEL FRCM THE REACTOR.

(2) A GENERAL FORMULA FOR THE UNIT PRICE OF ENRICHED URANIUM
WHICH ALLOWS FOR VARIABLE FEED AND TAILS ENRICHMENTS,
COSTS OF FEEDy CHEMICAL CCNVERSICN, SEPARATIVE WORK, AND
LCSSES IN CONVERSION AND FABRICATION.

367 [ISOGEN ISOGEN CALCULATES RADIOISOTOPE
GENERATICN AND CECAY, USING TWO-GROUP NEUTRCN CROSS SECTIONS.

272 RAPFU RAPFU CALCULATES EQUILIBRIUM
FUEL CYCLE ISOTOPICS IN FAST BREEDER REACTORS. THE RECYCLED PLU-
TONIUM IS PERMITTED TO HAVE CIFFERENT ,ISOTOPIC COMPOSITICONS IN
TWC CIFFERENT CORE ZONESy AND SEVERAL RECYCLE SCHEMES ARE AVAIL-
ABLE AS OPTIONS. CUTPUT CATA INCLUDES THE INITIAL, AVERAGE, AND
DISCHARGEC FUEL ISCTOPIC CCNCENTRATICNS FOR EACH REGION OF THE
CORE ZGNES AND THE BLANKETS, BREEDING RATIO, DOUBLING TIME, AND
(OPTICNALLY) FUEL COSTS CALCULATED USING SIMPLIFIED RELATICNSHIPS.

41€ CHAINS CHAINS COMPUTES THE ATOM DEN-
SITY CF MEMBERS OF A SINGLE RADIOACTIVE DECAY CHAIN. THE LINE-
ARITY OF THE BATEMAN EQUATIONS ALLOWS TRACING OF INTERCCNNECTING
CHAINS BY MANUALLY ACCUMULATING RESULTS FROM SEPARATE CALCULATIONS
OF SINGLE CHAINS. RE-ENTRANT LOCPS CAN BE TREATED AS EXTENSIONS
OF A SINGLE CHAIN. LOSSES FRCM THE CHAIN ARE ALSC TALLIED.

423 DOS DCS COMPUTES THE LOCAL NEU-
TRCN FLUX PER REFERENCE REACTOR POWER LEVEL WHICH WILL PRODUCE THE
MEASURED ACTIVITY OF A DOSIMETER., ALTERNATIVELY, IF THE FLUX
VALUE IS SUPPLIED, THE CCRRESPONDING DOSIMETER ACTIVITY WILL BE
CALCULATED.
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427 FARED FARED CONTAINS AN INTERNAL
CROSS SECTION AVERAGING ROUTINE WHICH IS RESPONSIBLE FOR PREPARING
BRCAC GROUP CRCSS SECTION SETS FOR VARIOUS MATERIAL REGICNS OF THE
REACTOR., THE CROSS SECTION AVERAGING IS PERFORMED IN PROGRAM
REGA, WHICH CCMPUTES A Bl FLUX AND CURRENT IN UP TO 20 REACTOR
BLCCK COMPOSITIONS FOR USE AS WEIGHTING FUNCTIONS IN THE CROSS
SECTICN COLLAPSING CALCULATICN. A HCMOGENEOUS OR HETEROGENEOUS
RESCLVED AND UNRESOLVED RESONANCE TREATMENT IS PROVIDED TO COMPUTE
EFFECTIVE MICROGRCUP RESCNANCE CROSS SECTIONS FOR THE BLOCK MIX-
TURE OR UP TO 2 CELL TYPES PER BLOCK. REAL AND ADJOINT FLUX DIS-
TRIBUTIONS ARE CALCULATED FOR CNE-DIMENSIONAL SLAB, CYLINDRICAL,
OR SPHERICAL GEOMETRIES. THE REAL FLUXES ARE NORMALIZED TO YIELD
DESIRED TOTAL REACTOR PCWER., CRITICALITY SEARCHES MAY BE PER-
FORMED CN THE REACTOR DIMEANSICN, TRANSVERSE BUCKLING OR ZCNE CCM-
POSITICNS. ENRICHMENT SEARCHES MAY BE PERFORMED TO YIELD DESIRED
RATICS OF MAXIMUM (OR AVERAGE) PCWER DENSITIES IN SEVERAL ZONES.
ZONEWISE DEPLETICN IS CALCULATED EITHER FOR A GIVEN TIME PERIOD
OR UNTIL SPECIFIED CRITICALITY, BURNUP OR NUCLIDE CONCENTRATIONS
ARE SATISFIED. FLEXIBLE FUEL MANAGEMENT [S AVAILABLE PERMITTING
SPECIFIED MATERIAL UNITS TC BE MOVED INTO, OUT OF OR SHUFFLED
WITHIN THE REACTOR. A WIDE VARIETY OF EDITS MAY BE PERFORMED,
INCLUDING PERTURBATION AND KINETIC PARAMETERS CALCULATICNS.

438 BUG2 THE TWO-DIMENSIONAL MULTIGROUP
NEUTRCN DIFFUSICN THEORY EQUATICNS FOR X-Y OR R-Z GECMETRY ARE
SOLVED TO OBTAIN THE MULTIPLICATION FACTOR AND THE SPATIAL FLUX
AND POWER DISTRIBUTIONS. CCMPLETE REACTOR LIFE HISTORIES WITH
PARTIAL REFUELING AT A NUMBER OF RELOAD POINTS CAN BE CALCULATED.
THE CEPLETION SCHEME OF ALL BURNABLE NUCLIDES IS SPECIFIED BY THE
USER AT EXECUTICN TIME. A REGICNWIDE DEPLETION SCHEME IS USED.
CONCENTRATION CEPENCENT SELF-SHIELCING FACTORS MAY BE APPLIED TO
ANY NUCLIDE.

439 BUGTRI THE TWO-DIMENSIONAL MULTIGROUP
NEUTRON DIFFUSICN THEORY EQUATICNS FOR TRIANGULAR GECMETRY ARE
SOLVED TO OBTAIN THE MULTIPLICATICN FACTOR AND THE SPATIAL FLUX
ANC POWER DISTRIBUTIONS. COMPLETE REACTOR LIFE HISTORIES WITH
PARTIAL REFUELING AT A NUMBER CF RELCAD TIME POINTS CAN BE CALCU-
LATEC. THE DEPLETION SCHEME OF ALL BURNABLE NUCLIDES IS SPECIFIED
BY THE USER AT EXECUTICN TIME. A REGIONWISE DEPLETICN SCHEME IS
USED. CONCENTRATICN DEPENCENT SELF-SHIELDING FACTCRS MAY BE
APPLIED TO ANY NUCLIDE.

441 PWCOST PWCOST IS USED TO CALCULATE
NUCLEAR REACTOR FUEL CYCLE CCSTS." INPUT FOR ALL CCMPONENTS OF THE
FUEL CYCLE ARE TIME-DEPENDENT. WORKING CAPITAL CHARGE RATES MAY
BE SPECIFIED SEPARATELY FOR IN-CCORE AND OUT-0F-CORE TIME PERIODS.
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121 AIREK3 AIREK3 FINCS THE NUMERICAL
SOLUTICN TO THE SPACE INCEPENDENT REACTOR KINETICS EQUATIONS
BASEC CN THE METHCC DEVELCPED BY E. R. COHEN. [INPUT AND OUTPUT
ARE SIMPLIFIED ANC THE POWER, INVERSE PERIOD, FEEDBACKS, AND PRE-
CURSCRS ARE DISPLAYED GRAPHICALLY.

122 SNAPKINS5/SNAPKIN-5A SNAPKINS PROVIDES A ONE-RE~-
GICN TIME-DEPENDENT CALCULATICN OF PCWER, ENERGY, TEMPERATURE,
REACTIVITY, INVERSE PERICD, ANC HYDROGEN LOSS IN A SNAP REACTOR
AFTER A PERTURBATICN FRCM GIVEN INITIAL CONDITICNS. SNAPKIN-5A,
IN ACDITION, WEIGHTS POWER, KEAT CAPACITY, AND REACTIVITY IMPOR-
TANCE FOR TWENTY-FIVE OR FEWER REGICNS.

135 TRAFICORPCRATION, CCMPLEX TRA EXPERIMENTAL FREQUENCY RE-
SPCNSE CATA OBTAINED FRCM A LINEAR DYNAMIC SYSTEM IS PROCESSED TO
OBTAIN THE TRANSFER FUNCTICN AS A RATIO OF TWO FREQUENCY-DEPENDENT
POLYNCMIALS. THE TRANSFER FUNCTICN MAY HAVE NON-MINIMUM PHASE,

163 AIROS AIRCS SOLVES THE SPACE-INDE-
PENCENT REACTCR KINETICS EQUATICNS AND PROVIDES FOR THE DETERMIN-
ATICN OF REACTIVITY BY SOLVING IN ADDITION THE DISCRETIZED EFQUA-
TICNS WHICH REPRESENT THE SPATIAL FEAT AND MASS TRANSFER MODEL FOR
SEVERAL FUEL CHANNELS. [IN ACDITICN, VARIATION OF THE FILM COEF-
FICIENT WITH FLOW IS ACCOUMNTED FOR AS WELL AS THE PRCVISICN FOR
FLOw DECAY AND AFTERGLOW HEATING. SCRAMS CAN BE INITIATED BY
DELAYED SIGNALS FRCM INSTRUMENTS WHICH SENSE ANY QUANTITY CAL-
CULATED, E+G.» POWER, INVERSE PERICD CR TEMPERATURE. GENERALI ZED
FEECBACK EQUATIONS ARE USEC TC PRCVIDE FLEXIBILITY IN THE MODELS
THAT REPRESENT MULTICHANNEL HEAT TRANSFER INCLUDING CONDUCTION AND
CCNVECTIONy, ENERGY, PRESSURE AND CTHER PHENCMENON. THE REACTIVITY
EQUATION IS ALSO GENERALIZED. THE REACTIVITY FEEDBACK COEFFI-
CIENTS CAN BE CCNSTANT CR VARY AS THE SQUARE ROOT OR RECIPROCAL OF
TEMPERATURE. FURTHERMORE ANY FEECBACK VARIABLE CAN BE USED TO
INITIATE A REACTIVITY SCRAM, EACH WITH A UNIQUE DELAY TIME.

168 INVERSE KINETICS (R102) CIVEN THE SPACE-INDEPENDENT,
ONE ENERGY GRCUP REACTOR KINETICS EQUATICNS ANC THE INITIAL
CONCITICNS, THIS PRCGRAM DETERMINES THE TIME VARIATION OF
REACTIVITY REQUIRED TC PRODUCE THE GIVEN INPUT OF FLUX-TIME
DATA,

188 CMPXMAT A SYSTEM OF N LINEAR
EQUATICNS DERIVED FROM THE LAPLACE TRANSFCRM OF A SET OF
LINEARIZED DIFFERENTIAL EQUATICNS IS SOLVED FOR AMPLITUDE AND
PHASE ANGLE AS A FUNCTICN CF FREQUENCY.
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25 R1OT R101 SOLVES THE SPACE-INDEPEN-
DENT, ONE-ENERGY GROUP REACTOR KINETICS EQUATIONS TO DETERMINE THE
TIME VARIATION OF NEUTRCN DENSITY GIVEN SPECIFIED INITIAL CONDI-
TICNS. ANY OF FOUR PROGRAMMEC REPRESENTATIONS OF EXCESS REAC-
TIVITY CAN BE SELECTED.

2SC GASA (GENERAL ATOMIC STABILIT GASA DETERMINES THE STABILITY
OF ANY PHYSICAL SYSTEM WHOSE MOTICN IS DESCRIBABLE BY A SET OF
FIRST-ORDER LINEAR DIFFERENTIAL EQUATIONS. IN PARTICULAR GASA
EVALUATES THE STABILITY OF A REACTOR DESCRIBED BY THE LINEAR REAC-
TOR KINETICS ECUATICONS WITH TEMPERATURE FEEDBACK, AGAINST PERTUR-
BATICNS ABOUT ANY CPERATING PCwWER LEVEL. THE PROGRAM WILL ALSC
CALCULATE AND PLOT THE TRANSFER FUNCTION BETWEEN ANY STATE VARI-
ABLE OF THE SYSTEM AND A GIVEN EXTERNAL FORCING FUNCTICN (SUCH AS
AN EXTERNAL REACTIVITY PERTURBATICN) OR ANOTHER STATE VARIABLE OF
THE “SYSTEM.

303 BLOOSTe BLOOSTé6 COMBINES A REACTOR
SPACE-INDEPENDENT KINETICS CODE WITH A TWO-DIMENSIONAL HEAT TRANS-
FER CODE, AND A TIME-DEPENDENT SPHERICAL GECMETRY HEAT TRANSFER
ROUTINE FOR FUEL PARTICLES. THE CODE IS APPLICABLE TO PROBLEMS
FOR WHICH THE SPACE-INDEPENDENT FCRM OF THE REACTOR KINETICS EQUA-
TICN IS APPLICABLE.

317 GAPOTKIN GAPOTKIN IS A PCINT KINETICS
CODE THAT SOLVES THE SPACE-INDEPENDENT KINETICS EQUATIONS FOR A
VERY GENERAL FCRM CF THE REACTIVITY FUNCTICON.
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326 AIROS2A AIROS2A SOLVES THE SPACE-INDE-
PENDENT REACTOR KINETICS EQUATICNS AND PROVIDES FOR THE DETERMINA-
TICN OF REACTIVITY BY SOLVING IN ADDITICON THE DISCRETIZED EQUA-
TICNS THAT REPRESENT THE SPATIAL HEAT AND MASS TRANSFER MODEL FOR
SEVERAL FUEL CHANNELS. [IN ACDITICN, VARIATION OF THE FILM COEFFI-
CIENT WITH FLCw IS ACCOUNTED FOR ALONG WITH THE PROVISICN FOR FLOW
DECAY AND AFTERGLCw HEATING. SCRAMS CAN BE INITIATED BY DELAYED
SIGNALS FRCM INSTRUMENTS THAT SENSE ANY QUANTITY CALCULATED, E«G..,
POWERy INVERSE PERIOD OR TEMPERATURE. GENERALIZEDC FEECBACK EQUA-
TICNS ARE USED TO PROVICE FLEXIBILITY IN THE MODELS THAT REPRESENT
MULTICHANNEL HEAT TRANSFER INCLUCING CONDUCTICN ANC CONVECTION,
ENERGY, PRESSURE AND OTHER PHENCMENON SUCH AS FUEL MELTING, COOL-
ANT BOILING ANC VOIDING BURN-QUT. THE REACTIVITY EQUATICN IS
ALSC GENERALIZEC. THE REACTIVITY FEEDBACK CCEFFICIENTS CAN BE
CCNSTANT OR VARY AS THE SQUARE RCCT CR RECIPROCAL OF TEMPERATURE.
FURTHERMORE, ANY FEEDBACK VARTABLE CAN BE USED TO INITIATE A REAC-
TIVITY SCRAM, EACH WITH A UNIQUE CELAY TIME. AN INPUT GENERATCR
COMPLTES THE CCNCUCTION ANC CCNVECTICN COEFFICIENTS FOR AN N X M
NODAL, MULTICHANNEL SYSTEM USING BUILT-IN TABLES CF SPECIFIC HEAT,
DENSITY, CONDUCTIVITY AND VISCCSITY FOR THE COMMON FUEL, STRUCTURE
ANC CCOLANT MATERIALS, AND PERFCRMS AN INITIAL TEMPERATURE CALCU-
LATICN. THE FILM COEFFICIENTS MAY BE SPECIFIED OR CALCULATED
USING LYCNS ECUATICN OR THE CITTULS-BOELTER EQUATION.

363 BLAST BLAST HAS BEEN DEVELOPED TO
STUDY ACCIDENT CCNOCITICNS IN CRITICAL AND SUBCRITICAL THERMAL
MULTIPLYING SYSTEMS. THKE PROGRAMME COMPUTES THE TIME BEHAVIOUR
OF THE THERMAL NEUTRON DENSITY AND THE SYSTEM TEMPERATURE FOLLCW-
ING A STEP CHANGE IN REACTIVITY. THE INTEGRATED THERMAL NEUTRON
DENSITY IS ALSC CCMPUTED, FRCM WHICH THE TOTAL NUMBER OF FISSIONS
DURING AN EXCURSICN MAY BE OBTAINEC.
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102 AX1 AX1 PERFORMS A COUPLED NEU-
TRCNICS-HYDROCYNAMICS CALCULATICON. GIVEN A SPHERICALLY SYMMETRIC,
SUPERPROMPT CRITICAL SYSTEM, THE PROGRAM COMPUTES THE VARIATION IN
TINE ANC SPACE CF THE SPECIFIC ENERGY, TEMPERATURE, PRESSURE,
DENSITY AND VELCCITY.

129 CONEC CONEC IS A COUPLED NEUTRONIC-
ELASTICITY COCE CESIGNED FOR APPLICATION TO PULSED FAST REACTOR
SYSTEMS. IT IS A CNE-DIMENSICNAL CALCULATION, CAPABLE CF DEAL-
ING WITH SOLID SPHERES OR SPHERICAL SHELLS. SPECIFICALLY, CONEC
CALCULATES THE ALPHA OF A SYSTEM, THE TEMPERATURE DISTRIBUTION,
THE RADIAL AND TANGENTIAL STRESS DISTRIBUTIONS, AND FROM THESE
THE ACCELERATICNS, VELOCITIES, AND DISPLACEMENTS THRCUGHOUT THE
SYSTEM.

145 WEAK EXFLOSICN PROGRAM THIS PROGRAM PERFORMS A
COUPLED NEUTRCNICS-HYDRCCYMNAMICS CALCULATION FOR A SPHERICALLY
SYMMETRIC REACTOR CORE WITH A GIVEN COMPCSITION TO OBTAIN THE
TIME-DEPENDENT ENERGY RELEASE THAT RESULTS FROM THE INSERTION OF
REACTIVITY AT A GIVEN RATE. THE BASIC USE FOR THIS PROGRAM IS
FOUNC IN ANALYSIS CF FAST REACTCR CORE COLLAPSE ACCICENTS.

153 HATCHET HATCHET IS A MAJOR MODIFICA-
TION OF THE AX1 CCCE DESIGMNED TO STUCY BURST CHARACTERISTICS OF A
SUPERPRCMPT CRITICALy CONCENTRIC SHELL, PULSED REACTOR. IT COM-
PUTES SPECIFIC ENERGY, TEMPERATURE, PRESSURE, DENSITY AND VELOCITY
VARIATIONS AS A FUNCTION CF TIME AND SPACE. THE CODE ALSO COMa
PUTES REACTIVITY AS A FUNCTICN CF INVERSE REACTOR PERIOD, POWER,
THE TOTAL AND KINETIC ENERGIES, AND THE POSITION OF THE SHELLS
WHICKE CCMPRISE THE SYSTEM,



Fe

813

SPACE-TIME KINETICS, CCUPLED NEUTRCNICS-HYDRODYNAMICS- 2/71
THERMODYNAMICS, AND EXCURSICN SIMULATIGONS

174 FCRE/FORE2 FORE CALCULATES REACTOR POWER
AND TEMPERATURES OF FUEL, COOLANT, CLAC, AND STRUCTURE AS FUNC-
TICNS OF TIME IN RESPONSE TO A PROGRAMMED REACTIVITY INSERTION
SPECIFIED AS A SERIES OF RAMPS. TEMPERATURE PROFILES ARE COMPUTED
AT SPECIFIED AXIAL POSITIONS FCR AN AVERAGE CHANNEL AND FOR THE
PEAK POWER (CENTRAL) CHANNEL. THE HEAT OF FUSICN ACCOMPANYING
FUEL MELTING IS TAKEN INTO ACCOUNT. FEEDBACK REACTIVITY MECHA-
NISMS THAT RESPOND TO CHANGES CF TEMPERATURES INCLUDE THE FUEL
DOPPLER EFFECT AND THERMAL EXPANSION OF THE CORE (AND AXIAL BLAN-
KET CR REFLECTCR) MATERIALS. FCRE2 IS A COUPLED THERMAL HYDRAU-
LICS-POINT KINETICS DIGITAL CCMPUTER CODE DESIGNED TO CALCULATE
SIGNIFICANT REACTOR PARAMETERS UNCER STEACY-STATE CONDITICNS, CR
AS FUNCTICNS CF TIME DURING TRANSIENTS. THE TRANSIENTS MAY RESULT
FRCM A PROGRAMMEC REACTIVITY INSERTICN OR A POWER CHANGE. VARI-
ABLE INLET COOLANT FLOW RATE AND TEMPERATURE ARE CONSIDERED. THE
COCE CALCULATES THE REACTCR PCWER, THE INDIVIDUAL REACTIVITY FEED-
BACKSy AND THE TEMPERATURE OF COCLANT, CLADDING, FUEL, STRUCTURE,
ANC ACDITICNAL MATERIAL FOR UP TO SEVEN AXIAL POSITICNS IN THREE
CHANNEL TYPES WHICKH REPRESENT RADIAL ZONES OF THE REACTOR. THE
HEAT OF FUSION ACCCMPANYING FUEL MELTING, THE LIQUID METAL VOICING
REACTIVITY, AND THE SPATIAL AND THE TIME VARIATION OF THE FUEL
CLACCING GAP COEFFICIENT DUE TC CHANGES IN GAP SIZE ARE CON-
SICERED.

151 AX=TNT AX-TNT SCLVES
(A) THE COUPLEC HYDRCOYNAMIC, THERMODYNAMIC AND NEUTRCNIC
EQUATICNS WHICH DESCRIBE A SPHERICAL, SUPER-PROMPT
CRITICAL REACTOR SYSTEM DURING, AN EXCURSION,
(B) THE COUPLEC EQUATICNS OF MOTION, AND IDEAL GAS
EQUATION OF STATE FOR THE DETONATION OF A SPHERICAL
CHARGE IN A GAS.

274 WIGL2 WIGL2 IS A ONE-DIMENSIONAL
TWC-GRCUP SPACE-TIME DIFFUSICN THEORY PROGRAM WITH ZERO, ONE, OR
SIX DELAYED NEUTRCN GROUPS. THE PROGRAM WILL TREAT SLAB, CYLIN-
DRICAL, AND SPHERICAL GECMETRIES AND INCLUDES NCN-BOILING HEAT
TRANSFER. IT ACCOUNTS FCR XENCN FEECBACK AND FEEDRACK EFFECTS DUE
TO FUEL AND COOLANT TEMPERATURE. CONTRCL ROD MOTICN ANC CCNTRCL
SYSTEM FEEDBACK BASED CON TOTAL CORE POWER OR OUTLET COOLANT TEM-
PERATURE CAN BRE SIMULATED. TRANSIENTS MAY BE EXCITED BY PRE-
SCRIBED CHANGES IN INLET CCOLANT TEMPERATURE, COOLANT FLOW RATE,
OR RCD POSITICN.
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293 MARS MARS PERFORMS A COUPLED NEU-
TRCNICS-HYDRODYNAMICS CALCULATICN FOR A FINITE CYLINDER CORE WITH
CCNCENTRIC REGICNS OF DIFFERENT COMPOSITIONS AND CHARACTERISTICS
TO OBTAIN THE TIME-CEPENDENT ENERGY RELEASE THAT RESULTS FROM THE
INSERTICN OF REACTIVITY ACCORDING TO A PRESCRIBED PRCGRAM., THE
BASIC USE FOR THIS PROGRAM IS FOUND IN ANALYSIS OF FAST REACTOR
CORE COLLAPSE ACCICENTS. THE REACTIVITY CHANGES DUE TO MATERI AL
DISPLACEMENT IS DETERMINED BY THE USE OF PERTURBATICN THEORY AND
THE PRESSURE GENERATICN FCR THE HYDRODYNAMICS CALCULATION IS DE-
TERMINED BY THE THE USE OF AN EXPCNENTIAL FORM FOR THE SATURATED
VAPOR PRESSURE CURVE. THE DCPPLER EFFECT IS DETERMINED BY THE USE
OF A FLEXIBLE T**(-N) FORM WHERE N IS A PARAMETER THAT IS SPECI-
FIEC AT THE TIME OF EXECUTION. THE EXTERNAL REACTIVITY INSERTION
CAN BE IN THE FCRM OF A STEP, A LINEAR RAMP OR A PARABOLIC RAMP,
WITH A LIMIT ON THE AMOUNT OF REACTIVITY WHICH CAN BE INSERTED
BEINC A DEFINABLE CUANTITY. TABULATED VALUES OF THE POWER AND
MATERIAL WORTH DISTRIBUTIONS ARE ACCEPTED AS INPUT. THE CHARAC-
TERISTICS CF EACH REGION (DENSITY, SPECIFIC HEAT, DOPPLER COEFFI-
CIENT, EQUATICN OF STATE, GECMETRIC LIMITS) ARE SPECIFIED INDE-
PENDENTLY FOR EACH REGICN TO PROVIDE FLEXIBILITY IN THE TREATMENT
OF CCRES OF UNUSUAL CONFIGURATICN. THE NEUTRON KINETICS CALCULA-
TICNS ARE DONE WITH A POINT REACTCR MODEL AND DELAYED NEUTRONS ARE
USEC.

309 TSN THE TIME-DEPENDENT NEUTRON
TRANSPORT EQUATION IS SOLVED. ENERGY DEPOSITION IS ALLOWED TO
CAUSE VARIATICN IN THE NEUTRON CRCSS SECTIONS FOR THE CORE REGION,
IN THE CORE DENSITY, AND IN CCRE HEIGHT. THE RESULT IS A KINETICS
CALCULATICN INCLUDING SPATIAL DEPENDENCE BOTH IN FEECBACK EFFECTS
AND IN NEUTRON DENSITY. THE RESULTS ARE SUMMARIZED IN A MANNER
SIMILAR TO POINT-KINETICS COCES, AND SPATIAL DISTRIBUTIONS ARE
ALSC GIVEN. GRAPHICAL SUMMARIES OF THE SIGNIFICANT VARIABLES AND
SPATIAL DISTRIBUTIONS ARE GIVEN. IN THE IBM360 VERSION, EITHER
THE NEUTRON YIELD FROM FISSICN OR THE THICKNESS OF A SPECIFIED
ZONE CAN BE CHANGEC AS AN INDEPENDENT FUNCTION OF TIME AS SPECI-
FIED BY THE USER. THIS PROVIDES TWO WAYS OF ALLOWING EXPLICIT
REACTIVITY VARIATICN WITH TIME.

310 GAKIN THE MULTIGROUP, 1-DIMENSIONAL,
TIME-DEPENDENT DIFFUSICN THEORY EQUATIONS ARE SOLVED IN SLAB,
CYLINDRICAL OR SPHERICAL GECMETRY WITH CELAYED NEUTRONS TAKEN [INTO
ACCCUNT. AN ARBITRARY SCATTERING MATRIX IS ALLOWEDy TOGETHER WITH
A PIECE-WISE, LINEAR, TIME-DEPENDENT, INHOMOGENEOQUS SOURCE TERM,
FEECBACK IS AVAILABLE FRCM TIME-DEPENDENT CROSS SECTION CHANGES
AND BUILDUP IN XENCN. THE TIME INTEGRATICON IS DIVIDED INTO TIME
ZONES WITH UNIQUE FEEDBACK AND SOURCE DATA FOR EACH ZONE.



Fe

815

SPACE-TIME KINETICS, CCUPLED NEUTRONICS-HYDRODYNAMICS- 2/71
THERMODYNAMICS, AND EXCURSICN SIMULATICNS

338 TwIGL/TWIGGLE TWIGL SOLVES THE TWO-DIMEN-
SICNALy TWC-GRCUP, SPACE-TIME NEUTRON DIFFUSICN EQUATICNS IN REC-
TANCULAR OR CYLINCRICAL GECMETRY IN THE PRESENCE OF TEMPERATURE
FEECBACK., THE NEUTRON DIFFUSICN AND DELAYED PRECURSOR EQUATIONS
ARE CIFFERENCEC IN BOTH SPACE ANC TIME. THE THERMAL-HYDRAULIC
DESCRIPTION IS BASED ON A NO-BCILING, ONE-PASS MODEL FORMULATEC IN
TERMS OF REGICNWISE-AVERAGED CCOCLANT AND FUEL METAL TEMPERATURES.

352 RAUMZEIT RAUMZEIT SOLVES SYSTEMS OF
ONE-CIMENSIONAL, TIME-DEPENDENT, MULTIGROUP DIFFUSICN-TYPE EQUA-
TICNS USING EITHER OF TWO TREATMENTS OF THE TIME DEPENDENCE,
FINITE DIFFERENCING OR THE TIME-INTEGRATED APPROACK (SEE REFERENCE
2).

370 GAKIT GAKIT SOLVES THE MULTIGROUP,
ONE-CIMENSIONAL, TIME-CEPENDENT DIFFUSION THEORY KINETICS EQUA-
TICNS INCLUDING DELAYED NEUTRON EFFECTS AND TEMPERATURE FEECBACK
BASEC CN TWO-CIMENSIONAL HEAT TRANSFER CALCULATIONS. FOR THE CNE-
DIMENSICNAL MULTIGROUP KINETICS ECUATIONS AN ARBITRARY SCATTERING
MATRIX AND ARBITRARY FISSICN TRANSFER ARE ALLOWED, AND PLANE,
CYLINDRICAL, CR SPHERICAL GECMETRY MIGHT BE USED. A PIECEWISE
LINEAR TIME-DEPENDENT INHCMOGENEOUS SCURCE CAN BE SPECIFIED.
FEECBRACK IS AVAILABLE FRCM XENCN BLILDUP AND TEMPERATURE DEPEND-
ENCE CF CROSS SECTIONS. THE HEAT TRANSFER CALCULATICN IS PER~-
FORMED FOR TWO-DIMENSICNAL R-Z FUEL ELEMENT MODELS ASSUMING PRE-
DETERMINED AXIAL PCWER SHAPE FUNCTIONS AND TIME-DEPENDENT POWER
AMPLITUDES OBTAINEC FRCM THE CNE-DIMENSICNAL KINETICS CALCULA-
TICNS. FOR THE FUEL ELEMENTS AVERAGE FUEL AND MODERATOR TEMPERA-
TURES ARE CALCULATED WHICH DETERMINE, BASED CN TABLES, THE TEM-
PERATURE-DEPENCENT CROSS SECTIONS. TRANSIENTS MAY BE INTRODUCED
BY STEP CHANGES OF CROSS SECTICNS, BY PIECEWISE LINEAR TIME-
DEPENDENT CROSS SECTIONS (ROD WITHCRAWAL ACCIDENTS), BY STEP
CHANGES OF THE FLOW RATES OR BY STEP CHANGES OF THE COOLANT INLET
TEMPERATURES.

371 NOWIG NOWIG IS A PROGRAM FOR SOLVING
THE CNE-DIMENSIONAL TWO-GRCUP NEUTRON DIFFUSION AND CELAYED PRE-
CURSOR EQUATICNS USING A SHAPE-SPECIFIED POINT KINETICS APPROXIMA-
TICN. FEECBACK DUE TO CHANGES IN THE FUEL METAL TEMPERATURE AND
CCCLANT DENSITY IS ACCCUNTED FOR BY LSING A MOCEL WHICH IS IDENTI-
CAL WITH THAT USED IN THE WIGL2 (ACC ABSTRACT 274) PROGRAM.

38S STINT3 STINT3 SOLVES STATIC (EIGEN-
VALUE) AND TIME-DEPENDENT SYSTEMS OF COUPLED, ONE-DIMENSICNAL,
DIFFLSICN TYPE EQUATIONS IN SLAB GECMETRY AND IS PRIMARILY
INTENDED FOR SOLVING SINGLE-CHANNEL, FLUX-SYNTHESIS EQUATIONS.

THE CODE PROVICES FOR CONTROL ROD MOTION AND TEMPERATURE FEEDBACK.
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40C SAS1A SAS1A IS USED FOR THE ANALYSIS
OF FAST REACTCR PCWER AND FLCW TRANSIENTS. THE PROGRAM CONSISTS
OF FCUR DRIVER PROGRAMS EACH CALLED BY THE MAIN PROGRAM. THESE
DRIVERS HANDLE THE AREAS OF (1) INPUT/OUTPUT, WITH DIAGNOSTICS,
(2) STEADY-STATE INITIALIZATICN, TO DEFINE THE CORE CPERATING CON-
DITICNS BEFORE THE INITIATION CF THE TRANSIENT, (3) THE TRANSIENT
PORTION, AND (4) THE DISASSEMBLY (WEAK EXPLOSICN) ANALYSIS.

405 NOAH NCAH SOLVES THE ONE-DIMEN-
SICNAL, ONE-GRCUP SPACE-TIME CIFFUSICN EQUATION ACCOUNTING FOR THE
EFFECTS OF FUEL, CLAD, AND COOLANT TEMPERATURES (OR BY CHANGING
SUBRCUTINES FUELs COOLANT, ANC SOLID MODERATOR TEMPERATURES) ON
FISSICN AND ABSORPTION CRCSS SECTICNS, ANC CN THE CIFFUSICN COEF-
FICIENT AND THE TRANSVERSE BUCKLING. IT CAN ACCOUNT FOR THE
EFFECTS OF XENCN-ICDINE FEEDBACK. IF DESIRED, IT WILL DETERMINE
LONG-TIME XENCAN-FLLX BEHAVIOR ASSUMING THE TEMPERATURES TO BE
IN CUASI-STATIC EQUILIBRIUM, NUMEROUS METHCCS OF PERTURBATION ARE
ALLOWED AND CCNTROL OF THE TRANSIENT IS ALSO PROVIDED.

415 CEXE/INCEXE CEXE SOLVES THE THREE-DIMEN-
SICNAL XYZ TIME-DEPENDENT XENCN SPATIAL OSCILLATICN PROBLEM USING
A MCCIFIED ONE ENERGY GRCUP THEORY AND A NOCAL REPRESENTATION.
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47 CLOUD THE CLOUD PROGRAM CALCULATES
THE EXTERNAL GAMMA-RAY DOSE RATE AND TOTAL INTEGRATED DOSE RESULT-
ING FROM THE CONTINUOUS RELEASE OF RADIOACTIVE MATERIALS TO THE
ATMCSPHERE.

172 AISITE2/R153 AISITE2 IS LARCGELY BASED ON
METHCDS PROPOSED BY THE AEC IN TID-14844 BUT DIFFERS IN CERTAIN
OF THE ASSUMPTIONS AND MODELS. THE CODE AUTOMATICALLY VARIES ANY
ONE CF 46 PARAMETERS SUCH AS REACTOR POWER, BUILDING LEAK RATE,
IOCINE CLEAN-UP RATE, ANC HALOGEN FILTER EFFICIENCY, CCMPUTING THE
EXCLLSICN AREA, ANC LOW POPULATICN BOUNDARY ZONES AS FUNCTICONS OF
THAT PARAMETER. TFHE EDIT INCLUDES DOSE VS. DISTANCE DATA,
FRACTICNAL CONTRIBUTION BY ISOTOPE GROUP TO THE INHALATICN DOSE,
AND CRITICAL CISTANCES PRCVIDING BOTH PRINTED AND GRAPHICAL DATA.
THREE MODELS ARE AVAILABLE FOR FISSICN PRODUCT RELEASE WITH UP TO
4 LEVELS OF CCNTAINMENT.

156 CURIE/DOSE/THUNDERHEAD CURIE CALCULATES THE FISSION
PRCCLCT INVENTORY PROCUCED IN A REACTOR DURING CONSTANT POWER
OPERATICN AND RELEASES DIFFERENT PERCENTAGES OF THE NOBLE GASES,
HALOCGENS, AND PARTICULATES TO THE ATMOSPHERE AT REACTOR SHUTDOWN.
DOSE CALCULATES THE TOTAL COSE TC 13 INTERNAL BODY ORGANS
RESULTING FROM INHALATION OF THE PASSINC RACIOACTIVE CLOUD.
THUNCERHEAD CALCULATES THE EXTERNAL CLOUD GAMMA EXPOSURE DOSE FROM
THE RELEASED FISSICN PRODUCTS.

200 SATURATEC BLCWDOWNZ2 CALCULATION OF LOCAL
PRESSURES, MASS FLOW RATES, FLUID QUALITIES, SPECIFIC VOLUMES,
TEMFERATURES AND LCCAL KEAT TRANSFER COEFFICIENTS AT WETTED
WALLSy DURING BLOWOOWN OF THE REACTOR PRIMARY COOLANT LOOP.

228 PRECCN THE PURPOSE OF THE PROGRAM IS
TO DETERMINE, FOR A GAS-CCCLED REACTOR, THE CONTAINMENT PRESSURE
AS A FUNCTION OF TIME, AFTER RUPTURES HAVE BEEN ASSUMED TO OCCUR
IN THE PRIMARY SYSTEM OR IN CONJUNCTION WITH STEAM GENERATOR
RUPTLRES.

229 ELBOW DEFLECTIONS, RESTRAINT FORCES
AND STRESSES ARE CETERMINED IN A FUEL ELEMENT SUBJECTED TO
ASYMMETRIC POWER GENERATION, CIRCUMFERENTIALLY NON-UNIFORM COOLANT
TEMPERATURE DISTRIBUTICA, AND ASYMMETRIC FAST NEUTRCN FLUX CAMAGE.
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261 GADOSE/DCSET THE GADOSE PROGRAM CALCULATES
RADICACTIVITY AND COSES RESULTING FRCM INSTANTANEOUS ACCIDENTAL
RELEASE OF ACTIVITY WHILE THE CCMPANION PROGRAM DOSET INCLUDES THE
EFFECTS OF A TIME-DEPENDENT ACCIDENTAL FISSICN PRODUCT RELEASE FOR
THE FTGR TYPE OF PLANT. GIVEN AN INITIAL FISSION PRODUCT INVEN-
TORY RELEASED INTC A REACTCR VESSEL CR CONTAINMENT VCLUME, THE
QUANTITY OF EACH ISOTOPE IS CALCULATED AT A NUMBER OF TIMES AT A
NUMBER OF LOCATICNS (IN THE CCNTAINMENT, CONTAINMENT RECIRCULATING
CLEANUP FILTERS, LEAK CCLLECTCR, PLANT EXHAUST FILTERS AND IN THE
ATMCSPHERE AT A NUMBER OF CISTANCES FROM THE PLANT). EACH DECAY
CHAIN IS CALCULATEC SEPARATELY CONSIDERING BUILDUP AND DECAY OF
EACH ISOTOPE. RADIOLOGICAL CCSES ARE CALCULATED FOR ANY THREE
BODY ORGANS ANC THE WHCLE BOCY BASED ON METECROLOGICAL AND PHYSIO-
LOGICAL INPUT PARAMETERS., FALLCUT AND RAINOUT ARE INCLUDED.

265 RSAC RSAC GENERATES A FISSICN PRO-
DUCT INVENTORY FROM A GIVEN SET OF REACTOR OPERATING CONDITIONS
ANDC THEN COMPUTES THE EXTERNAL GAMMA DOSE, THE DEPOSITION GAMMA
DOSE, AND/OR THE INHALATION-INCESTION DOSE TO CRITICAL BODY ORGANS
AS A RESULT OF EXPCSURE TO THESE FISSICN PRODUCTS. PROGRAM OUTPUT
INCLUCES REACTCR OPERATING HISTCRY, FISSICN PRODUCT INVENTORY,
DOSACESy AND INGESTION PARAMETERS.

2€8 TRANS-FUGUE1 TRANS-FUGUE1 IS A TRANSIENT
SINGLE CHANNEL, TWC-PHASE FLOW, AND FEAT TRANSFER CODE FOR ANALY-
SIS CF POSTULATEC REACTOR INCIDENTS INVOLVING BOILING. THE CODE
IS BASED ON A HCMCGENEOUS HYDRCDYNAMIC MODEL WHICH ASSUMES EQUAL
PHASE TEMPERATURES AND VELCCITIES. IT ASSUMES VAPOR GENERATICN TO
BE FEAT TRANSFER LIMITEC ONLY, AND CALCULATES AXIAL DISTRIBUTION
OF VELOCITY, VOID FRACTICN, PRESSURE, COOLANT TEMPERATURE, AND
FUEL TEMPERATURE. TRANSIENTS SIMULATING POWER EXCURSIONS, LOSS OF
FLOW, LCSS OF PRESSURE AND CHANNEL PLUGGING CAN BE STUDIED.
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278 WHAM/WATER-HAMMER WHAM [S USED TO CALCULATE
PRESSUREy, VELCCITY, AND FORCE TRANSIENTS IN THE LICUID FILLED PIP-
INC NETWORKS. IT CAN BE APPLIED TO MULTI-LOCP, COMPLEX PIPING
NETWORKS CONSISTINC OF ANY NUMBER CF DEAC ENCS, ELBOWS, ORIFICES,
MULTIPLE BRANCK TEESy, CHANGES OF FLOW PASSAGE CROSS SECTIONS,
CHECK VALVES, PUMPS, PRESSURIZERS CR TANKS, AND EXIT VALVES.
HYCRAULIC LOSSES ARE CCNSICERED. TRANSIENTS CAN BE INITIATED
EITHER, BY CLCSURE CR BY OPENING CF CNE OR MORE EXIT VALVES (OR BY
THE SYSTEM RUPTURE AT CNE CR MCRE PLACES), OR BY A PRESCRIBED
CHANGE IN THE TANK (OR PRESSURIZER) PRESSURE, COR BY THE PUMP PCWER
FAILLRE. WHAM IS AN EXTENSICN OF THE PROGRAM WATER-HAMMER.
WATER-HAMMER ANALYZES HYDRAULIC TRANSIENTS IMPOSED BY THE SUDDEN
DISCHARGE OF LIQUIC FRCM THE PRIMARY COOLANT LOOP, BEFORE ANY
GENERATION OF VAPOR HAS TAKEN PLACE. EFFECTS OF HYDRAULIC LOSSES
ARE NEGLECTED, THE LOOP PRESSURIZER IS ASSUMED TO REMAIN CONSTANT
AT INITIAL PRESSURE AND THE PRESENCE OF A PUMP [S IGNORED. [T WAS
DESICNED FOR THE EARLY BLCWDCWN ANALYSIS FOR LOFT.

284 MO555(ACT1) THIS PROGRAM WILL PREDICT THE
PRESSURE TRANSIENT IN THE CONTAINMENT VESSEL AS A FUNCTICN OF TIME
AS A RESULT OF A MAJOR RUPTURE IN THE PRIMARY SYSTEM OF A PRES~-
SURIZED WATER REACTOR. MEANS ARE AVAILABLE FOR INTRCDUCING WATER
AND HEAT INTO THE CONTAINMENT VESSEL. THERE ARE ALSC PROVISIONS
FCOR SPECIFYING VARIOUS TYPES OF KEAT SINKS FOR ENERGY ABSORPTICN.
THE TEMPERATURE DISTRIBUTICN IN THESE HEAT SINKS IS CALCULATED AS
A FUNCTION OF TIME., DISCHARGE RATES OF THE CONTAINMENT MAY ALSO
BE DETERMINED AS A FUNCTICN OF BOTH TIME AND THE INTERNAL PRES-
SURE.

295 FLASH3 FLASH3 DETERMINES THE TRAN-
SIENT RESPONSE OF A WATER-COCLEC REACTOR TO A LOSS-OF-COOLANT
ACCICENT OR SEVERE VARIABLE PRESSURE OPERATICN.
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257 CONTEMPT THE CONTEMPT CCMPUTER PROGRAM
PRECICTS THE FRESSURE-TEMPERATURE RESPONSE OF A DRY WELL CONTAIN-
MENT BUILDING TO A LOSS-CF=-CCOLANT ACCIDENT. THE CCNTAINMENT VOL-
UME IS SEPARATED INTO A LIQUIC REGION AND A VAPOR REGION. EACH
REGICN IS ASSUMED TO HAVE A UNIFCRM TEMPERATURE BUT THE TEMPERA-
TURE OF THE TwWO REGIONS MAY BE CIFFERENT. THE CONTAINMENT BUILD-
ING IS REPRESENTEC AS CONSISTING CF SEVERAL HEAT CCNDUCTING STRUC-
TURES WHOSE THERMAL BEHAVICR CAN BE DESCRIBED BY THE ONE-DIMEN-
SICNAL MULTIREGION HEAT CONDUCTICN EQUATION. WATER AND ENERGY
RATES FROM DISCHARGE OF COCLANT, THE BOILING OF RESIDUAL WATER BY
REACTOR DECAY HEAT, THE SUPERHEATING OF STEAM PASSING THROUGH THE
CORE, AND METAL-WATER REACTICNS ARE ASSUMED AVAILABLE FROM PREVI-
OUS CALCULATICNS AND ARE INPUT CATA TO CCNTEMPT. PROGRAM OUTPUT
INCLUDES CONTAINMENT VCLUME PRESSURE AND TEMPERATURES, TEMPERA-
TURE THROUGH BUILDING STRUCTURES, AND THE AMOUNT OF WATER, VAPOR,
ANC ENERGY IN THE CONTAINMENT VOLUMES. THE PROGRAM ALSO CALCU-
LATES BUILDING LEAKAGE AND THE EFFECTS OF ENGINEERED SAFEGUARD
DEVICES SUCH AS WATER SPRAY AND FAN COOLER SYSTEMS.

328 NURLOC-1.0 NURLOC-1.0 PERFORMS CORE/PRES-
SURE VESSEL THERMAL ANALYSIS FOR A NUCLEAR REACTOR LOSS-OF-COOLANT
ACCIDENT.

330" 'ECC5AL ECCSA1 PREDICTS THE THERMAL
AND HYDRAULIC PERFCRMANCE CF REACTOR CORE CHANNELS DURING A LOSS-
OF-CCOLANT ACCIDENT AND SUBSEQUENT EMERGENCY CORE COOLING INJEC-
TICN.

366 CHEMLOC2 CHEMLOC2 IS USED TC COMPUTE
THE EXTENT OF CORE HEATING AND METAL-STEAM REACTION FOLLOWING A
HYPCTHETICAL LOSS-CF-COCLANT ACCICENT, INCLUDING EMERGENCY CORE-
COCLING FAILUREy, IN A WATER-CCOLED REACTOR. THE PROGRAM INCLUDES
THE EFFECTS OF REAT PROCUCTICN BY DECAY HEATING IN THE FUEL AS
WELL AS BY STEAM-METAL CHEMICAL REACTION, HEAT TRANSFER FROM THE
CORE TO THE BOTTOM AND TCP GRID-SUPPCRT PLATES AND TO THE WALL
SURRCUNDING THE CORE, AND METHCCS OF CALCULATING THE EFFECTS OF
gg:g MOVEMENT AND MATERIAL TRANSFER ON REACHING SLUMPING TEMPERA-
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369 RELAP2 RELAP2 CALCULATES FLCOw, MASS
INVENTORIES, TEMPERATURES, PRESSURES, REACTIVITIES, AND TRANSIENT
POWER FOR THE PRIMARY SYSTEM OF A WATER REACTOR DURING A REACTIV=-
ITY CR A LOSS-CF-CCOLANT ACCICENT. ALTHOUGH RETAINING THE SIMPLI-
FIED GECMETRY (THREE VOLUMES PLUS A CCRE REGION) CF THE PREVIOUS
RELAP PROGRAM, MANY IMPROVEMENTS AND EXTENSICNS HAVE BEEN MADE.
THE GECMETRY CAN BE MADE TO APPROXIMATE EITHER A PRESSURIZED OR A
BOILING WATER REACTOR SYSTEM. THE CCRE IS TREATED AS A TWO-POINT
MODEL FCR POWER GENERATICN, HEAT TRANSFER, AND REACTIVITY FEED~-
BACKS AND AS A CNE-POINT MODEL FOR THE REACTOR KINETICS, PRESSURE
BALANCES, AND FLOW BALANCES. ALSC, RELAP2 CAN BE USED FOR REACTOR
SYSTEM SAFETY STUCIES INCLUDING LARGE REACTIVITY EXCURSIONS AS
WELL AS THE LCSS-OF-COOLANT AND PUMP-FAILURE ACCIDENTS.

433 CCNTEMPT-CCNFS THE CONTEMPT-CCNPS PROGRAM
PRECICTS THE PRESSURE-TEMPERATURE RESPONSE OF A DRY WELL OR A DRY
WELL WITH VENTS ANC PRESSURE SUPPRESSION SYSTEM TO A LOSS-OF=-
COOLANT ACCIDENT. THE CRY WELL IS SEPARATED INTO A LIQUID REGION
ANC A VAPOR REGICN. EACH REGICN IS ASSUMED TO HAVE A UNIFORM
TEMPERATURE BLT THE TEMPERATURES OF THE TWO REGIONS MAY BE DIFFER-
ENT. THE CONTAINMENT BUILCING IS REPRESENTED AS CONSISTING OF
SEVERAL HEAT CCNDUCTING STRUCTURES WHOSE THERMAL BEHAVICR CAN BE
DESCRIBED BY THE CNE-DIMENSICNAL MULTI-REGION HEAT CCNDUCTION
EQUATIONS. WATER AND ENERGY RATES FROM DISCHARGE OF COOLANT,
BOILING OF RESICUAL WATER BY REACTOR DECAY HEAT, SUPERHEATING OF
STEAM PASSING THROUGH THE CORE, AND METAL-WATER REACTICNS ARE
ASSUMED AVAILABLE FROM PREVIOUS CALCULATIONS AND ARE INPUT DATA TO
THE PROGRAM. PRCGRAM QUTPUT INCLUCES ,CONTAINMENT VOLUME PRESSURE
AND TEMPERATURE, TEMPERATURES THRCUGK THE BUILODING STRUCTURES, AND
THE AMOUNT OF WATER, VAPOR, AND ENERGY IN THE CONTAINMENT VOLUMES.
THE PRESSURE SUPPRESSICN CALCULATICNS INCLUDE VENT CLEARING AND
FLOW OF A TWO-COMPCNENT TWC-PHASE WATER-AIR MIXTURE THROUGH THE
VENTS, AND A MASS-ENERGY BALANCE IN THE WET WELL IN WHICH THE
LICUID AND VAPCR REGIONS ARE ASSUMED TO HAVE THE SAME TEMPERATURE.
THERE ARE PROVISICNS FOR NCRMAL BUILDING LEAKAGE, LEAKAGE FROM
PENETRATICNSy A FAN CCCLER SYSTEM, AND CRY AND WET WELL SPRAY
SYSTEMS.

435 BURSTI BURST1 PROVIDES FOR THE STUDY
OF PRESSURIZEC LIQUID IN A CYLINCRICAL SYSTEM IMMEDIATELY AFTER

A RUFTURE OCCURS AT ONE CR BCTH ENCS OF THE SYSTEM, PRESSURE,
MASS VELOCITY, AND ENTHALPY ARE CALCULATED AT EQUALLY-SPACED MESH
POINTS ALONG THE LENGTH OF THE SYSTEM. THIS IS A ONE-DIMENSIONAL
REPRESENTATION, ASSUMING UNIFCRM CCNDITICNS THROUGHOUT ANY GIVEN
CROSS-SECTIONAL AREA., FCRCES ON CESIGNATED SECTIONS OF THE SYSTEM
CAN ALSC BE CCMPUTED, WITH PRCVISION FOR DIRECTIONAL CHANGES.
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443 HAA3 HAA3 EVALUATES AN APPROXIMA-
TICN TO THE GENERAL INTEGRC-DIFFERENTIAL EQUATION WHICH DESCRIBES
AEROSOL BEHAVICR, THE PHYSICAL MCDEL INCLUDES PARTICLE GENERA-
TICN, BRCWNIAN AND GRAVITATICNAL AGGLCMERATION, SETTLING, PLATING,
ANC LEAKAGE FCR SPHERICAL PARTICLES. THE APPROXIMATION IS THE
REQUIREMENT THAT THE SIZE DISTRIBUTICN FUNCTION BE LCG-NORMAL.

THE TIME-DEPENDENT PHYSICAL QUANTITIES COMPUTED ARE (1) PLATED,
SETTLEDy SUSPENDED, ANC LEAKED VCLUME FRACTICNS, (2) GECMETRIC
MEAN DEVIATION, NUMBER CCNCENTRATION, AND GECMETRIC MEAN RADIUS
FOR THE LOG-NORMAL DISTRIBUTICN OF THE SUSPENDED MATERIAL, (3) THE
50 PERCENT RACIUS (BY MASS) FOR THE SUSPENDED MATERIAL, (4) THE
NUMBER AND VOLUME CISTRIBUTICNS (FUNCTICNS OF RADIUS) FOR THE
SETTLED, PLATEC, AND LEAKED MATERIAL, (5) THE EFFECTIVE RADII FOR
THE SUSPENDED, SETTLED, AND PLATED MATERIAL.

448 FLASH4 FLASH4 IS USED TO DETERMINE
THE TRANSIENT RESPCNSE OF A WATER-COCLED REACTOR OR HYDRAULIC SYS-
TEM TO SEVERE VARIABLE PRESSURE OPERATION,
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152 ARGUS (RE248) THIS PROGRAM CALCULATES
TRANSIENT TEMPERATURES IN A CCNCENTRIC, CYLINDRICAL CONFIGURAR
TICNs LUP TO 25 CCNCENTRIC REGICNS ARE ALLOWED, EACH CCANTAINING
EITHER A STATICNARY (SOLID OR NONGFLOWING LIQUID) OR TURBULENTLY
FLCWING (LIQUID OR GAS) MATERIAL. ANY STATICNARY REGICN CAN
HAVE SPATIAL- AND TIME-DEPENDENT HEAT GENERATION. TEMPERATURES
ARE CALCULATED AT NCDE POINTS EQUALLY-SPACFD WITHIN A REGION.
FILM COEFFICIENTS CN FLOWING REGICN PCUNCAKIES ARE CALCULATED BY
THE PROGRAM. TIME-CEPENCENT COCLANTY VELOCITIES ARE PERMITTED.
THE FEAT SOURCE IS ASSUMED TO BE ANGULAR INDEPENDENT. AXIAL HEAT
CCNCUCTICN IS NEGLECTED, BUT AXIAL HEAT TRANSPORT DUE TO MATERIAL
MOTICN IS CONSICEREC IN THE FLCWING REGIONS.

153 PINL THIS PROGRAM CALCULATES CON-
TAINMENT SHELL PRESSURE-TEMPERATURE HISTORY RESULTING FROM AQUEOUS
COOLANT SYSTEM BLOWDOWN.

182 AXFLU AXFLU CALCULATES HEAT TRANSFER
FRCM A LATTICE CF FLUIC CYLINDRICAL FUEL PINS TO COOLANT IN
EITHER SLUG OR FULLY-DEVELCPED LAMINAR FLCW. SOLUTICN IS
ANALYTIC AND CLOSEC, EXCEPT FCOR SATISFYING BOUNDARY CCNDITICNS
AT A FINITE, (BPUT ARBITRARY), NUMBER OF BOUNDARY POINTS.

183 AXTHRM AXTHRM CALCULATES HEAT TRANS-
FER FRCM A TRIANGULAR LATTICE OF CLAD SOLID CYLINDRICAL FUEL PIN
TO CCOLANT IN EITHER SLUG CR FULLY-DEVELOPED LAMINAR FLCW. SOLU-
TICN IS ANALYTIC AND CLOSED, EXCEFT FOR SATISFYING BOUNDARY CONDI-
TICNS AT A FINITE, (BUT ARBITRARY), NUMBER OF BOUNDARY POINTS.

158 HKEATING2 HEATING2 IS A GENERALIZED HEAT
TRANSFER CODE CAPABLE CF SCLVING TRANSIENT AND/OR STEADY-STATE
COCRCINATE SYSTEMS. THE SIMPLIFIED INPUT MAKES IT A VERY USEFUL
CODE FOR THOSE PROBLEMS HAVING GECMETRICAL CCNFIGURATICNS WHICH
CAN BE DESCRIBED BY PARALLEL ANC PERPENDICULAR LINES OR PLANES, OR
CONCENTRIC CIRCLES. THESE FIGURES CAN BE BRCKEN UP INTO & MAXIMUM
OF 100 CNE-MATERIAL REGICNS WITH POSITION AND TIME-DEPENDENT
VOLUMETRIC HEAT GENERATICN RATES. UP TO 40 MATERIALS WITH
CCNSTANT PROPERTIES CAN BE DESCRIBED, AND THE INITIAL TEMPERATURES
OF THESE REGICNS ARE POSITICN-CEFENDENT. THE BOUNDARIES OF THESE
REGICNS CAN BE CONTACT, INSULATED, TIME-DEPENDENT TEMPERATURE
CONTROLLED, OR FORCED CONVECTICN WITH A TIME-DEPENDENT SINK
TEMPERATURE. ALSC A RADIATICN BCUNDARY WITH A TIME-CEPENDENT SINK
TEMFERATURE IS INCLUDEC.
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205 BLOOSTS BLOOSTS5 COMBINES A REACTOR
KINETICS CODE WITH A TWO-DIMENSIONAL HEAT TRANSFER CODE, AND IS
APPLICABLE TO PROBLEMS FOR WHICH THE SPACE-INDEPENDENT
FCRM OF THE REACTOR KINETICS ECUATION IS APPLICABLE.

242 RATH MESHER/RATH WANTON THESE CODES SOLVE THE TWO- AND
THREE-DIMENSICNAL HEAT CONCUCTICN PROBLEM IN GENERAL GECMETRIES.
TIME, TEMPERATURE, AND PCSITICN-DEPENDENT PHYSICAL PROPERTIES CAN
BE LSED.

24€¢ FLCW-MOCEL A MULTI-CHANNEL, TWO-
DIMENSICNAL, TWO-PHASE FLCw MODEL, DESIGNED TO COMPUTE THE AXIAL
ANC RACIAL COCLANT DENSITY AND QUALITY PROFILES, THE AXIAL PRESSUR
PRCFILE AND THE WEIGHT FLOW DISTRIBUTION FOR AN OPEN MATRIX FLOCW,
BOILING WATER REACTCR.

256 MANTA MANTA IS A PROGRAM WHICH PRO-
VIDES A THERMAL-HYDRAULIC MNODAL ANALYSIS IN THE STEADY STATE. IT
WAS CESIGNED TC ANALYZE FUEL ELEMENT CONFIGURATION IN THE SUPER-
HEAT DEVELOPMENT PROGRAM. MANTA ANALYZES MIXING BETWEEN COOLANT
CHANNELS, ALLOWS FCR TEMPERATURE VARTANT CONDUCTIVITY IN ADMIT-
TANCE CALCULATICN, AND MULTIPLE STACKEC SEGMENTS THKROUGH THE FUEL
REGICN FOR A 7 ELEMENT CLUSTER ANALYSIS OVER A LENGTE OF UP TO
8 FEET. MANTA 1S CESIGNED FOR SINGLE-PASS STEAM FLOW. THE
FLOW DIRECTION IN THE COOLANT CHANNELS MAY BE EITHER UP OR DOWN,
THEREBY PERMITTING THE ANALYSIS OF TWO-PASS AS WELL AS SINGLE-PASS
FUEL ELEMENTS. MANTA ACCCUNTS FOR THE HEAT TRANSFER AND PRESSURE
DRCP THAT MAY CCCUR BETWEEN COOLANT CHANNELS DUE TO MIXING AS WELL
AS TC THE CONVENTICNAL HEAT TRANSFER AND PRESSURE DROP RELATION-
SHIPS DUE TO FRICTION, DISCONTINUITIES, ACCELERATICAN, CCNVECTION,
CONDUCTION, ANDC RADIATICN. MANTA ALLOWS FOR THE CALCULATION AT
EACH NCDE OF THE MATERIAL PRCPERTIES VISCOSITY, SPECIFIC KEAT,
CONDLCTIVITY, AND SPECIFIC VCLUME TO CORRESPCND TO THE ACTUAL NODE
TEMPERATURE BEING SCLVED FCR.

267+ WATER WATER IS A SUBROUTINE USED TO
EXTRACT THERMODYNAMIC ANC TRANSPORT PROPERTIES OF LIQUID, VAPOR,
AND SUPERCRITICAL WATER BY TABULAR INTERPOLATICN OVER THE RANGE OF
STATES - 14.5 TO 14,500 PSIA AND 32 TO 1472 DEGREES F. THESE
PRCFERTIES ARE SPECIFIC VOLUME, SPECIFIC ENTHALPY, DYNAMIC VIS-
COSITY, AND THERMAL CONDUCTIVITY, TABULATED FOR PRESSURE AND TEM-
PERATURE CONDITICNS.
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212 FIGRO FIGRO CALCULATES THE ONE-DI-
MENSICNAL STEACY-STATE TEMPERATURE DISTRIBUTION AND TOTAL FUEL
SWELLING FOR METAL-CLAD, AXISYMMETRIC, BULK-CXIDE CYLINDRICAL FUEL
ELEVMENTS. THE FUEL PELLET MAY BE SOLIC, ANNULAR, OR CCNTAIN TwWO
RADIAL ZONES. OXIDE FUEL THERMAL CCNDUCTIVITY IS A FUNCTION OF
TEMPERATURE, CEPLETION, AND POFOSITY. FUEL SWELLING IS A FUNCTION
OF TEMPERATURE, DEPLETICN, INTERNAL HYDROSTATIC PRESSURE, AND FIS-
SICNING RATE. EITHER THE CLAD SURFACE FLUX OR THE TEMPERATURE AT
THE INSIDE RACILS CF THE FUEL MAY BE SPECIFIED AS A BOUNCARY CON-
DITICN FOR THE HEAT CONDUCTICN ECUATICN. THERMAL EXPANSION OF THE
FUEL ANC CLADCING IS ACCCUNTED FCR.

286 HOT2 HOT2 IS A DIGITAL COMPUTER
PRCGRAM TO SOLVE TwWO-DIMENSICNAL PLANE AND AXIALLY SYMMETRIC
STEACY-STATE AND TRANSIENT HEAT CONDUCTION PROBLEMS WITH DIAGONAL
BOUNCARIES ANC INTERFACES. MESH SPACING (AT MOST 5000 POINTS) IS
COMPLETELY VARIABLE. AS MANY AS S9 REGIONS ARE PERMITTED IN ORDER
TO CESCRIBE SPATIAL VARIATIONS IN MATERIAL PROPERTIES, HEAT
GENERATICN RATES, AND BOUNDARY CCNCITIONS. THE HEAT GENERATION
RATE AND BOUNCARY CONDITICNS MAY VARY WITH TIME,

294 MOB99/HCH BY MAKING CALLS CN A SUBROU-
TINE CALLED HCH, M0899 ECITS THERMODYNAMIC AND TRANSPORT PROPER-
TIES OF WATER CVER THE RANGE 14.5 TO 2538 PSIA AND UP TO 608
DEGREES FAKRENFEIT BELOW SATURATICN AND 932 DEGREES FAHRENHEIT
ABCVE SATURATICN.

»

259 LION LION IS A DIGITAL COMPUTER
PRCCRAM WHICH WILL SOLVE THREE-CIMENSICNAL TRANSIENT AND STEADY-
STATE TEMPERATURE DISTRIBUTICN PRCBLEMS. THE INPUT CONSISTS OF
GECMETRY, PHYSICAL PRCPERTIES, BCUNDARY CONDITIONS, INTERNAL HEAT
GENERATION RATESys AND CCCLANT FLCW RATES AS A FUNCTICN OF TIME.
IN ACDITICN TC SCLVING PRCBLEMS CF HEAT CONOUCTION IN A STRUCTURE,
LICN CAN HANDLE FORCED CCNVECTION, FREE CONVECTION, AND RADIATION
OR A COMBINATICN OF THESE AT THE SURFACE OF THE STRUCTURE. THE
OUTPUT CONSISTS COF COMPLETE NCCAL TEMPERATURE DISTRIBUTICNS ALCNG
WITH SURFACE FLUXES AND HEAT TRANSFER COEFFICIENTS. AN CPTION IS
INCLUDED IN THE PRCGRAM FCR DETERMINING THE MEAN TEMPERATURE IN
ANY SPECIFIED SECTION OF THE STRUCTURE.
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331 MO219(FLCT1) FLOT1 WILL PREDICT THE STEADY-
STATE FLOW AND THE FLOW TRANSIENT DUE TO THE SUBSEQUENT LOSS OF
POWER TC ALL PUMPS AND TERMINATE THE TRANSIENT AT A SPECIFIED TIME
OR IT WILL PRECICT THE FLCW TRANSIENT IN WHICH ONLY SOME OF THE
PUMPS ARE LOST. THKIS LATTER TRANSIENT MAY BE TERMINATED BY A
MAXIMUM TRANSIENT TIME CR BY CHECK VALVE CLOSURES IN ALL LOOPS IN
WHICK PUMPING POWER IS LCST. [IN THE LATTER EVENT, THE PROGRAM
WILL PREDICT THE SUBSEQUENT STEADY-STATE FLCW DISTRIBUTICN,

346 THTE THTE (TRANSIENT HEAT TRANSFER
VERSION E) PROVIDES A SCLUTICN CAPABILITY FOR LARGE COMPLEX,
THREE-DIMENSICNAL TRANSIENT ANC STEADY-STATE HEAT TRANSFER PROB-
LEMS WHICH CAN INCLUDE CCNLUCTION, CONVECTION, AND RADIATION WITH
THE CPTICN TO COMPUTE FLUID FLCWw RATES ON A CNE-DIMENSIONAL BASIS.

348 TOPS THE TOPS PROGRAM IS A DIGITAL
SIMULATICN OF PRESSURIZER CYNAMICS BASED ON A RIGOROUS APPLICATION
OF THE FIRST LAW CF THERMODYNAMICS AND PHENOMOLOGICAL HEAT AND
MASS TRANSFER LAWS WITH EMPIRICALLY CETERMINED COEFFICIENTS. THE
PRCGRAM IS USEFUL IN STUDYING THE THERMODYNAMIC PATHS OF PRESSUR-
IZER TRANSIENTS AND IS CONVENIENT TO USE AS A CESIGN TOOL.

349 TOCDEE THE TOODEE PROGRAM CALCULATES
TEMPERATURES AT THE CENTER POINTS OF A TWO-DIMENSIONAL ARRAY IN
X-Y, R-Z, OR R-THETA GECMETRY. TFE MESH IN THIS ARRAY MAY BE
VARIABLY-SPACEC. AVERAGED MATERIAL CONSTANTS ARE USED WHICH MAY
BE SPATIAL AND TEMPERATURE DEPENDENT. PROVISION IS MADE IN THE
PRCGRAM FOR MATERIAL PHASE CHANGES. CHANNELS FOR FORCED FLOW
COCLANT MAY BE INCLUDED AT EXTERICR BOUNCARIES. 1IN ADDITION TO
THE TEMPERATURE ARRAY, PRCGRAM CUTPUT INCLUDES SURFACE TEMPERA-
TURES AND HEAT FLUXES.

382 RAPP RAPP COMPUTES THE RELATIONSHIP
AMCNG MASS FLOW, PRESSURE, AND PIPING RESISTANCE (K-FACTOR) FOR
HIGH VELOCITY FLOW OF A TWO-PHASE MIXTURE OF STEAM AND WATER. THE
SOURCE FLUID MAY BE SUBCCOLED OR SATURATED WATER, SATURATED STEAM,
OR A MIXTURE CF STEAM ANC WATER. THE DOWNSTREAM PRESSURE MUST BE
BELCW THE SATURATICN PRESSURE CF THE SOURCE FLUID. SPECIFIC
APPLICATICNS INCLUDE PRESSURIZER SURCE LINE PRESSURE DROP AND
PRESSURE DISTRIBUTICN DOWNSTREAM CF A RELIEF VALVE.

255 . FLAC . THE FLOW ANALYSIS CODE FLAC
CALCULATES THE STEADY-STATE FLOW AND PRESSURE CISTRIBUTICN IN AN
ARBITRARY NETWCRK. THE PROGRAM INCLUDES THE POSSIBILITY OF HEAT
ADCITICN AND MASS ADDITICN IN ANY PORTION OF THE NETWORK.
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366 WASP WASP USES A UNIQUE METHCD TO
QUICKLY CALCULATE VARIOUS WATER AND STEAM PHYSICAL PROPERTIES OVER
AN EXTREMELY WICE RANGE.

408 TAC2D TAC2D IS DESIGNED TO TREAT
TRANSIENT, TWO-DIMENSIONAL HEAT TRANSFER PROBLEMS. STEADY-STATE
PRCBLEMS ARE TREATED BY CONSIDERING THE PROBLEM TO BE A TRANSIENT,
STARTING WITH AN ASSUMED TEMPERATURE DISTRIBUTION AND RUNNING
UNTIL EQUILIBRIUM CONDITIONS ARE ESTABLISHED. GEOMETRICALLY,
RECTANGULAR (X=Y)y, CYLINCRICAL (RyZ), OR CIRCULAR (R,THETA) COOR~-
DINATES MAY BE USED.

414 TAC3D TAC3D IS DESIGNED TO TREAT
TRANSIENT, THREE-DIMENSICNAL HEAT TRANSFER PROBLEMS. STEADY-STATE
PRCBLEMS ARE TREATED BY CONSIDERING THE PROBLEM TO BE A TRANSIENT,
STARTING WITH AN ASSUMED TEMPERATURE DISTRIBUTICN AND RUNNING
UNTIL EQUILIBRIUM CONDITIONS ARE ESTABLISHED. GEOMETRICALLY, THE
PRCBLEM MAY BE CEFINED BY EITHER RECTANGULAR (X,Y,Z) OR CYLINDRI-
CAL (RyZ,THETA) COCRDINATES.

424 GLUBIL GLUB1 SOLVES THE WATERLOGG ING
TRANSIENT CAUSEC BY THE EXISTENCE OF A FUEL ELEMENT CLADDING
DEFECT DURING AN INCREASE IN PCwWER. THE POWER IS EITHER - CASE 1,
PUT IN AS AN ARBITRARY FUNCTICN OF TIME, OR CASE 2, ASSUMED TO BE
A SERIES OF LINEAR RAMPS TO A NEW STEADY-STATE WITH STEEPER AND
STEEPER SLOPES. ALL THE GECMETRY AND METAL PRCPERTIES ARE INPUT
QUANTITIES. WATER PROPERTIES ARE OBTAINEC FROM INTERNAL TABLES.
CLAD AND FUEL THERMAL, STRESS, AND STRAIN COMPUTATIONS ARE PER-
FCRMED. THE QUTPUT CONSISTS CF INTERNAL PRESSURE AND DEFECT FLOW.
FOR CASE 1, THE CLAD STRESS VERSLS TIME IS OUTPUT, AND FOR CASE 2,
THE NEW STEADY-STATE POWER WHICK JUST CAUSES CLAD FAILURE IS OUT-
PUT.

432 COBRA2 COBRA2 CALCULATES THE STEACY-
STATE FLOW, ENTHALPY AND PRESSURE CROP IN THE SUBCHANNELS OF RCD
BUNCLE NUCLEAR FUEL ELEMENTS CURING BOTH NON-BOILING AND BOILING
CONDITICNS. THE PROGRAM USES A MATHEMATICAL MCDEL THAT INCLUDES
THE EFFECTS OF TURBULENT AND DIVERSICN CROSSFLOW MIXING BETWEEN
THE SUBCHANNELS.

440 DYNAM CYNAM PERFURMS A DYNAMIC ANA-
LYSIS OF CNCE-THROUGH BOILING FLOW OSCILLATICNS WITH STEAM SUPER-
HEAT. THE MODEL DESCRIBING THE SUPERHEAT REGIME (SINGLE-PHASE,
VARIABLE DENSITY FLUID) FOR SUBCRITICAL PRESSURE OPERATION IS ALSO
APPLICABLE TO THE STUDY OF ONCE-THROUGH OPERATION USING SUPERCRI-
TICAL PRESSURE WATER.
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48 FUGUE THE FUGUE PROGRAM COMPUTES
STEACY-STATE WALL AND BULK FLUIC TEMPERATURE, VOID FRACTICN, AND
LOCAL PRESSURE IN LIQUIC-CCOLEC CLOSED CHANNELS IN WHICH THE HEAT-
ING RATE IS SPECIFIED. THE REQUIRED RELATICNSHIPS ARE EXPRESSED
IN GENERAL, NCN-DIMENSICNAL FCRM AND COMBINED IN AN INTERNALLY
CONSISTENT MANNER TO ALLOW PREDICTIONS FCR A VARIETY OF COOLANTS
ANC SPECIFIED CPERATING CCNDITIONS.

860 SOR2 SOR2 SOLVES FOR THE FORCES,
STRESSESy CEFLECTIONS, AND STRAINS IN THIN SHELLS OF REVOLUTION.
THE SHELLS MAY BE CENERAL SURFACES OF REVOLUTION WITH VARIABLE
THICKNESSES AND ELASTIC MOOCULII. THIS INCLUDES THE MORE FAMIL IAR
FORMS - THE CIRCULAR FLAT PLATE, CONE, CYLINDER, SPHERE, ELLIPSE,
AND TORII WITH CIRCULAR OR ELLIPTICAL CROSS SECTIONS, FOR WHICH A
SIVPLIFIED INPUT IS USEDe. THE AXISYMMETRIC LOADINGS CONSIDEREC
INCLUDE ARBITRARY CISTRIBUTICNS OF NORMAL, TANGENTIAL AND MOMENT
SURFACE LOADINGS, AS WELL AS ECGE FORCES AND DEFLECTIONS. THE
EFFECTS OF RADIAL AND AXIAL TEMFERATURE DISTRIBUTICONS, CENTRIFUGAL
LOACING DUE TO ROTATION ABOUT THE AXIS AND VIBRATICN ARE INCLUDED.
THE ADDITIONAL EFFECTS CF MISALIGAMENT, LINE LOADS, AND ELASTIC
SUPPORTS AT THE SHELL INTERSECTIONS ARE CONSIDERED.

106 4RESTRAINT PIPE STRESS CCDE THIS PROGRAM EVALUATES A FOUR
RESTRAINT PIPING SYSTEM DESIGNEC FOR HIGH TEMPERATURE OPERATION.

112 CROCK CROCK SELECTS THE MINIMUM
WEIGHT DESIGN FOR A SPACE POWER PLANT IN WHICH THE WASTE CYCLE
HEAT IS RADIATED DIRECTLY TO SPACE FROM THE CONDENSER. IT
ACCCUNTS FOR KEAT TRANSFER, FLUID FLCW, METECROID PRCTECTION, AND
THE GECMETRIC PROPERTIES OF A RACIATCR-CCNDENSER,

114 SHOCK SHOCK SELECTS THE MINIMUM
WEIGHT CESIGN FOR A HEAT-REJECTICN SYSTEM FOR A SPACE POWER PLANT
IN WHICH THE SENSIBLE HEAT LOST FRCM A SINGLE-PHASE FLUID IS RADI-
ATED TO SPACE. IT ACCOUNTS FOR FEAT TRANSFER, FLUID FLOW, METE-
ORCIC PROTECTICN AND RADIATOR GECMETRY,

187 CENTRIFUGAL PUMP IMPELLER DES THIS SYSTEM HAS BEEN
DEVELOPED FOR THE CESIGN AND CEVELOPMENT OF HIGH SPEED TURBO-
MACHINERY FOR PUMPING HIGH TEMPERATURE LIQUIC METALS. AFTER
INITIALING THE ANALYSIS ANC CESIGN EFFORT BY ESTABLISHING
THE PUMP CONDITIONS OF SERVICE THE CODES ARE USED TO DEFINE THE
PUVP IMPELLER CESIGN. IN ALL PROGRAMS, REAL FLUID EFFECTS ARE
NOT CONSIDEREC. THE MACHINING CODE PRODUCES A PAPER TAPE FOR
USE IN THE ACTUAL FABRICATION CF THE IMPELLER.



829

DEFORMATICN ANC STRESS DISTRIBUTICN CCMPUTATIONS, 2/71
STRUCTURAL ANALYSIS ANC ENGINEERING DESIGN STUDIES

190 WOPEXPRT, WEIGHT CPTIMIZATICN THF PURPCSE OF THE CODE IS TO
CHCOSE THE LIGHTEST REACTOR RESULTING FROM ALL POSSIBLE CCM-
BINATICNS OVER THE RANCE OF REACTCR INDEPENDENT VARIABLES
SPECIFIED., THE ENGINEERING CALCULATICNS FOR EACH REACTOR DESIGN
ARE BASED CN A LIQUID-COOLED CYLINCRICAL REACTOR HAVING PIN-TYPE
FUEL ELEMENTS. REACTOR CCNTRCL IS ASSUMED TO BE EFFECTED BY
MOVABLE SIDE REFLECTORS SURRCUNDING THE CORE. NECESSARY PHYSICS
DATA IS INPUT IN THE FORM CF SECCNC-CEGREE EQUATIONS AS A FUNCTION
OF THE INDEPENCENT VARIABLES.

232 GAZELLES CETERMINATICN OF GAS-COOLEC
FAST REACTOR CCRE PROPCRTICNS REQUIRED TO SATISFY SPECIFIED DESIGN
CONSTRAINTS AND COMPUTATION OF RESULTING PERFORMANCE CHARACTER=-
ISTICS.

£33 “'CORE THE REACTOR CORE CONFIGURATION
DESIGNED BY THE CCRE PRCGRAM CONSISTS OF CYLINDRICAL FUEL ELEMENTS
ARRANGEC ON AN EQUILATERAL PITCH SPACING WITH INTERNAL AND EXTERNA
COCLING. THE FUEL ELEMENT IS CCMPOSED OF THREE CONCENTRIC GRAPHIT
RINGSy AN INTERNAL COCLANT CHANNEL, AND A SPINE. THE COOLANT
CHANNEL IS FORMEC BY THE SPINE AND INNER GRAPHITE RING. THE FUEL
IS CCNTAINED IN THE MIDCLE GRAPHITE RING. CORE WILL DETERMINE THE
NUMBER OF FUEL ELEMENTS OF A SPECIFIED OIAMETER AND LENGTH
REQUIRED TO SATISFY A GIVEN CENTRAL FUEL TEMPERATURE. IT ALSO
ADJLSTS THE PITCH SPACING REQUIRED TC PRODUCE A DESIRED PRESSURE
DROP AS WELL AS PROVIDING A SPECIFIED INTERNAL COOLING RATE.

244 CYCLOPS1 CYCLOPS1 IS A PRCGRAM FCR THE
ANALYSIS OF THERMOCYNAMIC SYSTEMS. IT IS A GENERAL PURPOSE
PRCGRAM THAT PERFORMS A HEAT AND MASS BALANCE FOR THERMCCYNAMIC
SYSTEMS COMPOSED CF PUMPS, TURBINES, SEPARATORS, HEAT EXCHANGERS,
COMPRESSORS AND FLOW THROTTLING CEVICES. THESE COMPONENTS MAY BE
CONNECTED IN ANY DESIRED WAY. THE THERMODYNAMIC FLUIDS THAT MAY
BE LSED ARE WATER, AIR, NITRCCEN, ANC PARA-HYOROGEN.

250 SAFE-PCRS SAFE=-PCRS NUMERICALLY DETER-
MINES THE STRESS AND STRAIN DISTRIBUTION WITHIN EITHER HOMOGENEOUS
OR HETEROGENEOUS THICK-WALLEC BCDIES OF REVOLUTION. IT IS
DESICNED FOR THE ANALYSIS OF MULTI-MATERIAL AXISYMMETRIC COMPOSITE
STRUCTURES SUCH AS REINFCRCED AND/OR PRESTRESSEC CCNCREVE VESSELS.
DEFCRMATICNS MUST BE WITKIN THE ELASTIC LIMIT CF THE MATERIALS
CONSIDERED AND ONLY BOCIES OF REVCLUTION SUBJECTED TO AXISYMMETRIC
LOACING CAN BE TREATED.
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251 SAFE-AXISYM SAFE-AXISYM IS A PROGRAM FCR
THE ANALYSIS OF MULTI-MATERIAL AXISYMMETRIC COMPOSITE STRUCTURES.
IT IS DESIGNED FCR THE ANALYSIS OF HETEROGENEOUS STRUCTURES SUCH
AS REINFORCEC ANC/CR PRESTRESSEC CONCRETE VESSELS. THE STRUCTURE
IS ASSUMED TO BE LINEARLY ELASTIC, AND ONLY BODIES OF REVOLUTICN
SUBJECTED TO AXISYMMETRIC LOADING CAN BE TREATED.

252  SAFE-PLANE SAFE-PLANE IS APPLIED TO ThO-
DIMENSICNAL STRUCTURES OF ARBITRARY GEOMETRY UNDER IN-PLANE LOADS.
EITHFER PLANE STRESS OR PLANE STRAIN CONDITIONS MAY BE IMPOSED.
MECHANICAL AND/OR THERMAL LOADS ARE PERMITTED.

253 SAFE-SHELL SAFE-SHELL IS USED TO DESIGN
ANC ANALYZE AXISYMMETRIC THIN SHELL STRUCTURES OF ARBITRARY
GENERATRICES UNCER AXISYMMETRIC MECHANICAL AND/OR THERMAL LOADING
CONDITICNS. THE INTERSECTION OF TWO OR MORE SHELLS CAN BE
TREATED.

266 CYGRO2 CYGRO2 IS USED TO DETERMINE
STRESSES AND STRAINS DURING STEADY-STATE AND TRANSIENT POWER
OPERATICN OF AN OXIDE-FUELED, METAL CLAD ROD-TYPE FUEL ELEMENT IN
A PRESSURIZED ENVIRONMENT. NMAJOR LOADING CONDITIONS INCLUDE FUEL
SWELLING, FISSIGN GAS AND COCLANT PRESSURE, CLAD GROWTH AND DIF-
FERENTIAL THERMAL EXPANSICN. THE APPLICATICN FOR WHICH THE PRO-
GRAM HAS BEEN DEVELOPED IS ZIRCALCY TUBES CONTAINING BULK OXIDE
FUEL. AXIAL AND AZIMUTHAL SYMMETRY CF TEMPERATURE AND STRESSES IS
ASSUMED.

282 SEALSHELL2 (MO110) THE SEALSHELL2 PROGRAM DETER-
MINES STRESSESy STRAINS, DEFLECTICNS, AND REACTIONS IN A THICK
SHELL OF REVOLLTICN WITH AXISYMMETRIC LOADING. THE LOADING CON-
SISTS OF A TEMPERATURE DISTRIBUTICN, INSIDE ANC OUTSIDE PRESSURE
DISTRIBUTIONS, ANC CIRCUMFERENTIAL FCRCES ANC MOMENTS APPLIED TO
THE MIDDLE SURFACE. THE SKELL IS LINEAR-ELASTIC WITH TENSILE,
BENDING, AND SHEAR STRAINS.

283 M0552 M0552 SOLVES THE TRANSIENT
RESPCNSE PROBLEM CF LINEAR ELASTIC, LUMPED-MASS SYSTEMS SUBJECTED
TO A UNIDIRECTIONAL FOUNCATICN TRANSIENT THAT CAN BE EITHER A
VELCCITY OR ACCELERATICN TRANSIENT. NORMAL MODE THEORY IS USED
AND THE INPUT TO THE PROGRAM CCNSISTS OF THE MODE SHAPES, FREQUEN-
CIES, AND FCUNCATICN TRANSIENT. ELEMENT EFFECTS ARE ALSO EVALU-
ATEC AS A FUNCTICN OF TIME. MOCAL DAMPING COEFFICIENTS MAY BE
SPECIFIED.
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300 SAFE-CREEP SAFE-CREEP PERFORMS A VISCC-
ELASTIC ANALYSIS OF PLANE OR AXISYMMETRIC COMPOSITE CCNCRETE
STRUCTURES WITF AGE- ANC TEMPERZTLRE-DEPENDENT CREEP DATA.

315 WIREX WIREX PRCDUCES WIRING LISTS
CONTAINING ALL THE INFORMATICN NCRMALLY FCUND ON DETAILEC WIRING
DRAWINGS. THESE LISTS ARE PRESENTED TO THE ELECTRICIANS AS A JOB
BOCK CCNTAINING INFORMATICAN IN THE ORDER IN WHICH IT IS REQUIRED
FOR LOGICAL PRCOCECURE THRCUGH A WIRING JOB. WIREX LISTS WERE USFD
EXTENSIVELY DURING INSTALLATICN FCR THE UHTREX PROJECT,

329 MO4ST(PIPE) PIPE PERFORMS AN ELASTIC
STRESS ANALYSIS OF A 3-DIMENSICNAL PIPING STRUCTURE WITH THERMAL
STRESSESy REDUNDANT LOOPS, ANC CCNCENTRATED LOADS.

332 SAFE-3D SAFE-3D IS A FINITE ELEMENT
PROGRAM FOR THE THREE-CIMENSIONAL ELASTIC ANALYSIS OF HETEROGENE-
OUS CCMPOSITE STRUCTURES. THE PRCGRAM USES THE FOLLOWING TYPES OF
FINITE ELEMENTS - (1) TETRAHECRAL ELEMENTS TC REPRESENT THE CON-
TINUUM, (2) TRIANGULAR PLANE STRESS MEMBRANE ELEMENTS TO REPRESENT
INNER LINER OR OUTER CASE, AND (3) UNIAXIAL TENSION-COMPRESSION
ELEMENTS TO REPRESENT INTERNAL REINFORCEMENT. THE STRUCTURE CAN
BE CF ARBITRARY GECMETRY AND HAVE ANY DISTRIBUTION OF MATERIAL
PROPERTIES, TEMPERATURES, SURFACE LOADINGS, AND BCUNDARY CONDI-
TICAS.

237 - STEM STEM CALCULATES AND PUNCHES
OUT PARTIALLY-COUPLED MASS, STIFFNESS AND INTERNAL LOAD FUNCTICN
MATRICES FOR A STRUCTURAL SYSTEM OF BEAMS HAVING PRISMATIC SEG-
MENTS. SHEAR DEFORMATICN AND RCTATICNAL INERTIA ARE INCLUDED IN
THE CALCULATICNS.

344 CEM GEM IS INTENDED PRIMARILY TO
PERFCRM VIBRATICN STUDIES WITH THE CAPABILITY OF GENERATING INPUT
FOR THE VEP (VIBRATION EIGENVALUE PRCBLEM) ROUTINE AND PERFORMING
ACCITIONAL OPERATICNS CN THE OUTPUT FROM THE SHO (SHCCK) SEGMENT.
GIVEN A SYSTEM OF MASSES AND SPRINGS, THE VEP ROUTINE COMPUTES THE
NATURAL FREQUENCIES OF THE VIBRATING SYSTEM AS WELL AS THE MODE
SHAPES FOR EACH FREQUENCY. GIVEN THE MODE SHAPES, FREQUFNCIES,
AND MASSES OF A VIBRATING SYSTEM, THE SHO ROUTINE WILL CCMPUTE THE
CEFLECTIONS AND FORCES AT THE MASS POINTS.
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353 SkELL2 SWELL2 WAS DEVELOPED TO PRO-
VIDE THE FUEL-ELEMENT LIFETIME CATA REQUIRED FOR POWER PLANT OPTI-
MIZATICN STUDIES. THE PROGRAM CCMMENCES BY CALCULATING RADIAL AND
AXIAL TEMPERATURES IN A FUEL ELEMENT. THE FUEL WHICH IS HOTTER
THAN THE EFFECTIVE-FISSICN-GAS-RELEASE-TEMPERATURE IS CONSIDERED
TO RELEASE ITS FISSION GAS IMMECIATELY TO A PLENUM, AND THE PRES-
SURE OF ALL PLENUM GAS IS CALCULATED. THE PRESSURE OF THE GAS
RETAINEDC FOR A WHILE IN THE CCOLDER FUEL IS ALSO CALCULATED. AT
EACH AXIAL POSITICN THE PLENUM PRESSURE IS CCMPARED WITH THE PRES-
SURE EXERTED BY RETAINED FISSICN GAS, AND THE LARGER OF THE TWO
PRESSURES IS CCNSICERED TO BE THE EFFECTIVE PRESSURE AS FAR AS
CLACCING CAMAGE IS CONCERNED. THE CLADDING IS ASSUMED TO FAIL
WHEN ITS CUMULATIVE DAMAGE EQUALS UNITY AT ANY AXIAL POSITION.
DAMACE COMPONENTS ARE PRIMARY CREEP, SECCNDARY CREEP, RATCHETING
GRCWTH DUE TO THERMAL CYCLING, FATIGUE DUE TO THERMAL CYCLING, AND
STRAIN CUE TO INEXCRABLE FUEL SWELLING. AT EACH STEP OF THE CAL-
CULATIONS THE FUEL ELEMENT IS SUBJECTED TO SEVERAL CONDITIONS OF
ABNORMAL CPERATICN (OVERPOWER, FLOW CCASTDOWN, ETC.) TO ENSURE
THEY COULD NOT PROCUCE ENOUGH ADDITICNAL DAMAGE TO CAUSE FAILURE
AT THAT TIME.

357 SUPORAN SUPORAN SOLVES FOR STEADY-
STATE DEFORMATICN AND STRENGTH CHARACTERISTICS OF A NUCLEAR REAC-
TCR CORE SUPPCRT STRUCTURE. THIS STRUCTURE IS ASSUMED TO BE MADE
OF TwO CIRCULAR PLATES WHICH ARE LOCATED ABOVE EACH OTHER AND ARE
INTERCCNNECTEC PERPENDICULARLY WITH CONCENTRIC ROWS CF TUBULAR
MEMBERS. THE GECMETRY OF THE STRUCTURE AND ITS LOADING (TRANS-
VERSE PRESSURE AND INTERNAL TEMPERATURE GRACIENTS) ARE ALL OF
AXTSYMMETRICAL NATURE.

365 'BON2 BOW2 IS USED TO CALCULATE
DEFLECTICNS OF CLOSELY-SPACED PARALLEL BEAMS, EACH WITH LIMITED-
PIVCT SUPPORT AT ONE END, POSSIBLE BEAM INTERACTIONS AT THE OTHER
ENC AND AT ONE INTERMEDIATE POSITION, ASSUMING AN ARBITRARY TEM-
PERATURE DISTRIBUTICN.

378 TUBE TUBE SOLVES FOR THE STRESSES
DUE TO PRESSURE AND TEMPERATURE IN A U-TUBE TYPE HEAT EXCHANGER.
SPECIFICALLY, IT HANDLES A CONFIGURATION CONSISTING CF A SPHERICAL
HEAD, PRIMARY TRANSITICN CYLINDER, AND SECONDARY CYLINDER. THE
TRANSITICN CYLINDERS MAY BE CONICAL AND TAPERED IN THICKNESS, BUT
THE REMAINING SHELLS ARE OF UNIFORM THICKNESS. THE SPHERICAL
HEAC AND THE TRANSITION CYLINDERS MAY BE OMITTED FROM A PROBLEM,

379 SAFE-2D SAFE-2D PERFORMS THE ELASTIC
STRESS ANALYSIS OF GENERAL AXISYMMETRIC, PLANE, AND CCMBINED AXI-
SYMMETRIC AND PLANE COMPOSITE STRUCTURES.
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382 MO0266 M0266 CCMPUTES THE DYNAMIC
SHOCK FCRCES ANC MCCAL FREQUENCIES ACTING ON A LUMPED MASS, LINEAR
ELASTIC MOCEL CF A STRUCTURE SUBJECTED TO SHOCK SPECTRUM INPUTS.
THE MODEL EMPLCYED IS A COLLECTICN OF LUMPED MASSES CONNECTED BY
WEIGHTLESS FLEXIBLE ELEMENTS. |[IF THE ORIGINAL STRUCTURE IS NOT
STATICALLY DETERMINATE, REDUNCANT FORCES MUST BE INTRODUCED TO
ENSURE A PRIMARY STRUCTURE THAT IS.

391 SORSODB SORSDB WAS WRITTEN TO CALCU-
LATE THE STRESS INTENSITIES AND FATIGUE USAGE FACTORS FOR PRES~-
SURE VESSELS (STRUCTURAL MEMBERS) IN ACCORDANCE WITH THE ASME
CODEys NUCLEAR VESSELS, SECTICN 3. THE INPUT REQUIRES THE BASIC
MEMBRANE AND BENDING STRESSES GENERATED BY THE SCR2 CODE (ACC
ABSTRACT 80) OR ANY ADAPTABLE SHELL PRCGRAM. THE OUTPUT INCLUDES
STRESS DIFFERENCES, STRESS INTENSITIES, AND FATIGUE USAGE FACTCRS.

387 GAPL3 GAPL3 DETERMINES THE INELAS-
TICy LARGE-DEFLECTION BEHAVIOR OF THIN PLATES OR AXIALLY SYMMETRIC
SHELLS WITH PRESSURE LOADING AND CEFLECTION RESTRAINTS.

402 SABCR4 SABOR4 IS A DISCRETE ELEMENT
DISPLACEMENT PROGRAM FOR THE LINEAR-ELASTIC, STATIC, LOAD-DEFLEC-
TICN ANALYSIS CF MERIDIONALLY-CURVED, VARIABLE-THICKNESS,
BRANCHED, THIN SHELLS CF REVCLUTICN WHICH MAY BE SUBJECTED TO CON-
CENTRATED OR DISTRIBUTED EXTERNAL LOADING AND TO ISOTHERMAL OR
NONUNIFORM TEMPERATURE CONCITICAS. THE PROGRAM CONSISTS OF FIVE
PRIMARY SUBPRCGRAMS - HAL4, MELT4, LANCE4, MAINS4, AND SUMPLOT4.
THREE OF THESE (HAL4, MELT4, ANC LANCE4) PROCESS EXTERNAL-MECHANI-
CAL-LOAD OR THERMAL-LOAD CATA TO DETERMINE THE GENERALIZED NODAL
FCRCES FOR EACH CISCRETE ELEMENT., MAINS4 COMPUTES THE DISCRETE-
ELEMENT STIFFNESS AND MASS MATRICES AND FORMS THESE MATRICES FOR
THE ASSEMBLED STRUCTURE. SUMPLCT4 CALCULATES THE OTHER QUANTITIES
OF INTEREST, SUMS CONTRIBUTIONS FRCM VARIOUS LOADING HARMONICS,
AND PREPARES RESULTS FOR CALCCMP PLOTTING.

404 FINEL FINEL IS A COLLECTION OF THREE
PRCGRAMS FOR THE CALCULATICN OF THE ELASTIC AND PLASTIC BEHAVIOR
OF STRUCTURES. THE STRUCTURES ARE BUILT UP FROM PLATES AND BARS,
WHICH CAN BE ARRANCED IN EITHER 2-DIMENSIONAL CR 3-DIMENSICNAL
ASSEMBLIES. THE PLATES CAN BE IN PLANE STRESS OR PLANE STRAIN.
FINEL2 FANDLES 2-D STRUCTURES CALY. FINEL3 CAN HANDLE BOTH 2- AND
3-D STRUCTURES, BUT IS SLOWER.
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412 MANEL THE MANE1l PROGRAM FINDS THE
MAGNETIC FLUX IN EACH BRANCH OF A MAGNETIC NETWORK CCNSISTING OF A
NUMBER CF BRANCHES OF IRCN AND AIR., THE PROBLEM IS CNE STEP IN
THE CESIGN OF SLOW SPEED RELUCTANCE MOTORS IN WHICH THE MAGNETIC
FLUX IS DETERMINEC IN ALL CCMPCNENT PARTS FOR A POSITICN OF THE
ROTCR WITH RESPECT TO THE STATOR.

445 CYGRO3 CYGRO3 IS AN EXTENSIVE MODIFI-
CATICN OF CYGRC1 AND CYGRO2 (ACC ABSTRACT 266). BASICALLY THE
PRCGRAM CALCULATES TEMPERATURES, DEFORMATION, AND STRESSES IN
CLADCED FUEL RCDS AS A FUNCTION OF A HISTORY OF POWER AND COOLANT
CONDITICNS. AXIAL AND CIRCUMFERENTIAL UNIFORMITY ARE ASSUMED.
BUBBLE GROWTH ANC MIGRATICN ARE INCLUDED. THE MAIN CHANGES FROM
CYGRC1 AND CYGRO2 ARE IN THE AREA OF VOID MIGRATION, FUEL CRACK-
INGy CLAD CCOLLAPSE, REPRESENTATICN OF IN-PILE CREEP AND CLAD
ANISCTROPY,
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45 GRACE1L GRACE1l IS A MULTIGROUP, MULTI-
REGICN, GAMMA-RAY ATTENUATION PROGRAM CESIGNED PRIMARILY FOR
COMPUTING GAMMA-RAY HEATING AND GAMMA-RAY DCSE RATES IN MULTIRE-
GICN FINITE OR SEMI-INFINITE SLAB SHIELDS. A CIFFERENT BUILDUP
FACTCR MAY BE SPECIFIED FOR EACH SOURCE REGICN CONSIDERED.

46 GRACE2 GRACE2 IS A MULTIGROUP,
MULTIREGION, GAMMA-RAY ATTENUATICN PROGRAM TO COMPUTE THE TOTAL
DOSE RATE OR HEAT CGENERATICN RATE FRCM EITHER A SPHERICAL OR A
CYLINDRICAL SOURCE. THE SCURCE, WHICH MAY BE LOCATED IN EITHER
THE CENTRAL REGICN OF THE SYSTEM OR IN A CONCENTRIC SHELL REGION
SURRCUNDING IT, MAY BE UNIFORM, EXPONENTIAL, OR HAVE A PCLYNOMIAL
VARIATICN IN THE RADIAL CIRECTICN. 1IN THE CASE OF CYLINDRICAL
GECMETRY, IT MAY ALSO HAVE A PCLYNCMIAL VARIATION IN THE AXIAL
DIRECTICN.

91 FARSE-1A THE PROGRAM COMPUTES THE NEU-
TRCN LEAKAGE FROM A SHIELD ANNULUS. THE REMOVAL CROSS SECTIONS
INCCRPORATE MULTISCATTERING EFFECTS. DOSE DEPOSIT AT THE TARGET
MESH IS THEN CETERMINED FROM THE ANGULAR DISTRIBUTION OF THE LEAK-
AGE NEUTRCNS, INTEGRATED OVER TKE SHIELD SURFACE.

110 SCARF2 SCARF2 EVALUATES THE FIRST-
ORCER APPROXIMATION OF THE FAST NEUTRON CURRENT AT THE PAY LOAD
SURFACE DUE TO NEUTRONS WHICH SCATTER FROM THE RADIATOR FINS.
IT LSES SNAP CEOMETRY AND IS A CCMPLEMENTARY PROGRAM TO FARSE.

111 SCAR1 SCAR1 PERFORMS SINGLE SCATTER
RAY TRACING ANC EVALUATES SCATTERING FROM A RING. IT IS CCMPLE-
MENTARY TC FARSE.
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123 LIPRECAN1 LIPRECANL IS A TWO-CIMEN-
SICNAL MONTE CARLC PROGRAM TO CCMPUTE THE PENETRATICN AND ENERGY
DEPCSITION OF NEUTRONS IN PURE HYCROGENOUS MEDIA. THE CCDE OFFERS
THREE POSSIBLE CECMETRIESy I. Eoy CONICAL, CYLINDRICAL AND ONE-
DIMENSIONAL INFINITE SLAB GECMETRY (THIS LATTER OPTICN TO THE
EXTENT THAT AN INFINITE SLAB MAY BE APPROXIMATED BY A CYLINDER
OF LARGE RADIUS). THE CODE MAY BE USED WITH A MONO-DIRECTICNAL
PCINT OR BEAM SOURCE AND IS MCDIFIED EASILY TO HANDLE ANGULAR CIS-
TRIBUTICNS. [ISOTRCPIC SCATTERING IN THE CENTER OF MASS SYSTEM IS
ASSUMEC. THE FOLLOWING RESULTS ARE TABULATEC WITH EACH SUMMARY -

(A) ENERGY DEPCSITICN DISTRIBUTICN,

(B) PARTICLE DEPOSITION CISTRIBUTION,

(C) PARTICLE LEAKAGE FRACTICN,

(C) PARTICLE ABSORPTICN FRACTION,

(E) THE FRACTICN OF PARTICLES REACHING THE CUTOFF ENERGY WHICH
HAVE NEITHER LEAKED NCR HAVE BEEN ABSORBED,

(F) THE AVERAGE ENERGY PER PARTICLE LEAKING FRCM THE SYSTEM,

(G) THE AVERAGE ENERGY PER PARTICLE REMAINING IN THF SYSTEM AS
HEAT GENERATION,

(H) THE AVERAGE NUMBER OF CCLLISIONS PER HISTORY,

(I) THE TOTAL NUMBER CF HISTCRIES CURRENTLY BEING SUMMARIZED,

(J) THE AVERAGE ENERGY DEPOSIT PER HISTORY THROUGH ABSORPTION,

(K) THE AVERAGE ENERGY OF PARTICLES ABSORBED.

141 RATRAP THE RATRAP PROGRAM COMPUTES
THE COSE RATE AT SPECIFIED SPATIAL PCOINTS ABOUT A SYSTEM OF SNAP
GECMETRY.

142 MORTIMER MORTIMER COMPUTES THE DOSE
RATE AT SPECIFIED SPATIAL POINTS ABOUT A SYSTEM OF SNAP GECMETRY.

143 MAC MAC PERFORMS SLAB GECMETRY,
MULTIGROUP NEUTRON AND GAMMA RAY PENETRATION ANALYSIS FOR A MULT I~
REGICN REACTOR SHTELD. THE CODE CALCULATES THE FOLLOWING INFORMA-
TICN AS A FUNCTICN OF DISTANCE THRCUGH A REACTOR SHIELD ASSEMBLY -

NEUTRCN FLUXES FCR UP TC 35 ENERGY GRCUPS,

NEUTRCN DOSE RATES,

THE APPROXINATE NEUTRCN SPECTRUWM,

GAMMA RAY FLUXES FOR 7 ENERGY GROUPS,

TCTAL GAMMA CCSE RATE, WITF A BREAKDOWN OF THE CONTRIBUTION
FRCM SOURCES IN EACH REACTOR AND SHIELD REGION,

THE APPROXIMATE GAMMA RAY SPECTRUN.
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167 ' SHOE THE SHOE CODE MAKES USE OF THE
METHCD OF STEEPEST CESCENT TO FIND THE DIMENSICNS CF A MINIMUM-
WEIGHT, THREE-LAYER SHIELD IN SPHERICAL GEOMETRY, THE WEIGHT
MINIMIZATION IS CARRIEC OUT SUBJECT TC THE CCNSTRAINING CCNDITION
OF A CCNSTANT COSE RATE AT SCME SELECTED POINT OUTSIDE THE SHIELD.

256 MUSCAT MUSCAT CCMPUTES THE INCIDENT
SCATTERED NEUTRCN CURRENTS AS A FUNCTION OF POSITICN WITHIN (1)
THE CAVITY FORMED BY TWO TRUNCATEC CCNCENTRIC SPHERES, (2) THE
CAVITY BETWEEN TWO CONCENTRIC CIRCULAR CYLINDERS, OR (3) A CYLIN-
DRICAL CAVITY,.

343 MOTS56(LETO) LETO WILL SCLVE THE GAMMA RAY
TRANSPORT AND ENERCY DEPCSITICN PROBLEM IN ONE-DIMENSICNAL LAMINAR
SLAB GECMETRY. THE ENERGY GRCUP SCHEME IS EMPLOYED TO ACCOUNT FOR
PHCTCN ENERGY CEGRADATICN. AN ARBITRARY EXTERNAL SPATIAL ISOTRO-
PIC SOURCE MAY BE SPECIFIED WITHF AN ARBITRARY ENERGY SPECTRUM.

THE BOUNDARY CCADITIONS MAY BE (A) FREE BCUNCARIES WITH ARBITRARY
INCICENT, (B) SYMMETRY ON THE LEFT ARBITRARY INCIDENT ON THE
RIGFT, AND (C) SYMMETRY CN BOTH ENCS.

425 ASPIS ASPIS COMPUTES THE ENERGY,
DOSE AND ENERGY DEPCSITION BUILCUP FACTORS FOR MONOENERGETIC
GAMMA RAYS FOR A PLANE ISCTROPIC, PLANE MONODIRECTICNAL, OR
PLANE SLANT SCURCE, IN AN ARBITRARY LAMINAR ARRAY.
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213 "~THREDES THREDES IS A SCIENTIFIC APPLI-
CATICNS PROGRAMMING SYSTEM. [INCORPORATED IN THIS SYSTEM ARE THE
NECESSARY MODULES TO PERFCRM PARAMETRIC DESIGN STUDIES OF THERMAL
REACTORS INCLUCING THE THERMAL CELL HOMOGENIZATION (BAM - ACC
ABSTRACT 108), THE FAST SPECTRUM CALCULATION (FORM - ACC ABSTRACT
51)y, REACTOR CIFFUSION THECRY (FCG - ACC ABSTRACT 28), AND ZERC-
DIMENSIONAL BURNUP (KINDLE) CALCULATIONS. THESE MODULES CAN BE
USED IN CONJUNCTICN WITH ONE ANCTHER OR INDIVICUALLY.

387 CITATION CITATION IS DESIGNED TO ATTACK
THE REACTOR CORE DEPLETICN ANC CYNAMICS PROBLEMS IN A GENERAL
SENSEe A VARIETY OF MATHEMATICAL FORMULATICNS [S AVAILABLE TO
CHCOSE FROM - FOR EXAMPLE, THE CENERAL NEUTRON-FLUX-EIGENVALUE
PROBLEM MAY BE SOLVED IN ONE-, TWC- OR THREE-DIMENSICNAL GEOMETRY
WITH ARBITRARY SCATTERING IN THE CISCRETE-ENERGY, FINITE-
DIFFERENCE DIFFUSICN-THEORY FORMULATION. CERTAIN OTHER FORMUL A-
TICNS ARE BEINC ACODED AND STILL OTHERS WILL BE INCCRPORATED. NOW
THE PROGRAM WILL SCLVE EIGENVALUE PRCBLEMS WITHIN A FINITE-
DIFFERENCE REPRESENTATICN OF THE CIFFUSICN THEORY APPROXIMATION
TO NEUTRCN TRANSPORT IN MULTIGRCUP FCRM WITH ARBITRARY SCATTERING.
THE EIGENVALUE PROBLEM MAY INVCLVE THE DETERMINATICN OF THE EFFEC-
TIVE MULTIPLICATICN FACTOR, CR BE A CIRECT CRITICALITY SEARCH ON
BUCKLINGy ON 1/V AESORBER, OR CN THE CONCENTRATIONS OF SPECIFIED
NUCLIDES WHICH MAY INCLUDE FUEL. THE ADJOINT PROBLEM MAY BE
SOLVEC AND PERTURBATION CALCULATICNS PERFORMED. UP TO THREE GEO-
METRIC DIMENSICNS MAY BE CCNSIDERED INCLUDING X-Y-Z, R-THETA-Z,
ANC FEXAGCNAL-Z COORDINATE SYSTEMS.
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189 SNC CALCULATION OF SN CONSTANTS
FCR CSN ANC TODC.

193 CSP2A THIS CODE PREPARES 100 GROUP
FORWARD ANC ADJOINT MACRCSCOPIC MIXTURE CROSS SECTICNS FOR SN TYPE
COCES. THE 100 GRCUP MICRCSCOPIC CRCSS SECTIONS ARE TAKEN FROM
THE CROSS SECTICN TAPE WRITTEN BY THE CODE CSPl. THE OUTPUT
OF CSP2A IS IN THE FORM CF TWO TAPES, ONE CONTAINING THE FORWARD
ANC THE CTHER THE ACJOINT MACRCSCCPIC CROSS SECTIONS. THE CROSS
SECTIONS ARE ALSO PRINTED, IF DESIRED.

194 CSP1 THIS CODE PREPARES 100 GROUP
MICRCSCOPIC CROSS SECTICNS FOR SN TYPE REACTCR CODES, USING THE
GAM2 NUCLEAR CATA TAPE FOR THE CRCSS SECTION DATA FOR THE FIRST
99 GROUPS. TFE CATA FCR GROUP 100 IS PART OF THE PUNCHED CARD
INPUT. THE 100 GRCUP SN CROSS SECTICNS, PREPARED BY THE CODE,
ARE WRITTEN ON TAPE AND PRINTED, IF DESIRED. THE CRCSS SECTIONS
ARE FOR THE ISCTROPIC OPTICN CF TKE SN CODES. THE DIAGCNAL
TRANSPORT APPROXIMATION HAS BEEN USEC IN CALCULATING THE TRANS-
PCRT AND IN-GRCUP SCATTERING CRCSS SECTICNS. THE CORRECTION TERM
USED TO CALCULATE THESE TWC CROSS SECTICNS IS SIMPLY 1/3 OF THE
Pl SCATTERING CROSS SECTICN. THE NUMBER OF QUT-OF-GROUP SCATTER-
ING TERMS IS CPTIONAL. WHEN LESS THAN THE NUMBER APPEARING ON
THE GAM2 TAPE ARE REQUESTED, THE REMAINING TERMS, FOR A GIVEN
SOURCE GROUP, ARE SUMMED AND ADDEC TC THE LAST DOWN-SCATTERING
TERM SAVED. WFEN CROSS SECTICNS ARE LISTED IN THE SN FORMAT, IT
1S POSSIBLE THAT CNE OR MORE INTERMEDIATE DOWN-SCATTERING TERMS
WILL BE ZERO. WHEN THIS SITUATION ARISES, THE CODE WILL REPLACE
THESE INTERMECIATE ZEROS WITH THE QUANTITY 1.0%10%*(-20).

218 GAVER GAVER CALCULATES GROUP AVER-
AGED CROSS SECTICNS FRCM POINTWISE CROSS SECTION CATA FOR THE
GAM2 99 FINE-GROUP LIBRARY. THE INPUT DATA ARE USED TO OBTAIN
A SET OF INTERPCLATED CROSS SECTICNS, WHERE 20 INTERPOLATED CROSS
SECTIONS ARE OBTAINED FOR EACH FINE GROUP. WHERE INPUT DATA DO
NOT COVER THE FULL RANGE OF A FINE GROUP, THE GROUP-AVERAGED
CRCSS SECTION IS SET TC ZERO.

234 0OPC CPC PREPARES INPUT DATA

FOR TWO-DIMENSIONAL NEUTRONIC CALCULATIONS FROM ENGINEERING DATA.
A GENERAL DESCRIPTION OF REGIONS, IN TERMS OF MULTIPLE SUBREGIONS,
ALLOWS FOR EXPLICIT CONSIDERATICN OF DETAILED STRUCTURAL FORMS.
DURING THE TRANSFORMATICN OF DATA, GENERAL THERMAL EXPANSIONS ARE
INCLUDEC. ALSC, CONSICERABLE CATA CHECKING AND EVALUATICN ARE
PERFORMEC. COCMBINED WITH THE FLEXIBLE NARRATIVE INPUT, THESE
FEATURES MAKE THE CODE USEFUL IN THE PREPARATION OF ERROR-FREE
INPUT FCR COMPLEX PROBLEMS.
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296 GRDWRK GRDWRK GENERATES AS PUNCHED
OUTPUT THE BASIC FINITE ELEMENT REFERENCE GRID WORK FOR THE SAFE
CODES. THIS GENERATED GRID CCNSISTS OF TRIANGULAR ELEMENTS AND
NODESy UNIAXIAL ELEMENTS, SUCH AS REINFORCEMENT BARS, TENCONS, AND
ANCHCRSy AND BIAXIAL MEMBRANES, SUCH AS ANY THIN SHELL OR LINER.
THE PUNCHED OUTPLT SERVE AS DIRECT INPUT DATA TO THE SAFE CODES.

345 GAND GANC PREPARES THE CROSS SEC-
TICNS NEEDED FCR DETAILEC COMPUTATIONS OF NEUTRCN ENERGY SPECTRA
IN FAST REACTORS FROM A FILE CF BASIC NUCLEAR DATA IN THE ENDF/B
FCRMAT,

373 BL47 BL47 IS A PLOTTING ROUTINE
DESIGNED FOR PLANE STRUCTURES THAT ARE TO UNDERGO STRESS ANALYSIS.
PCINTS AND LINES ARE INPUT IN VARIOUS PARAMETRIC FORMS, AND CURVED
SEGMENTS ARE DRAWN BETWEEN GIVEN POINTS ALONG THE GIVEN LINES.

THE PROGRAM MAY BE USED AS A DRAFTING TOOL TO CCNSTRUCT ENGINEER-
ING CRAWINGS. BL47 USES THREE PCINTS ON A STRAIGHT LINE SEGMENT
TO CBTAIN DIMENSICNS FOR SEALSFELL2 (ACC ABSTRACT 282) INPUT DATA.

406 DATATRAN 2-D GEOMETRY INPUT THIS SERIES OF CATATRAN
MCOULES IS DESIGNED TO FACILITATE THE PREPARATION OF GECMETRIC
INPUT TO 2-DIMENSICNAL FINITE DIFFERENCE PROGRAMS FROM DATA
READILY TRANSCRIBEC FROM ENGINEERING DRAWINGS AND TO CHECK AND
EDIT THE INPUT CATA GENERATEC.
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159 MCMUS MCMUS IS THE PROGRAM USED TO
CCANSTRUCT AND MAINTAIN THE NEUTRCN CROSS SECTICN MASTER TAPE
DEVELCPED UNDER THE ATOMICS INTERNATIONAL AUTOMATEC CROSS SECTION
PRCGRAM, THE LIBRARY CONTAINS 21 ELEMENTS WITH DATA FOR 11
PARAMETERS IN THE RANGE 0.001 EV TO 10 MEV. MOMUS WILL PERFORM
THE FOLLOWING TASKS -

(A) MAKE THE BINARY MASTER TAPE FROM CARDS,

(B) LIST SELECTED ELEMENTS,

(C) UPCATE - ACD, CORRECT ANC REPLACE ANY CATA,

(D) MAKE A SHORT TAPE CCATAINING SELECTED ELEMENTS,
(E) PROVIDE GRAPHICAL CISPLAY OF SELECTED DATA, AND
(F) PUNCH MICRCSCOPIC CATA,

181 XLIBIT USING THE ANL STANDARD
CROSS SECTION CATA CARDS AS INPUT, THE PROGRAM CAN PERFORM THE
FOLLCWING OPERATICNS -

(A) PREPARE A LIBRARY TAPE CCNSISTING OF THE CROSS SECTICN
DATA FCR SETS OF MATERIALS, INCLUDING A DIRECTORY GIVING
THE SETS CN THE TAPE ANC THE MATERIALS IN EACH SET,

(B) GIVEN AN EXISTING LIBRARY TAPE, THE PROGRAM CAN PREPARE
A DUPLICATE TAPE OR A MOCIFIED TAPE, THE MODIFICATIONS
CCNSISTING OF THE ADCITICN AND DELETION OF SETS, THE
ADDITION AND DELETION OF MATERIALS WITHIN A SET, AND
THE RE-ORDERING CF THE SETS CN THE TAPE,

(C) ANY OF THE DATA ON A LIBRARY TAPF MAY BE PRINTED, AND
THE PRCGRAM WILL PUNCH THE CROSS SECTION DATA CARDS THAT
WERE USED TO PLACE ANY CF THE MATERIALS OR SETS ON THE
TAPE WITH ALTERED SET AND MATERIAL NAMES IF CESIRED.

206 UNPACK UNPACK RETRIEVES NEUTRON
CROSS SECTION CATA AND RELATED INFORMATICN FROM A SCISRS
(BROCKHAVEN NATIONAL LABCRATORY) CATA TAPE. THE FCRMAT AND
STRUCTURE OF THE SCISRS TAPE IS DESCRIBED IN BNL-883 BY
FRIECMAN AND PLATT, JULY 1964.

236 DOFSR CATA FILE SERVICE ROUTINES
(DFSR) ARE USEC TC STORE, DISTRIBUTE, AND CHECK THE DATA ON THE
EVALUATED NUCLEAR CATA FILE (ENOF). THERE ARE 6 ROUTINES -

DFSR1 - STCRES DATA CN MASTER LIBRARY TAPES.

DFSR2 - PRCCESSES REQUESTS FCR DATA 8Y FINDING THE APPRO-
PRIATE CATA CN THE MASTER TAPES AND COPYING THEM
ONTC THE REQUESTORS TAPE.

DFSR3 - CORRECTS DATA CN THE MASTER TAPES.

DFSR4 - COPIES/PRINTS/PUNCHES SELECTED DATA FROM THE
MASTER TAPES.

DFSR5 — PRINTS LIST CF DATA RECENTLY ADDED TO MASTER TAPES
AND PREPARES A CROSS-REFERENCE LIST OF ALL DATA
ON THE MASTER TAPES.

DFSR& - MAKES CCPIES AND CHECKS THE MASTER TAPES.
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202 EELP CLIP IS THE CROSS SECTION
LIBRARY PREPARATION AND MAINTENANCE PROGRAM FOR FORM AND THREDES.

3505 “ETOE ETOE (ENDF/B TO MC**2 DATA
CCANVERSION) ACCEPTS CROSS SECTICN CATA FROM A MODE 2 ENDF/B TAPE
(SEE REFERENCE 3) AND PREPARES THE BINARY CROSS SECTION AND LEGEN-
DRE POLYNCMIAL TAPE FOR THE MC**2 CODE WRITTEN BY ARGONNE NATIONAL
LABORATORY.

851+ ECSIL ECSIL (EXPERIMENTAL CROSS SEC-
TICN INFORMATICN LIBRARY) IS A SYSTEM FOR THE STORAGE, RETRIEVAL,
AND CISPLAY OF EXPERIMENTAL NEUTRCN DATA. THE HEART OF THE ENTIRE
SYSTEM IS THE COLLECTICN CF DESIGNATORS USED TO IDENTIFY THE TYPE
OF NEUTRCN DATA, E.Ge.y WHETHER THE MEASUREMENT IS A FISSICN CROSS
SECTION, AN ANGULAR DISTRIBUTICN FOR EMERGENT NCN-ELASTIC NEUTRONS
BETWEEN TWO NEUTRCN ENERGIES, ETC. THERE ARE THREE DICTIONARIES
USED FOR INPUT TO THE DATA FILE - CNE FOR THE REACTION-TYPE DESIG-
NATCR, ONE FOR THE STATUS OF THE CATA, AND ONE TO FLAG THE PROGRAM
TO PERFORM CERTAIN CONVERSICNS. EXPERIMENTAL NEUTRON DATA ARE, IN
GENERAL, COMPCSED CF TWO INTERDEPENDENT, BUT LOGICALLY SEPARABLE
PARTS, THE BIBLIOGRAPHIC INFORMATION AND THE ACTUAL EXPERIMENTAL
VALUES. THE REFERENCE ACCESSICN NUMBER, WHICH IS ASSIGNED TO A
REFERENCE AND ITS ASSOCIATED SET CF CATA AS THEY ARE ACQUIRED,
SERVES AS A LINK BETWEEN THE BIBLIOGRAPHIC AND THE EXPERIMENTAL
DATA FILES. AFTER A REFERENCE ACCESSION NUMBER IS ASSIGNED TO A
NEW REFERENCE, THE FOLLOWING INFORMATION IS ENTERED INTO THE BIB-
LICGRAPHIC FILE - THE COMPLETE RIBLIOGRAPHIC CITATICN, THE LABORA-
TORY WHERE THE MEASUREMENT WAS PERFORMED, A BRIEF DESCRIPTION CF
THE EXPERIMENTAL TECHNIQUE, CORRECTICNS THAT HAVE BEEN MADE TO THE
RESULTS, AND NORMALIZATICNS, IF ANY. 1IN ADODITION, ANY CHANGES
MADE TO THE DATA (RENORMALIZATICNS TO BETTER STANCARDS, CORREC-
TICNS, ETC.) ARE RECORCED +ERE. SUPPLEMENTARY REFERENCES ARE
CARRIEC ALONG AS SEE ALSOS.

375 -SCORE2 SCCRE IS AN INTERACTIVE NEU-
TRCN CROSS SECTION EVALUATION SYSTEM.
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384 CHECKER/CRECT/CAMMET/PLOTFB/ THIS PACKAGE OF FIVE PRCGRAMS
IS CESIGNED FOR PROCESSING ENLF/B (EVALUATED NUCLEAR DATA FILE
VERSION B) TAPES.

CHECKER CHECKS THAT THE ENCF/B TAPES ARE IN PROPER FORMAT AND
ALL FIELDS ARE WITKHIN SPECIFIED LIMITS, RATHER THAN THE PHYSICS OF
THE DATA LIBRARY. ANGULAR DISTRIBUTIONS RECCNSTRUCTED FROM LEGEN-
DRE COEFFICIENTS ARE EVERYWHERE POSITIVE,

CRECT PROVICES A MEANS CF CORRECTING ASSEMBLED CATA ON A TAPE
BY INSERTION ANC DELETION OF CATA.

CAMMET SELECTIVELY MERGES CATA FRCM CONE OR TWO ENDF/B LIBRARY
TAPES ONTO A FINAL TAPE. THE MCDE (BCD CR BINARY) AND ARRANGEMENT
(STANDARD OR ALTERNATE) MAY BE CHANGED DURING THIS PROCESS.

PLOTFB PROCESSES ENDF/B LIBRARY TAPES WHICH CONTAIN DATA
EMBECDED WITHIN A NECESSARY LIBRARY STRUCTURE IN ORDER TO PRODUCE
COMPREFENSIVE LISTINGS AND/OR PLCTS., THE LISTINGS AND/OR PLOTS
CCNTAIN AN EXTENSIVE AMOUNT OF INFCRMATICN RELATED TC THE DATA,
SUCF AS TEMPERATURE DEPENDENCE, PHYSICAL UNITS OF THE CATA, INTER-
POLATICN LAWS FOR THE DATA, CRYPTIC TITLES DEFINING THE REACTICN
TYPE, ETC.

SLAVE3 PROVIDES MODULAR SUBROLTINES WHICH CAN BE ASSEMBLED TO
RETRIEVE AND PROCESS ENCF/B CATA FOR A SPECIFIC PROBLEM.

386 DATATRAN CATATRAN SUPPLIES A LINKAGE
SYSTEM FCR MOCULARIZED PROGRANMS, ENABLES A HIERARCHICAL NAMING
TECHKNIQUE, ANC SIMPLIFIES HANCLING OF STRUCTURED DATA LISTS.

403 TIGIR2 TIGIR IS A MOCULAR PROGRAM
DESIGNED TO GENERATE AND MAINTAIN LIBRARIES OF DOCUMENT INFORMA-
TICN (ABSTRACTS, BIBLIOGRAPHIC INFORMATICN, INDEX TERMS, AND OTHER
SIGNIFICANT INFORMATION), TO RETRIEVE THE INFORMATICN SELECTIVELY,
TO PRINT THE RETRIEVED INFCRMATICN IN VARIOUS OUTPUT FORMATS, AND
TO CENERATE STATISTICS OF THE INFCRMATION FILES.
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1231w WED THIS PROGRAM EDITS THE MAG-
NETIC TAPE PROCUCED BY W-DSN CALCULATING REACTION RATES BY ENERGY
AND BY VOLUME WITH TOTALS. [IT CAN ALSC PRODUCE REACTION RATES FOR
FED-IN CROSS SECTICNS.

2C7 CROSSPLOT/CRCSSPLOT CATA TAPE AUTOMATIC PLOTS ARE GENERATED
FRCM NEUTRCN CFOSS SECTICN DATA.

210 DTX THE DTX CODE CALCULATES
EFFECTIVE MACRCSCOPIC, HOMNOGENEOUS, GROUP CROSS SECTIONS WHICH
ARE SPACE-AVERAGED CVER TKE FLUXES AND CURRENTS PRE-CALCULATED
IN A CNE-DIMENSICNAL NEUTRON TRANSPORT CODE SUCH AS DTK CR DSN.
ISCTROPIC AND ANISOTROPIC CROSS SECTIONS MAY BE INCLUDED.

239 'CPS CPS PROVIDES A GRAPHICAL
MEANS CF CCMPARING EXPERIMENTAL CROSS SECTION VALUES OBTAINED
FRCM THE SCISRS LIBRARY TAPE WITH AN OPTION TO INCLUDE READING IN
NEW EXPERIMENTAL OR CALCULATED VALUES.

4CS LARCA MULTIGROUP CROSS SECTIONS ARE
WEIGHTED BY THE FLUX IN THE APPROPRIATE GROUPS AND REGICNS, AND
CRCSS SECTIONS FOR THE ASSEMBLY ARE COMPUTED AND PUNCHED IN DTF4
FORMAT. THE PROGRAM ALSC CCMPUTES THE INFINITE MEDIUM FLUX, REAC-
TICN RATES, AND THE INFINITE MULTIPLICATICN FACTOR AND MATERIAL
BUCKLING.

434 HEATMESH HEATMESH IS USED TO GENERATE
GECMETRICAL DATA REQUIRED FOR STUDIES OF HEAT TRANSFER IN AXISYM-
METRIC STRUCTURES REPRESENTED AS SURFACES OF REVOLUTICN. THE PRO-
GRANM CCNSISTS CF TwO DISTINCT PHASES. THE FIRST SUBDIVIDES THE
GIVEN PARTS INTC A NODAL NETWCRK AND EVALUATES THE GEOMETRICAL
PRCPERTIES OF THE NODES. THE SECCND DETERMINES ACJACENT NODES AND
EDITS GECMETRICAL CATA FOR THE THERMAL MODEL.
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154 CROC90 THE CROCS0 CODE WAS DEVELOPED
FOR LSE IN THE DATA RECUCTICN CF OUT-OF-PILE FLUID FLOW EXPERI=-
MENTS CN THE ML-1 FUEL ELEMENTS. THE COCE IS SPECIFICALLY DE-
SIGNED TO EVALUATE FRICTION FACTORS, ENTRANCE AND EXIT COEFFI-
CIENTS, AND ORIFICE CALIBRATICAS FROM HYCRODYNAMIC DATA OBTAINED
FRCVM SINGLE PHASE EXPERIMENTAL FLUID FLOW TESTS IN AXIAL FLOW
DUCTS.

1€4 BURP1 THE PROGRAM CALCULATES ABSO-
LUTE TOTAL EFFICIENCY FOR MONCENERGETIC GAMMA RAY INTERACTIONS IN
CYLINCRICAL SCINTILLATICN DETECTCRS. THE ABSOLUTE TOTAL EFFI-
CIENCY IS DEFINED AS THE FRACTICN OF SOURCE GAMMAS WHICH INTFRACT
AT LEAST CNCE WITH THE CRYSTAL CETECTOR. CALCULATICNS ARE MADE
FOR THE PCINT ISCTROPIC SOURCE LOCATED ALONG THE AXIS OF SYMMETRY
FCR SOLID CYLINDRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL CYLIN-
DRICAL wELL.

1€5 BURP2 THE PROGRAM CALCULATES THE
ABSCLUTE TOTAL EFFICIENCY FOR MONCENERGETIC GAMMA RAYS INTERACTING
IN CYLINDRICAL SCINTILLATICN DETECTORS. THE ABSOLUTE TOTAL EFFI-
CIENCY IS DEFINED AS THE FRACTICN OF SOURCE CGAMMAS WHICH INTERACT
AT LEAST CNCE WITH THE CRYSTAL DETECTOR. CALCULATICNS ARE MADE
FOR FCMCGENEOUS, ISOTROPIC CIRCULAR DISK CR CYLINDRICAL VOLUME
SOURCES. SOURCES MUST BE SYMMETRICAL WITH THE AXIS OF SYMMETRY
FOR SOLID CYLINCRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL CYLIN-
DRICAL WELL. SOURCE ABSORPTION AND SCATTERING MAY BE INCLUDED FOR
VOLUME SOURCES. .

166 BURP3 THE PROGRAM CALCULATES ABSO-
LUTE TOTAL EFFICIENCY FOR MONCENERGETIC GAMMA RAY INTERACTICNS IN
CYLINDRICAL SCINTILLATICN DETECTORS. THE ABSOLUTE TOTAL EFFICIEN-
CY IS DEFINED AS THE FRACTION CF SOURCE GAMMAS WHICH INTERACT AT
LEAST CNCE WITH THE CRYSTAL DETECTOR. CALCULATIONS ARE MADE FOR
PCINT ISOCTROPIC SOURCES LOCATED BOTH ON AND CFF THE AXIS OF SYM-
METRY FCR SOLIC CYLINDRICAL CRYSTALS, WITH OR WITHOUT A COAXIAL
CYLINDRICAL WELL. THE EFFICIENCIES FOR POINTS LOCATED AT SPECI-
FIEC RADIAL OFF-AXIS POSITIONS, FCR A SINGLE AXIAL SOURCE-CRYSTAL
DISTANCE, ARE NORMALIZED TC THE CN-AXIS EFFICIENCY FCR THE SAME
AXIAL DISTANCE. THE ABSOLUTE EFFICIENCY FOR THE ON-AXIS POINT IS
GIVEN.
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169 BURP4 BURP4 CALCULATES THE PHOTO-
FRACTICN FOR MONOENERGETIC GAMMA RAYS INTERACTING IN SOLID CYLIN-
DRICAL SCINTILLATICN DETECTORS, PHOTOFRACTION IS DEFINED AS THE
FRACTICN OF INTERACTING SCURCE GAMMAS THAT ARE TOTALLY ABSORBED
{INCLUDING SECCNCARIES) IN THE CRYSTAL. [ISOTROPIC SOURCE
GECMETRIES ALLCWEC ARE ISOTROPIC POINTS (ON CR OFF-AXIS), DISKS,
CYLINDRICAL VOLUMES. ALLOWED MONODIRECTIONAL SOURCES, NORMAL TO
CRYSTAL FACE, ARE NARROW BEAM CCLLIMATED TO CRYSTAL AXIS, BROAD
BEAM ILLUMINATING ENTIRE CRYSTAL FACE, AND COLLIMATEDC BEAM OF ANY
SPECIFIEDC DIAMETER.

170 BURPS BURPS5 CALCULATES THE PHOTO-
FRACTION FOR MONOENERGETIC GAMMA RAYS INTERACTING IN WELL-TYPE
CYLINDRICAL SCINTILLATION CETECTCRS. PHOTOFRACTION IS DEFINED AS
THE FRACTION OF INTERACTING SCURCE GAMMAS THAT ARE TOTALLY
ABSCRBED (INCLUCING SECONDARIES) IN THE CRYSTAL. [ISOTROPIC SOURCE
GECMETRIES ALLOWEC ARE ISCTROPIC POINTS (ON OR OFF-AXIS), DISKS,
CYLINDRICAL VCLUMES. ALSO ALLOWS NARROW MONCDIRECTICNAL BEAM
COLLIMATED TO CRYSTAL AXIS, INCIDENT NORMAL TO WELL BOTTOM.

248 CCINC (CCMPUTER CCCOE FOR REDU COINCIDENCE COUNTING DATA ARE
TREATED TO OBTAIN SPECIFIC DISINTEGRATION RATES, CHANNEL EFFICIEN-
CIES AND COUNT RATES, WEIGHTED MEANS, AND ALL ASSOCIATED STANDARD
ERRCRS. CORRECTIONS ARE MADE FCR UNEQUAL DEADTIME LOSS IN EACH
CHANNELy CCINCICENCE RESOLVING TIME LOSSES, DECAY DURING COUNTING,
DECAY FRCM A REFERENCE TIME, ANC BACKGROUND IN EACH OF THE THREE
CHANNELS. INPUT VARIABLES INCLUDE SAMPLE IDENTIFICATION, START
TIVME FCR COUNTING, SAMPLE REFERENCE TIME, COUNTING INTERVAL, TOTAL
NUMBER CF COUNTS IN TWO SINGLE CHANNELS AND ONE COINCIDENCE CHAN-
NELy AND NORMALIZING SAMPLE VOLUME. [INPUT PARAMETERS CONSIST OF
DEACTIMES OF EACH SINGLE CHANNEL, COINCIDENCE RESOLVING TIME FOR
ALL THREE CHANNELS, DECAY CONSTANT, BACKGROUND COUNT RATE FOR ALL
THREE CHANNELS, ANC STANDARD ERRCRS FOR EACH OF THE ABOVE PARA-
METERS. OPTICNAL INPUT ALLOWS CATE, GROUP CLASSIFICATION, AND A
3-DIGIT USER CODE. OUTPUT CCNTAINS CCRRECTED SINGLE CHANNEL, CO-
INCICENCE, AND DISINTEGRATION RATES REFERRED TO START OF COUNT,
SPECIFIC DISINTEGRATION RATE (CCUNTS/SECOND/UNIT VOLUME OR WEIGHT)
REFERRED TO REFERENCE TIME, WEIGHTED MEAN AND ERROR COF ANY NUMBER
OF PROBLEMS IN A GROUP, EFFICIENCIES OF THE TWO INDEPENDENT
DETECTOR CHANNELS, DATE, SUMMARY OF BACKGROUND VALUES USED, IDEN-
TIFICATICN NUMBERy COUNT START TIME, AND UPPER AND LOWER LIMIT
(ONE STANDARD CEVIATICN) OF EACH CF THE CCMPUTED QUANTITIES.
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25€ EXPN EXPN ANALYZES PULSED NEUTRON
DATA USING THE GARELIS-RUSSEL TECHNICUE (REFERENCE 1). BASICALLY
THE CODE COMPUTES THE PRCMPT CECAY CCNSTANT, ALPHA, AND THE PARA-
METER (K*BETA/L) FROM EXPERIMENTAL DATA, WHICH IS DIRECTLY EX-
TRACTED FROM A TIME ANALYZER STCRAGE MEMORY AND READ CNTO A
PUNCHED PAPER TAPE. THE ALPHA-DETERMINATION PART OF THE CODE WAS
ORIGINALLY OBTAINEC UNDER THE NAME EXPLICIT FROM KNOLLS ATOMIC
POWER LABORATORY BUT HAS SINCE BEEN MOOIFIED. THE CODE PROVIDES
OPTICNS FOR A PRE-BURST CR A FOST-BURST BACKGROUND ANALYSIS. THAT
IS, THE PARAMETERS ALPHA AND (K*BETA/L) ARE OBTAINED USING A BACK~-
GRCUND MEASUREC PRICR TC THE BURST OR MEASURED AFTER THE BURST,

311 BURNUP BURNUP CORRELATES HEAVY ELE-
MENT ISOTOPIC ANALYSIS WITH FISSICN PRCDUCT NEODYMIUM, URANIUM,
AND PLUTONIUM CCNCENTRATIOANS IN AN IRRADIATEC URANIUM FUEL FOR
CALCULATICN OF BURNUP (ATCM PER CENT FISSION AND MWD/MT).

REACTOR PARAMETERS, INCLUDING EFFECTIVE NEUTRON ABSORPTICN CROSS
SECTICNS FOR ALL URANIUM AND PLUTCNIUM ISOTOPES, CAPTURE-TO-FIS~-
SICN RATIOS FOR U235, PU23S, AND PU241, A TWC-GROUP DESCRIPTION OF
THE NEUTRCN SPECTRUM, THE AVERAGE NEUTRON TEMPERATURE, THE REACTOR
FAST FISSION FACTCR, AND THE CISTRIBUTION OF THE SCURCES OF FIS-
SICN AMONG THE FISSIONABLE NUCLIDES ARE COMPUTED FROM THE EXPERI-
MENTAL OATA OBTAINED FRCM THE MASS SPECTROMETRIC ANALYSIS OF
URANIUM, PLUTCNIUM, AND NECDYMIUM.

333 TOAD TOAD IS USED TO PROCESS ANC
ANALYZE GAMMA RAY SPECTRA. .
390 CCRGAM A CORRELATICN ALGORITHM IS

CODEC TO ALLOW THE UNFOLDCING OF CCMPLEX GAMMA-RAY SPECTRA TYPI-
CALLY COLLECTEC IN A NEUTRCN ACTIVATION ANALYSIS PROCEDURE.

CORGAM (1) WILL COMPENSATE FCR ELECTRONIC SHIFTS IN THE DATA, (2)
WILL CCRRECT FCR BACKGROUNC, (3) WILL NORMALIZE THE CATA TO A
FIXEC NEUTRON FLUX LEVEL, (4) ALLOWS A CHCICE OF WEIGHTING FAC-
TORS, AND (5) ALLOWS A CHOICE OF METHODS FOR CALCULATICN OF STAN-
DARD DEVIATIONS. THE CCDE REQUIRES A MATRIX OF REFERENCE GAMMA-
RAY SPECTRA. THESE SPECTRA CAN BE IN A RAW-DATA FORM. ALL OF THE
MOCIFICATICNS AVAILABLE TO THE CCMPLEX GAMMA-RAY SPECTRA ARE
AVAILABLE TO THKE REFERENCE GAMMA-RAY SPECTRA. IN ADDITICN, A
DECAY CCRRECTION IS AVAILABLE FCR THE REFERENCE GAMMA-RAY SPECTRA.
ONLY THE REFERENCE GAMMA-RAY SPECTRA THAT HAVE INTENSITY COEFFI-
CIENTS WHICH ARE SIGNIFICANT AT A PRESCRIBED LEVEL OF SIGNIFICANCE
ARE RETAINED IN THE FINAL SOLUTICN. THE INTERMEDIATE SCLUTIONS,
I.E.y THOSE SCLUTICNS THAT CCNTAIN REFERENCE GAMMA-RAY SPECTRA
WHICK HAVE NONSIGNIFICANT INTENSITY COEFFICIENTS AT THE PRESCRIBED
LEVEL, ARE PRINTEC CUT. THEREFORE, SEVERAL SOLUTICNS ARE IMBEDDED

IN THE FINAL SCLUTICN.
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39% " AJ1TER JITER COMPUTES THE FOLLOWING
QUANTITIES MEASUREDL IN REACTOR FLUCTUATION EXPERIMENTS - THE DIS-
PERSION PARAMETER Y, THE MCDIFIED COEFFICIENT OF CORRELATION MCC,
THE FREQUENCY CEPENDENT PART OF THE POWER SPECTRAL DENSITY PSD,
ANC THE CROSS POWER SPECTRAL DENSITY CPSD.

413 ALPHA-M ALPHA-M IS USED FOR DETERMIN-
ING RADIOISOTOPES BY LEAST SCUARES RESOLUTICN OF THE GAMMA RAY
SPECTRA. IT CAN HANDLE A VERY LARGE LIBRARY OF GAMMA RAY SPECTRA
AND TAKES INTO ACCCUNT CORRECTIONS SUCH AS BACKGROUND SUBTRACTION,
CCUNTING TIME, DECAY TIME, DEAD TIME, AUTOMATIC COMPENSATION FOR
GAIN AND THRESHCLOC SHIFTS, SIZE OF THE ALIQUOT, VOLUME REDUCTICON
PRICR TC CCUNTING, AND SC CN.

421 MICHRD THE VICKERS PYRAMID NUMBER AND
THE MICROHARDNESS INCREMENT FRACTICN ARE COMPUTED FROM FILAR
MICRCMETER EYEPIECE READINGS. THESE REACINGS ARE MADE CN INDENTS,
WHICH HAVE BEEN MADE BY AN INCENTER, IN THE MATERIAL BEING TESTED.

425 REDUX REDUX IS USED FOR THE REDUC-
TICN OF DATA FRCM REACTOR FLUCTUATION EXPERIMENTS. FROM INPUT
COUNT SAMPLES RECCRDED BY ONE OR TWO COUNTING CHANNELS, THE PRO-
GRAM CCMPUTES UNBIASED SAMPLE ESTIMATES OF MOMENTS AND FUNCTIONS
OF MCMENTS OF THE COUNT DISTRIBUTIONS, INCLUDING THE DISPERSION
PARAMETER Y ANLC THE MODIFIED COEFFICIENT OF CORRELATICN MCC.
STANCARD ERROR ESTIMATES ARE COMPUTEC FOR Y AND MCC.
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43 CURFIT CURFIT IS A COMPOSITE PROGRAM
FOR FITTING EXPERIMENTAL DATA POINTS WITH DIFFERENT TYPES OF COM-
MON ANALYTIC CURVES. TFERE ZRE AT PRESENT FIVE FITS AVAILABLE -

(1) POCLYNOMIAL Y = SUMMATICN CVER [ OF A(I)*(Xx*%(]))

(2) EXPONENTIAL Y = A*EXP(BX)

(3) COSINE Y = A*COS(B(X+C))

(4) SERIES OF CUBICS Y = A(J)4B(JI*X#C(JI)*(X*¥%2)+D(J)*(X*%3)
(5) FOURIER SERIES

62 LOS ALAMCS LEAST SQUARES THIS PROGRAM PERFORMS LEAST
SQUARES FITTING OF LINEAR CR NCNLINEAR FUNCTIONS IN SEVERAL INDE-
PENDENT VARIABLES. THE PRCGRAM WILL DETERMINE AN ESTIMATE OF A IN
THE FUNCTION Y=F(X,A) BY MINIMIZING THE SUM OF SQUARES.

IN THE FUNCTICN, X IS A VECTOR CF OBSERVED VARIABLES AND A IS A
VECTCR OF PARAMETERS TO BE DETERMINED. [IN THIS CONTEXT, A LINEAR
FUNCTICON IS ONE WHCSE PARTIAL DERIVATIVES WITH RESPECT TO THE ELE-
MENTS OF A ARE ALL INDEPENDENT OF A, A NONLINEAR FUNCTION HAS AT
LEAST CNE OF THE ELEMENTS OF A APPEARING IN AT LEAST ONE OF THESE
PARTIAL DERIVATIVES.

186 LAGLl/LAG2 LAG IS A SINGLE PASS LOAD
AND GO ASSEMBLER CESIGNEC TO ACCEPT IBM7090 FLOCO II INSTRUCTIONS.

3211 EXPALS THIS PROGRAM FITS BY LEAST
SQUARES A FUNCTION WHICH IS A LINEAR COMBINATION OF REAL EXPONEN-
TIAL DECAY FUNCTIONS. THE FUNCTICN IS

Y(K) = SUMMATION OVER J OF A(J) * EXP(-LAMBDA(J) * K).
VALUES OF THE INDEPENDENT VARIABLE (K) AND THE DEPENDENT VARIABLE
Y(K) ARE SPECIFIED AS INPUT CATA, WEIGHTS MAY BE SPECIFIED AS
INPUT INFORMATION OR SET BY THE PROGRAM (W(K) = 1/Y(K)).

324 FRANTIC FRANTIC IS DESIGNED TO PROCESS
RAW COUNTING CATA AND TO FIT IN THE LEAST SQUARES SENSE THESE DATA
TO THE MULTIPLE EXPONENTIAL GRCwTH AND DECAY EQUATICNS. THE PRO-
GRAM CAN BE USED FOR SUMS OF EXPCNENTIALS WITH POSITIVE, NEGATIVE,
OR ZERO EXPONENTS AND POSITIVE CR NEGATIVE CCEFFICIENTS.

327 DAFT1 CAFT1 IS A PROGRAM FOR
WEIGHTED LEAST SQUARES FITTING CF 0.0253 EV NEUTRON CATA FOR FIS-
SILE NUCLIDES. THE PROGRAM ALSC CARRIES OUT CCMPUTATIONS RELEVANT
TO CISCERNING CVERALL GOCDNESS CF FIT, PARTICULARLY DEVIANT DATA,
AND CATA WHOSE IMPROVEMENT WCOULD LEAD TC LARGE RECUCTIONS IN ERROR
OF EACH FITTED PARAMETER.
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3€é4 SNEQ SNEQ CONSISTS OF THE TWO
CODES, SNAP ANC ECPLT, WHICH HAVE BEEN MERGED DUE TO THEIR COMMON
USE CF THE SLIP COMPILER. SNAP INTERPRETS AND SOLVES PSEUDO-
FORTRAN INPUT EQUATIONS REPRESENTING NONLINEAR ALGEBRAIC SYSTEMS,
EQPLT INTERPRETS PSEUDO-FORTRAN INPUT EQUATIONS AND CALCULATES
AND PLOTS MULTIPLE CURVES CON A SINGLE GRAPH. EQPLT IS USEFUL FOR
PARAMETER STUDIES.

407 DATATRAN LTILITY MODULES PLOT2 WAS DESIGNED TC PROVIDE
ROUTINE X-Y PLCTS USING THE CALCOMP PLOTTER, MICROFILM UNIT, OR
PRINTER AS THE OUTPUT DEVICE. PLCT3 WAS DESIGNED TO PREPARE CON-
TOUR, PERSPECTIVE, AND STERECOGRAPHIC PLOTS FOR THE CALCOMP PLOTTER
OR MICRCFILM UNIT CF FUNCTICNS CF TWC VARIABLES.

411 MO661, MOES5T, MD626 MO661, MC657, AND M0626 PER-
FORM STATISTICAL ANALYSES CF DATA BASED ON A LEAST SQUARES POLY-
NCMIAL FIT.

428 DCGGY DOGGY CAN PERFORM MOST ROUTINE
FORM SHEET CALCULATIONS. THE PROGRAM CAN HANDLE CCMMON ARITHMETIC
MANTFULATICNS CN COLUMNS CF INPUT SUCH AS ADDITION, SUBTRACTION,
MULTIPLICATION, ANC DIVISICNe IT ALSO HAS PROVISICNS FOR THE USE
OF SPECIAL FUNCTICNS SUCH AS LCGARITHMIC, TRIGONOMETRIC, ARC
TRIGCNCMETRIC, HYPERBOLIC, EXPCNENTIAL, SCUARE ROOT, MAXIMA,
MINIMA, ANC RAISING A NUMBER TO ANY POWER. DOGGY ALSO CALCULATES
WATER PROPERTIES SUCH AS THERMAL CCNOUCTIVITY, VISCOSITY, AND
PRANCTL NUMBER OVER A WICE RANGE CF TEMPERATURE AND PRESSURE.

442 SIMPLEL SIMPLE1 COMPILES AND EXECUTES
MULTISTATEMENT CALCULATICNS TYPED IN A FAMILIAR ALGEBRAIC NOTATION
AT A TIME-SHAREC TERMINAL, IMMECIATELY RETURNING REQUESTED RESULTS
TG THE TERMINAL ANC PERMITTING AD LIB CONTINUATION OF A CALCULA-
TICN. THE USER MAY USE THE SYSTEM AS AN EXTENDED AND POWERFUL
ELECTRONIC CALCULATOR OR AS A CALCULATOR OF SMALL LOAD-AND-GO
RUNS. ERRORS ARE CETECTEC AND CORRECTED ON AN AS-YOU-GO BASIS.
CALCULATICNS MAY INCLUDE INTERACTIVE INPUT/OUTPUT, FUNCTICNS, AND
Loces.

444 ROPE ROPE IS LSED TO CALCULATE
ROCTS CF POLYNCMIALS.



Pe

851

GENERAL MATHEMATICAL AND CCMPUTING SYSTEM ROUTINES 2/71

445 LIZARD4 LIZARD4 IS USED TO SOLVE NCN-
LINEAR, ORDINARY CIFFERENTIAL EQUATICNS AS A ONE-SHOT EFFORT., IT
WAS WRITTEN TC SOLVE INITIAL VALUE ECUATIONS, THAT IS, THE VALUES
OF THE DEPENDENT VARIABLES MUST BE SPECIFIED AT SOME INITIAL
VALUE OF THE INDEPENDENT VARIABLE. CNE-DIMENSIONAL STEADY-STATE
BOUNCARY VALUE PROBLEMS CAN BE SCLVED WITH LIZARD4, PROVIDING AN
ITERATIVE METHKOD IS EMPLOYED BY THE USER WHERE ONE OF THE BOUNDARY
CONDITICNS IS SPECIFIEC AND INTEGRATICN PROCEEDS UNTIL THE ALTER-
NATE BOUNDARY CCNCITION IS MET.

446 MCOST MOST IS CESIGNED TO VARY A SET
OF CCCRDINATES (X19X2y « o« o 9XN) REPRESENTING THE VECTOR X IN
SUCH A WAY THAT A SPECIFIED FUNCTION Y(X), Y(X) GREATER THAN OR
EQUAL TC Oy IS MINIMIZED.
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41S CASCADE/CLLSTER CASCADE IS A SIMULATICN OF THE
COLLISICN CASCACE RESULTING FRCM THE DISPLACEMENT OF A PRIMARY
KNCCK-CN ATOM BY AN ENERGETIC NEUTRON IN A BCDY-CENTERED-CUBIC OR
FACE-CENTERED-CUBIC CRYSTAL STRUCTURE. CLUSTER ANALYZES THE SPA-
TIAL OISTRIBUTION CF THE RESULTING RADIATION DAMAGE IN TERMS OF
VACANCY AND INTERSTITIAL CLUSTERS, TAKING INTO ACCOUNT THE EXACT
CRYSTAL STRUCTURE.

422 SPECTRA SPECTRA COMPUTES THE NUMBER
AND SPECTRUM CF PRIMARY KNCCK-CN ATOMS RESULTING FRCM NEUTRCN
COLLISICN SEQUENCES IN A MATERIAL UNDER TRRACIATION.
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35€¢ GAF/GAR CATA TAPES USED IN GG A BENCHMARK STUDY OF ZPR-I11
ASSEMBLY 48 USING ENDF/B CROSS SECTICNS WAS UNDERTAKEN TO I[DENTIFY
POSSIBLE CROSS SECTION DISCREPANCIES IN THE MICROSCOPIC ENDF/B
DATA. THIS WORK WAS DCNE FOR THE CSEWG TESTING SUBCCMMITTEE AS
PART OF THEIR PHASE I DATA TESTING. THIS PACKAGE CCNTAINS THE
CRCSS SECTION CATA GENERATED FOR THIS STUDY IN THE FCRM OF THE
ULTRA-FINE GROUP CROSS SECTIONS OF THE MATERIALS OF ZPR-III ASSEM-
BLY 48 IN THE FORMAT OF THE GGA GAF/GAR PROGRAM DATA TAPES.

447 ETOG1 DATA FCR MUFT ANC CAM THE DATA REQUIRED FOR THE
CREATION OF MUFT4, MUFT5, GAM1 AND GAM2 LIBRARIES WERE GENERATED
FRCM THE BROOKFAVEN NATICNAL NEUTRON CROSS SECTION CENTER ENDF/B
TAPES 114 THROUGH 117 BY THE ETCGl PROGRAM (ACC ABSTRACT 437).
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AAEC 360 F+BAL RS P

T C$ CRAV, 1-C AND 2-D MULTI-GP DIFFUSICN PROGRAM

ABSORPTICAN REMCVAL X-SECS BAPL 6600 F4 RS XT B$ M0807, 2-0 DIFFUSION
3600 F36 RSBP XT BS RABBLE,WLIB,FLAT, RESONANCE

BAPL 6600 Fé& RS P XT G$ FLASH3, LOSS-OF-COCLANT
PPCO 7040 F+MAP RS P T G$ CONTEMPT, LOSS-OF-COCLANT
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CYLINDER CCC 1604 Fé63 RS P T C$ 20GRAND, 2-D FEW-GROUP DIFFUSION SLAB 40
CYLINCER ORNL 7090 F2 RS P T C$ 20CRAND, 2-D FEW-GROUP DIFFUSION SLAB 40
CYLINDER SLAB CCC 1604 Fé3 RS P T C$ EQUIPOISE3A, 2-D 2-GP DIFFUSION 87
CYLINDER SLAB ORNL 7090 F2 RS P T C$ EQUIPOISE3A, 2-D 2-GP DIFFUSION 87
CYLINDER SPHERE: AEB 360 F4 RS L T C$ FIRESy, 1-D AGE-DIFFUSION SLAB 9
CYLINDER SPHERE Al 709C F2 RS P T C$ FOGy 1-D FEW-GP DIFFUSION SLAB 28
CYLINDER SPHERE BC 625 F4 RS T C$ FOGy 1-D FEW-GP DIFFUSION SLAB 28
CYLINDER SPHERE COC 1604 F63 RS P T C$ FOGy 1-D FEW-GP DIFFUSION SLAB 28
DAC 7090 F2 RSBP J$ LIPRECAN1l, MC NEUTRCN PENETRATION CALCULATION 123
DAFT1, LEAST SQUARES FIT FISSILE NUCLIDE DATA BAPL 6600 F4 RS P XT P $ R327
CAMAGE IN METALS GEC 635 F+FAP RSBP T Q$ CASCADE,CLUSTER, RADIATION 419
DAMMET,,PLCTFB,SLAV3, ENDF/B PROC NCSC 6600 F4& RS T M$ CHECKER,CRECT, 384
DANCCFF JR, MCDERATCR SPACE CHCRD CIST FUNCT AEG 7090 F2 RS B 's 150
DATA GGA 7044 F4 RS P A$ FASDOP, X-SECTIONS FROM B-W RESONANCE 216
DATA KE 7090 F2 RSBP D$ NPRFCCP, FUEL CYCLE COSTS PERFORMANCE 146
DATA NEC 635 F& RS P T 0% EXPN, ANALYSIS OF PULSED NEUTRON SOURCE 258
DATA BAPL 6600 F4 RS P XT P$ DAFT1, LEAST SQUARES FIT FISSILE NUCLIDE R327
DATA Al 7094 F#MAP RS P A$ CHAD, LEGENDRE COEF CALC FCR ANGULAR DIST 215
DATA CONVERSICN APDA 3600 ASAF4 RS P T M$ ETOE, ENDF/B TO MC®%x2 350
DATA FILE SERVICE RCUTINES ENDF TAPES BNL 7090 F+FAP RS P T M$ DFSR, 236
DATA HEAT TRANSFER STUDY SLL 6600 F4& RS P N$ HEATMESH, GEOMETRICAL 434
DATA LASL 6600 F4 RS P T B$ GLEN, GROUP CONSTANT CALC FROM TOR OUTPUT 361
DATA LIBRARIES, MUFT4 OR 5 + GAM]1 + CAM2 WNES 6600 BCD R L T Zs$ ETOGI 447
DATA LIBRARY LRL 7094 F2 RS PL T M$ ECSIL, EXPERIMENTAL NEUTRON 351
DATA POINTS KAPL 66CC F+#ASC RS P T P$ CURFIT, CURVE FITTING EXPERIMENTAL R 43
DATA PREPARATICN FOR 2-D DESIGN PROGRAMS LASL 7090 F2 RS P T L$ DPC, 234
DATA PROC ocpP 360 F4 RS P T A$ FLANGE2, ENDF/B THERMAL SCATTERING 368
DATA PROC GGA 1108 F4 RS T A$ FLANGE2, ENDF/B THERMAL SCATTERING 368
DATA REDUCTICON ANL 3600 F63 RSBP O$ COINC, COINCIDENCE COUNTING 248
DATA SYSTEM KAPL 66CC F+COM RSB T M$ CATATRAN, MODULAR PROGRAMMING AND R386
DATA TAPES GGA 1108 BIN R L T 2% ZPR-II1 ASSEMBLY 48 GAFGAR ENDF/B 356
DATA UILL 360 F4 RSA P A$ COCILLI, LEAST SQUARES ANALYSIS RESONANCE 347
CATATRAN UTILITY MODULES, 2-D + 3-C PLOTTING KAPL 6600 F#ASC RS P T P $ R4O7
DATATRAN 2-C GECMETRY INPUT, PREPARATICN, EDIT KAPL 6600 F+ASC RS P T L $ R406
DATATRAN, MODULAR PRCGRAMMING ANC CATA SYSTEM KAPL 6600 F+CCM RSB T M $ R386
DBF1l, RESCNANCE INTEGRAL HEX CELL BAPL 66CO F4 RS P XT B$ RESQ2,RESQO, R285
DDBy 2-D FEW-GP DIFFLSICN BURNUP RZ GECMETRY GGA 7090 F+FAP RSBP T D § 99
DECAY BNW 1108 F5 RSBPL T D$ ISOGEN, RADIONUCLICE GENERATION AND 367
DECAY CHAIN ANALYSIS ORNL 1604 F€3 RS P D$ [SOCRUNCH, REACTION 180
DECAY CHAIN ANALYSIS ORNL 7090 F2 RS P D$ TSOCRUNCH, REACTION 180
CECAY CHAINS GEC 635 F4 RSBP C$ CHAINS, ANALYSIS OF RADIOACTIVE 418
DECAY CURVES LRL 7094 F2 RS P P$ EXPALS, LEAST SQUARES EXPONENTIAL 321
DECAY ORNL 1604 F63 RS P D$ ISCTOPES, MAXIMUM YIELC FROM REACTICN OR 179
DEFLECTICN CALCULATICN PARALLEL BEAMS ANL 3600 F36 SBP [$ BOW2, 365

CEFLECTICN STRESS STUDY BAPL 66C0 F+CCM RS P XT I$ GAPL3, INELASTIC LARGE

R397
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DEFORMATICN BAPL 6600 F4 RS P XT I$ CYGRO3, OXIDE FUEL ROD STRESS & R&49
DENSITY CALC Al 7C94 F+FAP RS PL T BS TYCHE3, MCNTE CARLO SLOWING-DOWN 149

DEPLETICN Al 360 F4 RSBP XT D$ SIZZLE, 1-D MULTIGROUP DIFFUSION 58
DEPLETICN Al 7CS0 F2 RS L T DO$ SIZZLE, 1-D MULTIGROUP DIFFUSICN 58
DEPLETICN CDC 1604 F63 RS L T C$ SIZZLE, 1-D MULTIGROUP DIFFUSION 58
DEPLETION LASL 7030 F4 RS P T D$ DTF-BURN, 1-D MULTI-GP DTF4 WITH 269
DEPLETION ANL 3600 F4 RSBP T C$ 20B, 2-C MULTIGROUP DIFFUSION AND 325
DEPLETICN BAPL 66C0 F+ASC RS P XT C$ PDQ7y 1,2 CR 3-D FEW-GP DIFFUSION R275
DEPLETICN BNW 11CB F4 RS P T C$ 20B, 2-D MULTIGRCUP DIFFUSION AND 325
DEPLETICN 18M 360 F+BAL RS P T C$ PDCS,y 2-D FEW-GROUP DIFFUSION AND R336
DEPLETION IBM 360 F4 RS P T Cs PDQ7y 1,2 CR 3-D FEW-GP DIFFUSION R275
CEPLETICN LASL 6600 F4 RS P T C$ 208y 2-D MULTIGROUP DIFFUSION AND 325
DEPLETICN WAPD 360 F4 RS PLXT B$ LECPARD, SPECTRA CALCULATION WITH 279

DEPLETICN GGA 7044 F4 RS P T C$ RELCAD-FEVER, 1-D FEW-GP DIFFUSION 221
DEPLETICN CODE ORNL 7090 F+FAP RS P T C$ ASSAULT, 2-D MULTI-GP DIFFUSION 240
DEPLETICN FISSICN PRCCUCT BAPL 6600 F4 RS P D$ CINDER,MOL102, POINT 313
DEPLETION GGA 1108 F4 RS P T C$ FEVERT, 1-D MULTIGROUP DIFFUSION AND 318
DEPLETION GGA 1108 F4 RS P T O$ GAUGE, 2-D FEW-GP HEX GECM DIFFUSION 339
CEPLETION MULTIGP OFNL 360 F4 RS P XT K$ CITATION,y 1+2,3-D DIFFUSION 387
DEPLETICN PROGRAM GGA 7C90 F2 RSB T O$ FEVER, 1-D FEW-GP DIFFUSION 117
CESIGN & SURVEY STUDY BEW 6600 F+CCM RS P XT D$ FARED, 1-D FAST REACTOR 427
DESICN CRITERIA COSTS GGA 7044 F4 RS P T D$ STMGEN, STEAM GENERATOR 227
CESIGN MULTIGROUP SLAB GEOMETRY ANL 36CO F63 RSBPL T J$ MAC, SHIELD 143
DESICN MULTIGROUP SLAB CGEOMETRY BNw 7050 F2 RSBPL T J$ MAC, SHIELD 143

DESIGN OPTIMIZATION Al 7090 F2 RS I$ CROCK, SPACE POWER PLANT 112
DESICN OPTIMIZATION Al 7090 F2 RS I$ SHOCK, SPACE POWER PLANT 114
NDESIGN PRCGRAMS LASL 7090 F2 RS P T LS DPC, CATA PREPARATION FOR 2-D 234
DESIGN STUDY PW 1604 F63 RS P T [$ PIP, CENTRIFUGAL PUMP IMPELLER 187
DESIGN STUCY GGA 7044 F4 RS P I$ GAZELLES, GAS-COOLED CORE THERMAL 232
DESIGN SYSTEM Al 360 F4 RSBP T K$ THREDES, 1-D FEW-GP DIFFUSION 2713
DESK CALCULATGR FORM SHEET DP PACKAGE KAPL 66C0 F+#ASC RS P T P$ DOGGY, R428
DETECTOR EFFICIENCY CISK SOURCE UM 7090 MAD RSB 0% BURP2, 165
DETECTOR EFFICIENCY PCINT SOURCE UM 7090 MAD RSB 0$ BURP1, 164
DFTECTOR EFFICIENCY POINT SOURCE UM 7050 MAD RSB 0% BURP3, 166

DFSR, DATA FILE SERVICE ROUTINES ENDF TAPES BNL 7090 F+FAP RS P T M § 236
DIFFERENTIAL EQNS. SCLUTION KAPL 6600 F+4ASC RS P T P$ LIZARD, NONL INEAR R445

DIFFUSION ANL 360 F4 RS P F$ TWIGGLE, 2-D 2-GP SPACE-TIME R338
DIFFUSION UMCC 360 F4 RS P T C$ VARI-QUIR, TIME-DEP 2-D MULTI-GP 212
DIFFUSION WANL 6600 F4 RS P T C$ VARI-QUIR, TIME-DEP 2-D MULTI-GP 212
DIFFUSION + LIB Al 360 F4 RSBPLXT C$ CAESAR4,LIBLST, 1-D MULTI-GP 270

DIFFUSION € BURNUP XY, RZ GGA 1108 F4& RS P T C$ BUG2, 2-0D MULTIGROUP 438
DIFFUSION ABSORPTION REMCVAL X-SECS BAPL 6€00 F4 RS XT B$ M0807, 2-D R280
DIFFUSION AND CEPLETICN ANL 3600 F4 RSBP T D$ 2DB, 2-D MULTIGROUP 325
DIFFUSION AND CEPLETICN BNW 1108 Fé& RS P T D$ 208, 2-D MULTIGROUP 325
DIFFUSION ANC CEPLETICN IBM 36C F+BAL RS P T D$ PDQ5, 2-D FEW-GROUP R336
DIFFUSION AND CEPLETICN LASL 6600 F4& RS P T D$ 208y 2-D MULTIGROUP 325
DIFFUSICN AND CEPLETICN GGA 1108 F4 RS P T D$ FEVER7, 1-D MULTIGROUP 318
DIFFUSION BURNUP RZ GECMETRY GGA T7C90 F+FAP RSBP T D$ DDB, 2-D FEW-GP 99
DIFFLSION CALC KAPL 6600 F4 RS P F$ RAUMZEIT, 1-D TIME-DEPENDENT R352
DIFFUSION CALC HEX-Z MESH GGA 11C8 F4 RS P T C$ GATT, 3-D FEW-GP 380
DIFFUSICN CYLINDER SLAB CDC 1604 F63 RS P T C$ EQUIPOISE3A, 2-D 2-GP 87
DIFFUSION CYLINDER SLAB CRNL 7GS0 F2 RS P T C$ EQUIPOISE3A, 2-D 2-GP 87

DIFFUSION CEPLETION Al 360 Fa4 RSBP XT D$ SIZZLE, 1-D MULTIGROUP 58
DIFFUSION CEPLETION Al 7090 F2 RS L T D$ SIZZLE, 1-D MULTIGROUP 58
DIFFUSICN CEPLETION CDC 1604 F€3 RS L T D$ SIZZLE, 1-D MULTIGROUP 58
DIFFUSICN CEPLETICN BAPL 66C0 F+ASC RS P XT D$ PDQ7, 1,2 OR 3-D FEW-GP R275
DIFFUSION CEPLETION I1EM 360 F4 RS P T C$ PDQT, 1,2 CR 3-D FEW-GP R275

DIFFUSION OEPLETION GGA 7044 F4 RS P T D$ RELOAD-FEVER, 1-D FEW-GP 221
DIFFUSION CEPLETION CCDE ORNL 7090 F+FAP RS P T D$ ASSAULT, 2-D MULTI-GP 240
DIFFUSION CEPLETION GGA 1108 F4 RS P T D$ GAUGE, 2-D FEW-GP HEX GEOM 339
DIFFUSION CEPLETION MULTIGP ORNL 360 F4 RS P XT K$ CITATICN, 1,2,3-D 387
DIFFLSION CEPLETION PROGRAM GGA 7090 F2 RSB T C$ FEVER, 1-D FEW-GP 117
DIFFUSION CESIGN SYSTEM Al 360 F4 RSBP T K$ THREDES, 1-D FEW-GP 273
DIFFUSION FAST X-SECTION GENERATION BAW 1108 F4 RS P XT 8BS 10X, 1-D 374
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DIFFUSION
DIFFUSION
DIFFUSICON
DIFFUSICN
DIFFUSICN
DIFFUSICN
DIFFUSICN
DIFFLSION
DIFFUSICN
DIFFUSION
DIFFUSICN
DIFFUSION
DIFFLSION
DIFFUSION
DIFFUSIGN
DIFFLSION
DIFFLSION
DIFFUSION
DIFFLSICN
DIFFULSION
DIFFUSION
DIFFUSION
DIFFUSICN
DIFFUSICN
DIFFLSICN
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSICN
DIFFUSION
DIFFUSION
DIFFUSION
DIFFUSICA
DIFFUSION
DIFFUSION
DISCRETE
DISCRETE
CISCRETE
DISCRETE
DISCRETE
CISCRETE
DISCRETE
DISCRETE
DISCRETE
DISCRETE
DISCRETE
DISCRETE
DISCRETE
CISCRETE-
CISK SOUR
ODCCUMENT
DOGGY, DE
COPIEy RE
DOPPLER E
DCS, NEUT
DCSE Al
DOSE CALC
DOSE CALC
DOSE RATE
DCSE RATE
DOSE RATE
DCSE RATE
OCSE RATE

FEEDBACK BAPL 6600 F4 RS P XT F$ TWIGL, 2-D 2-GP SPACE-TIME
FEEDBACK BNL 6600 F4 RS P T F$ NOAH, 1-D CNE-GP SPACE-TIME
GGA 1108 F4 RS P T F$ GAKINy 1-D MULTIGROUP TIME-DEPENDENT
POWER DIST SEARCH GGA 7044 F4 RS P T C$ GASP2, 1-D FEW-GP
PROGRAM AAEC 360 F+BAL RS P T C$ CRAM, 1-D AND 2-D MULTI-GP
PROGRAM CRNL 7090 F+FAP RS P T C$ EXTERMINATOR, 2-D MULTI=-GP
FROGRAM UK=R 7090 F+FAP RSBPL T C$ CRAM, 1-0 AND 2-D MULTI-GP
PROGRAM BC 625 F4 RS T C$ EXTERMINATOR2,y 2-D MULTI-GP
PROGRAM CRNL 360 F4 RS P T C$ EXTERMINATOR2, 2-D MULTI-GP
SLAB CYL CRNL 7090 F2 RS P T C$ EQUIPOISE3, 2-D 2-GROUP
SLAB CYL SPHERE BNW 1107 F4 RS P T C$ HFNy, 1-D MULTI-GP
SLAB CYL SPHERE Al 7090 F+FAP RS L T C$ FAIM, 1-D MULTI-GP
SLAB CYL SPHERE Al 7090 F+FAP RS PL T C$ AIM6y 1-D MULTI-GP
SLAB CYL SPHERE CDC 1604 Fé63 RS PL T C$ AIM6y 1-D MULTI-GP
SLAB CYL SPHERE CDC 1604 Fé&3 RS PLXT C$ FAIM, 1-D MULTI-GP
SLAB CYL SPHERE Al 7050 F+FAP RS L T C$ ULCER, 1-D MULTI-GP

SLAB CYL SPHERE ANL 3600 F3¢ RS P XT C$ MACHl, 1-D MULTI-GP
SLAB CYL SPHERE PURD 6500 F4 RS PLXT C$ MACHl, 1-D MULTI-GP
SLAB CYL SPHERE BHSC 360 F4 RS P T C$ FAIMOS, 1-D MULTI-GP
SLAB CYLINDER CDC 1604 F63 RS P T C$ 20GRAND, 2-D FEW-GROUP
SLAB CYLINCER CRNL 7C90 F2 RS P T C$ 20GRAND, 2-D FEW=-GROUP
SLAB CYLINCER SPHERE Al 7C90 F2 RS P T C$ FOGy 1-D FEW-GP
SLAB CYLINCER SPHERE BC 625 F4 RS T C$ FOG, 1-D FEW-GP
SLAB CYLINDER SPHERE CDC 1604 Fé3 RS P T C$ FOG, 1-D FEW-GP
SLABy SPH, CYL GGA 11C8 F4 RS P T C$ GAZE2, 1-D MULTIGROUP
SYNTHESIS CALC NED 635 F4 RS PL T C$ BISYN, 2-C MULTI-GP
TEMP COFF CALC GGA 7044 F4 RS P T C$ TEMCO, 1-D FEW-GP
TRIANGULAR MESH GGA 1108 F+#BAL RS P T C$ GAMTRI, 2-D MULTIGP

XY RZ GECMETRY GGA 1108 F#BAL RS P T C$ GAMBLES, 2-D MULTI-GP
XY RZ GECMETRY GGA 7044 F+MAP RSBP T C$ GAMBLE4, 2-D MULTI-GP
XY RZ RTH WANL 7094 F4 RS P XT C$ VARI-QUIR3, 2-D MULTI-GP
XYZ GEOMETRY (CDOC 160C4 Fé3 RS P T C$ WHIRLAWAY, 3-D 2-GROUP
XYZ GECMETRY CRNL 7090 F2 RS P T C$ WHIRLAWAY, 3-D 2-GROUP
3-GECM BAPL 6600 F4 RS P XT F$ WIGL2, 1-D 2-GP SPACE-TIME
3-GECOM GGA 1108 F4 RS P T F$ WIGL2, 1-D 2-GP SPACE-TIME
+BURNUP TRI-MESF GGA 11C8 Fé4 RS P T D$ BUGTRI, 2-D MULTIGP
CRDINATE CALC Al 7C90 F2 RS PLXT C$ DTF2, 1-D MULTI-GP
ORDINATE CALC Al 360 F4 RSBPLXT C$ ANISN, 1-D MULTI-GP
CRDINATE CALC UNC 1604 Feé3 RS PL T C$ DTF, 1-D MULTIGROUP
CRDINATE CALC ANL 3600 F36 RS P T C$ SNARG-1D, 1-D MULTI-GP
CRDINATE CODE UNC-LASL 1604 F63 RS C$ 20F, 2-D MULTI-GP
CRDINATE MULTIGROUP CONSTANTS ORNL 360 F4 RS PLXT B$ XSDRN,
CRDINATE PROGRANM ANL 360 F4 RS P T C$ DTF4, 1-D MULTI-GP
CRDINATE PRCGRAWM BC 625 F4 RS P T C$ DTF4, 1-D MULTI-GP
ORDINATE PRCOGRAM LASL 6670 F4 RS P T C$ DTF4, 1-D MULTI-GP
CRDINATE PRCGRAM LASL 7030 F4 RS P T C$ DTF4, 1-D MULTI-GP
CRCINATE PRCGRAM LER 7094 Fa4 RS P T C$ DTF4, 1-D MULTI-GP
CRDINATE PRCGRAM LER 7090 F+MAP RS P T C$ TDSN, 2-D MULTIGROUP
CRDINATES SLAB GEOMETRY PBAPL 6600 Fé& RS P XT C$ BE2l, FEW-GP
ELEMENT ANALYSIS THIN SHFELLS MIT 360 F4 RS P T I$ SABOR4,
CE UM 7090 MAD RSB 0$ BURP2, DETECTOR EFFICIENCY
INFORMATION SYSTEM KAPL €600 F R B T M$ TIGIR2, MODULAR
SK CALCULATCR FORM SHEET CP PACKACE KAPL 6600 F#ASC RS P T P §
SCLVED RESONANCE X-SECTION CALC NED 2000 F2 RS P A s
FFECTS NED 2000 F2 RS P B$ SPARTA, SPATIALLY-AVERAGED
RCN FLUX-DOSIMETER ACTIVITY RELATION GEC 635 Fa4 RSBP D s
7C94 F+FAP RS PL T G$ CURIE,DCSE,THUNDERFEAD, EXTERNAL+INTERNAL
Al 7054 F2 RS P J¢ SHOE, SHIELD WEIGHT OPTIMIZATION
GGA 1108 F4 RS T G$ GACOSE,DOSET, HTGR ACCIDENT ANALYSIS
CALCULATICN SNAP GECMETRY Al 7090 F2 RS P J$ RATRAP,
CALCULATICN SNAP GECMETRY Al 7090 F2 RS J$ MORTIMER,
FRCM A CLOUC Al 7080 F2 RS P G$ CLOUD, GAMMA-RAY
FRCM A CLCUD CCC 1604 F63 RS P G$ CLOUDy GAMMA-RAY
FRCM A CLOUWD cp 360 F4 RS P G$ CLOUDy GAMMA-RAY

R338
405
310
220
103
156
103
156
156

39
241
120

29

29
120
118
262
262
120

40

40

28

28

28
430
287
225
401
222
222
264

32

32

R274

R274
439
151
151
144
288
173
393
209
209
209

209
209
312

R398

R402
165

R403

R428
177
178
423
196
197
261
141
142

47
47
47



DOSE RA
DOSE,TH
DOSET,
DOUBLE
DOUBLE
DP 3
op 3
DP PACK
cPCy CA

TE FRCM SNAP SHIELD LEAKAGE Al 7090 F2 RS J$ FARSE1A,
UNCERHEAD, EXTERNAL+INTERNAL DCSE Al 7094 F+FAP RS PL T G$ CURIE
HTGR ACCIDENT ANALYSIS DOSE CALC GGA 1108 F4 RS T G$ GADOSE
SN APPROX BNW 7090 FLOCC RSBP T C$ GE-HAPO-S13, 1-D MULTI-GP

SN APPROX SLAB GECM PPCO 7090 F2 RS P C$ MIST, 1-D FEW-GP SN

€C F4 RS P G$ CLCUDy GAMMA-RAY COSE RATE FRCM A CLOUD
6C F& RS P T AS FLANGE2, ENDF/B THERMAL SCATTERING CATA PROC
AGE KAPL 660C F+ASC RS P T P$ DOGGY, DESK CALCULATOR FORM SHEET

TA PREPARATICN FOR 2-D CESIGN FRCGRAMS LASL 7090 F2 RSP T L8

DRAFTING TOOL TO PLOT PLANE STRUCTURES BAPL 6600 F& RS P XT L$ BL&4T,

DSN CUTPUT Pw 1604 LAGL RS P N$ CTX, EFFECTIVE X-SECTION CALC FROM
DSN TDC PW 1604 Fé3 RS P L$ SNCy CALCULATION OF SN CONSTANTS FOR
DTF=BURN, 1-D MULTI-GP DTF4 WITK DEPLETICN LASL 7030 F4 "s ¢ T 0
OTFy 1-D MULTIGROUP CISCRETE ORDINATE CALC UNC 1604 F63 REMLTE
DTF2y 1-C MULTI-GP DISCRETE ORCINATE CALC Al 7090 F2 RS PLXT C
DTF4 CROSS SECTIONS LASL 6600 F4 RS P N$ LARCA, FLUX-WEIGHTING OF
DTF4 wITE CEPLETION LASL 7030 F4 RS P T D$ DTF-BURN, 1-D MULTI-GP
DTF4, 1-C MULTI-GP DISCRETE ORDINATE PRCGRAM ANL 360 Fa& RE®" ¥ €
DTF4, 1-C MULTI-GP DISCRETE ORDINATE PRCGRAM BC 625 F4& RS P TC
DTF4y 1-C MULTI-GP CISCRETE CRDINATE PRCGRAM LASL 6600 F4& RS ¢ T€C
DTF4y 1=C MULTI-GP DISCRETE ORDINATE PRCGRAM LASL 7030 F& RSP TC
DTF4y, 1-C MULTI-GP DISCRETE CRDINATE PRCGRAM LER 7094 F4 RS P T C
DTXy EFFECTIVE X-SECTION CALC FROM DOSN CUTPUT PW 1604 LAGL RS P N
DYNAM, DYNAMIC ANALYSIS BOILING FLOw STEAM GGA 1108 Fé& RSP TH
DYNAMIC ANALYSIS BOILING FLOW STEAM GGA 1108 F4& RS P T HS DYNAM,
DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS BAPL 6620 F4 RS P XT I$ M0552,
DYNAMICS Al 360 F+BAL RS P T E$ AIROS2A, SIMULATION OF REACTOR
OYNAMICS BAPL 66C0 F4 RS P XT I$ M0266, LINEAR ELASTIC STRUCTURAL
ECCSAl, LCSS-CF-COOLANT + EMERGEMNCY CCCLING BCL 6400 F4 RSP TG
ECCNOMICS COMM 360 F4 RS P T C$ CINCAS, NUCLEAR FUEL CYCLE COST AND
ECSILy EXPERIMENTAL NEUTRON CATA LIBRARY LRL 7094 F2 RS PL T M
EDIT KAPL 6600 F+#ASC RS P T LS CATATRAN 2-D GECMETRY INPUT, PREPARATION,
EDIT REACTION RATES UK=-W 7090 F2 RS N$ WED, W-DSN OUTPUT TAPE
EFFECTIVE X-SECTION CALC FROM CSN CUTPUT PW 1604 LAGl RS P N$ DTX,
EFFICIENCY DISK SOURCE UM 7C9C MAD RSB 0$ BURP2, DETECTOR
EFFICIENCY PCINT SOURCE U™ 709C MAD RSB 0O$ BURP1, DETECTOR
EFFICIENCY POINT SOURCE U~ 7090 MAD RSB 0$ BURP3, DETECTOR
EIGENVALUE PRCBLEM FOR VIBRATING SYSTENS KAPL 6600 F4 RS P T 1% GEM,
ELASTIC SCAT RESONANCES Al 360 F4 RS PLXT BS AILMCE, X-SECTION CALC
ELASTIC SCAT RESONANCES Al 7C94 F+FAP RS PL T BS AILMOE, X-SECTION CALC
ELASTIC SCAT X-SECTICONS HEX LATTICE GGA 1108 F4 RS 88 HEXSCAT,
ELASTIC SCATTERING PHASE-SHIFT ANALYSIS ORNL 1604 F63 RS P AS PEGGY,
ELASTIC STRESS OF PIPING SYSTEM BAPL 66C0O F4 RS P XT I$ MO457,PIPE,
ELASTIC STRUCTURAL DYNAMICS BAPL 6600 F4& RS P XT I$ MO266, LINEAR
ELASTIC SYSTEMS BAPL 6600 F4 RS P XT I$ M0552, DYNAMIC ANALYSIS LINEAR
ELBCWy FLEL ELEMENT STRESS ANALYSIS STUCY GGA 7044 F4 RS P TG
ELECTRICITY COSTS ORNL 1604 Fé3 RS P C$ PCWERCO, NUCLEAR STATION

EMERGENCY COCLING BCL 640C F4& RS P T G$ ECCSAl, LOSS-OF-COOLANT +
ENCF MULTIGRCUP X-SECTICN CALCULATICON ANL 3600 F36 RS P T BS MCs*2,

ENCF TA
ENDF/R
ENDF/B
ENDF/B
ENDF/B
ENDF/8
ENDF/B
ENDF/8
ENDF /B
ENDF/B
ENDF/B
ENERGY
EPITHER
EPITHER
ECN SCL

PES BNL 7C90 F+FAP RS P T M$ DFSR, DATA FILE SERVICE ROUTINES
DATA TAPES GGA 1108 BIN R L T Zs ZPR-IT1 ASSEMBLY 48 GAFGAR
FINE-GP CONSTANTS GENERATION CRAL 360 Fé4 RS P T BS SUPERTOG,

FOR 10X BNWL 1108 Fé4 RS P T B$ ETOX, MULTIGROUP CONSTANTS FROM
FORNAT TO MUFT FORMAT X-SECTICAS WNES 6600 F4 RS P T B8$ ETOM1,
GRAPHIC X-SEC EVALUATION Al 360 F+#BAL RS L T M$ SCORE2, SCISRS

PRCC NCSC 660C F4 RS T M$ CHECKER,CRECT,DAMMET,PLOTFB, SLAV3,
THERMAL SCATTERING DATA PROC op 360 F4 RS P T AS FLANGEZ2,
THERMAL SCATTERING DATA PROC GGA 1108 F& RS T AS FLANGE2,
TC MC**2 CATA CCAVERSICN APDA 35600 ASAF4 RS P T M$ ETOE,
TC MUFT, GAM, ANISN X-SEC FORMAT WNES 6620 F4 RS PL T B$ ETOGI,
INTERVAL X-SECTICN AVERAGING GGA T044 F4& RS P LS GAVER,
MAL X-SECTICNS NED €35 F4 RS P T B$ REAX, RESOLVED RESONANCE
MOS, SPECTRUM ANC X-SECTICN CALCULATICON GEV 7094 F4FAP RS P T B8
N CURVE PLOT KAPL 6600 F+ASC RS P T P$ SNEQ, NONLINEAR ALGEBRAIC

'
’

$
$
$

L

s

s

$

$
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91
196
261

75
59
47
368

R428
234

R373
210
189
269
144
151
409
269
209
209
209
209
209
210
440
440

R283
326

R383
330
354
351

R406
133

210
165
164
166

R344
147
147
291
334

R329

R383

R283
229
340
330
355
236
356
431
388
436
375
3864
368
368
350
437
218
257
201

R364
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EQUILIBRIUM FUEL CYCLE CALCULATICN GGA 1108 F4 S T D$ GAFFE, 302
EQUIPCISE3, 2-D 2-GRCUP DIFFUSICN SLAB CYL ORNL 7090 F2 RS ‘P i TGS 39
EQUIPOISE3A, 2-D 2-CP DIFFUSICN CYLINDER SLAB CDC 1604 F63 RSP “T-C' 5 87
EQUIPOISE3A, 2-D 2-GP DIFFUSION CYLINDER SLAB ORNL 7090 F2 RS P ~T°C $ 87
ETOE, ENDF/B TO MC*%*2 CATA CCNVERSICN APDA 3600 ASAF4 RS P T M $ 350
ETOGl DATA LIBRARIES, MUFT4 OR 5 ¢ GAM1 + GAM2 WNES 6600 BCD R L T«Z & 447
ETOGl, ENDF/B TO MUFT, GAM, ANISN X-SEC FORMAT WNES 6600 F& RS PL T B $ 437
ETCM1, ENDF/B FORMAT TO MUFT FORMAT X-SECTIONS WNES 6600 F&4 RS P T B $ 436
ETOX, MULTIGRCUP CONSTANTS FRCM ENCF/B FOR 1DX BNWL 1108 F4 RS P T B $ 388
EXCHANGER STRESS ANALYSIS KAPL 6600 F4& RS P I$ TUBE, U-TUBE HEAT R378
EXCURSICN ANALYSIS INC 7044 F4 RS P T G$ RELAP2, REACTOR BLOWDCWN - 369
EXCURSION CALCULATICN R-Z GECMETRY APCA 7094 F4 RS P F$ MARS, 2-D 293
EXCURSION CALCULATICNS NED 2000 Fé& RS P T F$ FORE, FAST REACTOR 174
EXCURSION CALCULATICANS ANL 360 F4 RS P XT F$ FORE2, FAST REACTOR 174
EXCURSION CALCULATICANS NED 635 F4 RS P XT F$ FORE2y FAST REACTOR 174
EXPALSy LEAST SQUARES EXPONENTIAL CECAY CURVES LRL 7094 F2 RS P P $ 32
EXPERIMENT ANALYSIS BAPL 6600 F4 RS P T 0O$ JITER, FLUCTUATION R394
EXPERIMENT ANALYSIS AGC 7090 F2 BELP 0$ CROC90, ML-1 FLUID FLOW 154
EXPERIMENT ANALYSIS BAPL 6600 F4 RS P XT 0% REDUX, REACTOR FLUCTUATION R425
EXPERIMENT ANALYSIS SYSTEM BNL-DP 360 F4 RS PLXT B$ HAMMER, CRITICAL &l
EXPERIMENT ANALYSIS SYSTEM BNL-DP 7090 F2 RS PLXT B$ HAMMER, CRITICAL 277
EXPERIMENTAL CATA POINTS KAPL 6600 F+ASC RS P T P$ CURFIT, CURVE FITTING R 43
EXPERIMENTAL NEUTRON CATA LIBRARY LRL 7094 F2 RS PL T M$ ECSIL, 351
EXPLGSICN, COUPLED NEUTRCN-HYDROCYNAMICS APDA 7094 F2 RS P F$ WEAK 145
EXPNy, ANALYSIS OF PULSED NEUTRCN SCURCE CATA NED 635 F4 RS P TO S 258
EXPONENTIAL DECAY CURVES LRL 7094 F2 RS P P$ EXPALS, LEAST SQUARES 321
EXPCNENTIALS MIT 7090 F2 RS P P$ FRANTIC, LEAST SQUARES FIT SUM OF 324
EXTy X-SECTICNS FROM B-W RESCNANCE PARAMETERS WANL 7094 F2 RS P A $ 238
EXTERMINATORy 2-D MULTI-GP DIFFUSICN FRCGRAM ORNL 7090 F+FAP RS P T C $ 156
EXTERMINATOR2, 2-D MULTI-GP DIFFUSICN PRCGRAM BC 625 F4 RS TC 8 '8
EXTERMINATCR2, 2-D MULTI-GP CIFFUSICN PRCGRAM ORNL 360 F4 RS P: T:€ 8 158
EXTERNAL+INTERNAL DCSE Al 7094 F+FAP RS PL T G$ CURIE,DOSE, THUNDERHEAD, 196
F+ASC RS P$ SIMPLEl, TIME-SHARING PROGRAMMING LANGUAGE KAPL 6600 R442
F+ASC RS P T H$ LICN, 3-D TEMPERATURE CISTRIBUTICN PROGRAVN KAPL 6600 R299
F+ASC RS P T L$ DATATRAN 2-D GECMETRY INPUT, PREPARATION, EDIT KAPL 6600 R406
F+ASC RS P T P$ CURFIT, CURVE FITTING EXPERIMENTAL DATA POINTS KAPL 6600 R 43
F+#ASC RS P T P$ DATATRAN UTILITY MODULES, 2-D + 3-D PLOTTING KAPL 6600 R407
F+ASC RS P T P$ DOGGY, CESK CALCULATOR FORM SHEET DP PACKAGE KAPL 6600 R428
F+ASC RS P T P$ LIZARD, NONLINEAR DIFFERENTIAL EQNS. SOLUTION KAPL 6600 R445
F+ASC RS P T P$ SNEQ, NCNLINEAR ALGEBRAIC EQN SOLN CURVE PLOT KAPL 6600 R364
F+ASC RS P XT D$ PDQ7y 1,2 OR 3-C FEW-GP DIFFUSION DEPLETION BAPL 6600 R275
F+ASC RS P XT J$ ASPIS, GAMMA RAY SOURCE BUILDUP FACTOR CALC BAPL 6600 R429
F+#BAL RS L T M$ SCORE2, SCISRS ENDF/B GRAPHIC X-SEC EVALUATION Al 360 375
F+BAL RS P T B$ RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES MC ORNL 360 392
F+BAL RS P T C$ CRAM, 1-C AND 2-D MULTI-GP DIFFUSIOCN PROGRAM AAEC 360 103
F+BAL RS P T C$ GAMBLES, 2-D MULTI-GP DIFFUSION XY RZ GECMETRY GGA 1108 222
F+BAL RS P T C$ GAMTRI, 2-D NMULTIGP CIFFUSION TRIANGULAR MESH GGA 1108 401
F+BAL RS P T C$ PDQS5, 2-D FEW-GROUP DIFFUSION AND DEPLETIGN I18M 360 R336
F+BAL RS P T E$ AIRCS2A, SIMULATION CF REACTOR DYNAMICS Al 360 326
F+BAL RSBP T G$ CONTEMPT,CONPS, PRESSURE-TEMPERATURE RESPONSE INC 360 433
F+COP RS P T P$ LAG, ASSEMBLER FOR FLCCO2 INSTRUCTION SET PwW 1604 186

F+CDP RS P XT B$ FMC-N,FMC-G, MC NEUTRCN, GAMMA-RAY HISTORIES PW 1604 195
F+COM RS P XT D$ FAREC, 1-D FAST REACTOR DESIGN & SURVEY STUDY BEW 6600 427
F+#CCM RS P XT I$ GAPL3, INELASTIC LARGE DEFLECTION STRESS STUDY BAPL 6600 R397

F+CCM RSB T M$ DATATRAN, MODULAR PRCGRAMMING AND DATA SYSTEM KAPL 6600 R386
F+FAP RS T I$ 4RESTRAINT PIPE STRESS, MAXIMUM MCMENT CALC Al 7090 109
F+FAP RS L T B$ QUICKIE, INFINITE MEDIUM SPECTRUM X-SECTIONS Al 7090 119
F+FAP RS L T C$ FAIM, 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE Al 7090 120
F+FAP RS L T C$ ULCER, 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE Al 7090 118
F+FAP RS L T M$ MOMUS, X=SECTICN LIBRARY UTILITY PROGRAM Al 7094 159
F+FAP RS P T BS EPITHERMOS, SPECTRUM AND X-SECTICN CALCULATION GEV 7094 201
F+FAP RS P T B$ RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES MC CRNL 7090 392
F+FAP RS P T B$ SOPFIST1/2/5, MULTI-GP TRANSFER COEFFICIENTS LRL 7090 160
F+FAP RS F T C$ EXTERMINATOR, 2-D MULTI-GP DIFFUSICN PROGRAM ORNL 7090 156
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F+FAP RS P T D$ ASSALLT, 2-0 MULTI-GP DIFFUSION CEPLETICN CODE ORNL 7090 240
F+FAP RS P T G$ AISITE2, PARAMETRIC SITE REQUIREMENT STUDY Al 7094 172
F+FAP RS P T M$ DFSR, CATA FILE SERVICE ROUTINES ENDF TAPES BNL 7090 236
F+FAP RS PL T BS$ AILMOE, X-SECTION CALC ELASTIC SCAT RESCNANCES Al 7094 147
F+FAP RS PL T B$ GAMTEC2, MULTI-GP CCNSTANT CALC O TO 10 MEV BNW 7090 185
F+FAP RS PL T BS$ GRAVE, GROUP-AVERAGING X-SECTIONS PARAMETERS Al 7094 162
F+FAP RS PL T BS TEMPESTZ, THERMAL NEUTRCN SPECTRUM X=-SECTIONS Al 7090 50
F+FAP RS PL T BS TYCHE3, MONTE CARLC SLOWING-DOWN DENSITY CALC Al 7094 149
F+FAP RS PL T C$ AIMéE, 1-C MULTI-GP DIFFLSION SLAB CYL SPHERE Al 7020 29
F+FAP RS PL T G$ CURIE,DCSE,THUNCERHEAD, EXTERNAL+INTERNAL DOSE Al 7054 196
F+FAP RSB T A$ TUZ, UNRESOLVED REGICN RESONANCE INTEGRAL CALC GGA 7090 42
F+FAP RSB T A$ ZUT, RESOLVED REGICN RESONANCE INTEGRAL CALC GGA 7090 41
F+FAP RSBP T D$ DDB,y 2-D FEW-GP DIFFUSICN BURNUP RZ GEOMETRY GGA 7090 99
F+FAP RSBP T Q% CASCADE,CLUSTER, RADIATICN DAMAGE IN METALS GEC 635 419
F+FAP RSBPL T C$ CRAM, 1-C AND 2-D MULTI-GP DIFFUSION PROGRAM UK-R 7090 103
F+GMP RSBP T H$ THTE, 3-D TRANSIENT KEAT TRANSFER PROGRAM GEC 635 346

F#MAP RS P A$ CHAC, LEGENDRE COEF CALC FOR ANGULAR DIST DATA Al 7094 215

F+MAP RS P T BS$ GARCL, RESONANCE CVERLAP AND LATTICE EFFECTS GGA 7044 219
F+VAP RS P T C$ TDSNy 2-D MULTIGRCUP DISCRETE ORDINATE PRCGRAM LER 7090 312
F+MAP RS P T O$ OPLS, PCWER PLANT PERFORMANCE AND PR'CE STUDY GGA 7044 226
F+MAP RS P T E$ AIROS, SPACE-INDEPENDENT KINETICS W/FEECBACK Al 7094 163
F+MAP RS P T G$ CONTEMPT, LOSS-CF-CCCLANT ACCIDENT ANALYSIS PPCO 7040 297
F+MAP RS P T G$ RSAC, RADICLCGICAL SAFETY ANALYSIS PROGRAM PPCO 7040 265
F+MAP RS P T H$ TOODFE, 2-D TIME-DEPENDENT HEAT CONDUCTION PPCO 7044 349
F+MAP RS PLXT AS TRIX1l, RESONANCE INTEGRAL X-SECTICN CALC Al 7094 208

F+MAP RS PLXT B$ LASER, SPECTRUM CALC WITH BURNUP CYL LATTICE WAPD 7094 249
F+MAP RSBP M$ UNPACK, RETRIEVAL FRCM SCISRS X-SECTION TAPE GGA 7044 206
F+MAP RSBP T C$ GAMBLE4, 2-D MULTI-GP DIFFUSION XY RZ GECMETRY GGA 7044 222
FeMAP RSBP T G$ SATURATED BLOWDCWN2, BLOWCOWN ANALYSIS LOFT KE 7094 200
FACTOR CALC BAPL 6600 F+ASC RS P XT J$ ASPIS, GAMMA RAY SOURCE BUILDUP R429
FACTCR SHIELDING CODE CAVITY GEOM GGA 1108 F4 RS P T J$ MUSCAT, VIEW 259
FACTORS ORNL  36C F4 RS P T A$ ATHENA4, INELASTIC SCATTERING FORM 417
FAIM, 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE Al 7090 FeFAP RS L T C 8 120
FAIMy 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE CDC 1604 F6&3 RS PLXT C & 120
FAIMOS, 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE BHSC 360 F4 RS ¢ T C s 120
FAP RS P T H$ RATH, 2- OR 3-D HEAT CCNDUCTICN LUMPED MASS LASL 7094 242
FAP RSBP XT Q$ SPECTRA, MC CALCULATICN TRRADIATED MATERIAL GEC 7090 422
FARED, 1-C FAST REACTOR CESIGN & SURVEY STUDY BEW 6600 F#CCOM RS P XT D $ 427

FARSE1A, CCSE RATE FRCM SNAP SHIELC LEAKAGE Al 7090 F2 RS J s 91
FASCOP, X-SECTICNS FRCM B-W RESCNANCE CATA GGA 7044 Fé& RS P AsS 216
FAST BREECERS APC €35 Fé& RS P D$ RAPFU, FUEL CYCLE PARAMETERS 372
FAST NEUTRCN SPECTRUM X-SECTICAN CALC Al 7090 F2 RS PL T BS FORM, 51
FAST NEUTRCN SPECTRUM X-SECTICN CALC ANL 3600 F63 RS LXT BS$ GAM1, 33
FAST NEUTRCN SPECTRUM X-SECTICN CALC CDC 1604 Fé63 RS PL T BS FORM, 51
FAST NEUTRCN SPECTRUM X-SECTICN CALC CDC 1604 F63 RS PLXT BS GAMI1, 33
FAST NEUTRCN SPECTRUM X-SECTICN CALC GGA 7090 F2 RS PLXT BS GAM]1, 33
FAST REACTCR CESIGN & SURVEY STUCY BEW 6600 F+CCM RS P XT C$ FARED, 1-D 427
FAST REACTOR EXCURSICN CALCULATICNS NED 2000 Fa4 RS P T F$ FORE, 174
FAST REACTCR EXCURSICON CALCULATICNS ANL 360 Fa& RS P XT F$ FCRE2, 174
FAST REACTCR EXCURSICN CALCULATICNS NED 635 F4 RS P XT F$ FORE2, 174
FAST REACTCR POWER ANC FLOW TRANSIENTS ANL 360 Fe RS P T F$ SAS1A, 400
FAST REACTCR POWER AND FLCOW TRANSIENTS ANL 66C0 Fé4 RS P T F$ SAS1A, 400

FAST REACTCR X=-SEC CALC BNwW 11C8 F4 RS P T B$S FCC4, FUNDAMENTAL MODE 306
FAST SPECTRUM MULTI-GP CCNSTANT CALC AGC 7090 F2 RSBPLXT B$ AGN-GAM, 204
FAST THERMAL SPECTRA GGA 1108 F4 RS PLXT B$ GGC&, MULTI-GP X-SECTIONS 298
FAST THERMAL SPECTRA GGA 6600 F4& RS L T BS GGC4, MULTI-GP X=SECTIONS 298
FAST X-SECTION GENERATICN BNW 1108 F4 RS P XT B$ 1DX, 1-D DIFFUSION 374
FATIGUE KAPL 660CC F4& RS I$ SORSDB, PRESSURE VESSEL STRESS AND R391
FCC4, FUNCAMENTAL MCDE FAST REACTOR X-SEC CALC BNw 1108 F4 RS P TPR S 306
FEEDBACK PBAPL 6600 F& RS P XT F$ NOWIG, 1-D 2-GP KINETICS TEMPERATURE R371
FEECRACK PBAPL 6600 F& RS P XT F$ TwWIGL, 2-D 2-GP SPACE-TIME DIFFUSION R338
FEECRACK BNL 6600 F4 RS P T F$ NCAH, 1-D CNE-GP SPACE-TIME DIFFUSION 405
FEECBACK GGA 1108 F4 RS P T F$ GAKIT, 1-D MULTIGP KINETICS WITH TEMP 370
FEVER, 1-D FEW-GP DIFFUSION DEPLETICN PROGRAM GGA 7090 F2 RSB TY9Eg 3%
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FEVERT, 1-C MULTIGRCLP DIFFUSICN AND DEPLETION GGA 1108 F4 RS P T D
FEW-GP DIFFUSICN BURNUP RZ GECMETRY GGA 7090 F+FAP RSBP T C$ CDB, 2-D
FEwW-GP DIFFUSICN CALC FEX-Z MESH GGA 1108 F4 RS P T C$ GATT, 3-D
FEW-GP DIFFUSION DEPLETICN BAPL 66C0 F+ASC RS P XT D$ PDQ7y 1,2 OR 3-D
FEwW-GP DIFFUSIGN DEPLETICN 1BV 360 Fé& RS P T D$ PDQTs 192 OR 3=D
FEW-GP DIFFUSION DEPLETICN GGA 7044 F4 RS P T D$ RELOAD-FEVER, 1-D
FEW-GP DIFFLSION DEPLETICN PROGRAM GGA 7090 F2 RSB T C$ FEVER,y 1-D
FEW-GP CIFFUSION DESIGN SYSTEM Al 360 F4 RSBP T K$ THREDES, 1-D
FEW-GP DIFFUSICN POWER DIST SEARCH GGA T7C44 F4 kKS P T C$ GASP2, 1-D
FEW-GP DIFFUSICN SLAB CYLINDER SPHERE Al 7090 F2 RS P T C$ FOG, 1-D
FEW-GP CIFFUSICN SLAB CYLINDER SPHERE BC 625 F4 RS T Cs FOG,y 1-D
FEwW-GP DIFFUSICN SLAB CYLINDER SPHERE CCC 1604 F63 REP T C$ FOGy 1+D
FEW-GP DIFFUSION TEMP CCEF CALC GGA 7044 F4 RS P T C$ TEMCO, 1-D
FEW-GP CISCRETE GCRDINATES SLAB GEOMETRY BAPL 6600 F4 RS P XT C$ BE21,
FEW-GP HEX GECM DIFFLSICN DEPLETICN GGA 1108 Fé4 RS P T D$ GAUGE, 2-D
FEW-GP SN APPROXIMATICN CYLINCER PPCO 7C40 Fa& RS P T Cs$ TOPIC, 1-D
FEW-GP SN APPRCXIMATICN CYLINDER PPCC 7C90 F2 RS P T CS$ TOPIC, 1-D
FEW-GP SN CCUBLE SN APPROX SLAB GECM PPCO 7090 F2 RS P C$ MIST, 1-D
FEwW-CGP S4 APPRCXIMATION RZ GECMETRY LRL T09 F2 RS Cs$ FIRN, 2-D
FEwW-GROUP CIFFUSION AND CEPLETICA IBM 360 F¢#BAL RS P T C$ PDQS5, 2-D
FEWw-GROUP CIFFUSION SLAB CYLINDER CDC 1604 Fé63 RS P T C$ 20GRAND, 2-D
FEW-GROUP CIFFUSION SLAB CYLINDER CRANL 7090 F2 RS P T C$ 20GRAND, 2-D
FIGRCy LSBR FUEL SWELLING TEMPERATURE STUDY BAPL 6600 F& RS P XT-H §
FILE SERVICE ROUTINES ENDF TAPES BNL 7090 F+FAP RS P T M$ DFSR, DATA
FINDING RCCTS CF A PCLYNCMIAL KAPL 6600 Fé& RS P P$ ROPE,
FINE-GP CCANSTANTS GENERATION OCRAL 360 F4 RS P T BS$ SUPERTOG, ENDF/B
FINEL, FINITE-ELEMENT STUDY 2,3-C STRUCTURES KAPL 6600 F4 RS P X}
FINITE-ELEVMENT STUDY 2,3-C STRUCTURES KAPL 6600 Fé4 RS P X I$ FINEL,
FINS SNAP GEOM Al 7690 F2 RS J$ SCARF2, SCATTER FROM RADIATOR
FIRESy 1-C ACE-DIFFUSICN SLAB CYLINCER SPHERE AEB 360 F4 RS L 1§
FIRNy 2-C FEW-GP S4 APPRCXIMATICN RZ GECMETRY LRL 709 F2 RS C
FISSILE NUCLIDE DATA BAPL 6600 F4 RS P XT P$ DAFTLl, LEAST SQUARES FIT
FISSILE NUCLIDE X-SECTICN EVALUATICN CRNL 7090 F4 RSBP A$ MUFFLE,
FISSICN PRCDUCT BAPL 66C0 F4 RSH P D$ CINDER,MO102, POINT DEPLETION
FISSICN PRCOUCT ACTIVITY DIST STUDY GGA 7C44 Fé& RS P D$ RAC2, HTGR
FISSICN PRCDUCT RELEASE GGA 1108 F4 RS P D$ FREVAP6, HTGR METALLIC
FIT FISSILE NUCLIDE CATA BAPL 660CC F4 RS P XT P$ DAFT1, LEAST SQUARES
FIT SUM CF EXPONENTIALS MIT 7090 F2 RS P P$ FRANTIC, LEAST SQUARES
FITTING LASL 7094 F4 RS T P$ LASL LEAST SQUARES, GENERAL CURVE
FITTING BAPL 6600 F4 RS P XT P$ MC661,MD657,M0626, PCLYNCMIAL CURVE

FITTING EXPERIMENTAL CATA POINTS KAPL £600 F+#ASC RS P T P$
FLAC, STEACY-STATE FLCW, PRESSURE CISTRIBUTION GGA 1108 F5
FLANCEly SCATTERING LAW X-SECTICN CALCULATION GGA 1108 F5
FLANGE2, ENDF/B THERMAL SCATTERING CATA PROC P 360 F4
FLANGE2, ENDF/B THERMAL SCATTERING CATA PRCC GGA 1108 F4
FLARE, 3-C REACTIVITY ANC POWER DISTRIBUTICN CDC 3600 F63
FLARE, 3-C REACTIVITY ANC POWER CISTRIBUTICN NED 635 F4
FLASH3, LCSS-CF-COOLANT ACCIDENT ANALYSIS BAPL 6600 F4&
FLASKF4, FULLY-IMPLICIT TRANSIENT SIMULATICN BAPL 6600 F4&

CURFIT, CURVE
RS P
RS P
RS P
RS
RSBP
RS P
RS P XT
RS P XY

- - -
OO0 OPPB>T

$

$
$

L

FLAT, RESCNANCE ABSCRPTICN, CELL ANL 3600 F36 RSBP XT B$ RABBLE.WLIB,

FLIGKT CCLLISICN PROBABILITIES MC CRNL 360 F+BAL RS P T B
FLIGHT CCLLISICN PROEBABILITIES MC CRNL 7090 F+FAP RS P T B
FLOCC RS P B$ MCS, MCNTE CARLC NEUTRCN PENETRATION STUDY
FLOCC RS P B$ 20T, GRCUP-CCLLAPSING CF MULTI-GP X-SECTICN
FLCCC RSEP C$ 20XY, 2-D MULTI-GP SN APPROXIMATICN XY CECM
FLOCO RSBP T C$ GE-HAPO-S13, 1-C MULTI-GP DOUBLE SN APPROX

FLOCO2 INSTRUCTICN SET PW 1604 F+CDOP RS P T P$ LAG,
FLOT1,M021S, PWR FLCwh TRANSIENT ANALYSIS BAPL 6600 F4
FLOW Al 7094 F2 RS P H$ FLCw-MODEL, MULTI-CHANNE

FLOW AND HEAT TRANSFER Al 7094 F2 RS P T G$ TRANS-FUGU

$ RAFFLE, 1ST
$ RAFFLE, 1ST
LASL 7090

S LASL 7090
AGC 7090

BNW 7090
ASSEMBLER FOR
RS P XT H

L 2-D 2-PHASE
Ely TRANSIENT

FLOW EXPERIMENT ANALYSIS AGC 7C90 F2 RS P 0$ CROCS0, ML=-1 FLUID

FLOW STEAM GGA 11C8 F4 RS P T H$ DYNAM, DYNAMIC ANA
FLOW STUCY STEAM-WATER MIX KAPL 66CC F4 RS P H$ RAPP,
FLOCW TRANSIENT ANALYSIS BEAPL 6600 Fé& RS P XT HS$ FLO

LYSIS BOILING
HIGH=-VELOCITY
T1,M0219, PWR

318
99
380
R275
R275
221
11T
273
220
28
28
28
225
R398
339
148
148
59

R336
40
40

R272

236
R&444
431
R404
R404
110

R327
323
313
231
301

R327
324

62

R411

R 43
395
247
368
368
167
167

R295

R448
281
392
392
202
113

18
75
186

R331
246
268
154
440

R382

R331
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FLOW TRANSTIENTS ANL 360 F4 RS P T F$ SAS1A, FAST REACTOR POWER AND 400
FLCw TRANSIENTS ANL 66C0 F4 RS P T F$ SAS1A, FAST REACTOR POWER AND 400

FLOW-MODEL,y MULTI-CHANNEL 2-D 2-PHASE FLOW Al 7094 F2 RS P H $ 246
FLCWy, PRESSURE DISTRIBUTION GGA 1108 F5 RS P H$ FLAC, STEADY-STATE 395
FLUCTUATICN EXPERIMENT ANALYSIS BAPL 6600 F4 RS P T 0% JITER, R394%

FLUCTUATICN EXPERIMENT ANALYSIS BAPL 6600 F4 RS P XT 0O$ REDOUX, REACTOR R425
FLUID FLOWw EXPERIMENT ANALYSIS AGC 7090 F2 RS P 0% CROCSON, ML-1 154
FLUX DIST IN MULTI-PIN FLEL ELEMENT AGC 7090 F2 RS P B$ BOUNCE, 237
FLUX INPLT PW 1604 Fé&2 RS C$ TOP, 2-D PERTURBATION TDC OR 2DXY 199
FLUX SYNTHESIS PROGRAM CYL PW 1604 Fé63 RS T C$ 2DXxYL,y, 3-D MULTI-GP 192
FLUX-COSIMETER ACTIVITY RELATICN CEC 635 F& RSBP 0s$ DOS, NEUTRON 423
FLUX-WEIGHTING OF DTF4 CROSS SECTICNS LASL 6600 F4 RS P N$ LARCA, 409
FLUX, X-SEC CALC ORNL 3€0 F4 RS P 0$ ISOSEARCH, ISOTOPE PRODUCTION 322
FLUX, X-SEC CALC ORNL 16C4 Fé3 RS P D$ ISOSEARCH, ISOTOPE PRODUCTION 322
FMA 70SC F2 RSBP X C$ HERESYl, LATTICE PARAMETERS FETEROGENEOUS CALC 136
FMC-CGy MC MEUTRCN, GAMMA-RAY HISTORIES PW 1604 F+CDP RS P XT BS FMC-N, 195

FMC=Ny, MCNTE CARLO CALC NEUTRCN HISTORIES GGA 7044 F4 RSP T B S 195
FMC-N,FMC-Cy MC NEUTRON, GAMMA-RAY HISTCRIES PW 1604 F+CDP RS P XT B $8 195
FOG CODES Al 7090 F2 RS C$ PERT, 1-D PERTURBATION FOR AIM AND 30
FOG CODES BHSC 360 F4 RS P C$ PERT, 1-D PERTURBATION FCR AIM AND 30
FCG CCDES COC 1604 Fé63 RS C$ PERT, 1-D PERTURBATION FOR AIM AND 30
FCGy 1-D FEW-GP DIFFUSICN SLAB CYLINDER SPHERE Al 7090 F2 RS P TCs 28
FOGy 1-D FEW-GP CIFFLSICN SLAB CYLINDER SPHERE BC 625 F4 RS TCs 28
FOGy 1-D FEW-GP DIFFUSICN SLAB CYLINDER SPHERE CDC 1604 F63 RSP TCs 28
FORE, FAST REACTOR EXCURSION CALCULATICNS NED 2000 F4 RSP T F 8 1IN
FORE2, FAST REACTOR EXCURSION CALCULATICNS ANL 360 F& RSP XTF S 17
FORE2y FAST REACTOR EXCURSION CALCULATICNS NED 635 F&4 REPXT F s 1S
FCRM FACTCRS ORNL 360 F& RS P T A$ ATHENA4, INELASTIC SCATTERING 417
FCRM CR THRECES LIBRARY UTILITY ROUTINE Al 360 F4 RSB L T Ms CLIP, 271
FORM SHEET DP PACKAGE KAPL 660C F+ASC RS P T P$ DOGGY, DESK CALCULATOR R428
FORM, FAST NEUTRON SPECTRUM X-SECTICN CALC Al 7090 F2 RS PLYSB S 51
FORM, FAST NEUTRON SPECTRUM X-SECTICN CALC CDOC 1604 F63 RS PLTB S 51

FCRMAT TC MUFT FORMAT X-SECTIONS WNES 6600 F& RS P T BS$ ETOM1, ENDF/B 436
FORMAT WNES 6600 F4 RS PL T BS ETOGl, ENCF/B TO MUFT, GAM, ANISN X-SEC 437
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FORTRAN TCC, 2-D MULTI-GP SN APPROXIMATICN RZ PW 1604 F63 RS P TC s 161
FRANTIC, LEAST SQUARES FIT SUM OF EXPCNENTIALS MIT 7090 F2 RS P P s 324
FREVAP6, FTGR METALLIC FISSICN PROCUCT RELEASE GGA 1108 F4 RS P 0D s 301
FUEL CYCLE AMNALYSIS PARTIAL REFUEL GGA 7044 Fé& RS P T D$ GARGOYLE, 260
FUEL CYCLE ANALYSIS W/REFUELING GGA 7044 F4 RS P T D$ REVISED-GAD, 223
FUEL CYCLE CALCULATICN GGA 1108 F4 S T D$ GAFFE, EQUILIBRIUM 302
FUEL CYCLE CCST ANALYSIS Al 7C90 F2 RS P 0$ AIMFIRE, URANIUM 55
FUEL CYCLE COST AND ECCONCMICS COMM 360 F4 RS P T D$ CINCAS, NUCLEAR 354
FUEL CYCLE CCST CALCULATION GGA 1108 F4 RS P T D$ PWCOST, REACTOR 441

FUEL CYCLE COSTS PERFORMANCE DATA KE 7090 F2 RSBP D$ NPRFCCP, 146
FUEL CYCLE CCSTS PERFORMANCE STUCY GGA 7044 F4 RS P D$ WAMPUM, 224
FUEL CYCLE PARAMETERS FAST BREEDERS APO 635 F4 RS P D$ RAPFU, 372
FUEL ELEMENT BAPL 6600 F4 RS XT I$ CYGRO2, STRESS ANALYSIS CYL R266
FUEL ELEMENT AGC 7090 F2 RS P B$ BOUNCE, FLUX DIST IN MULTI-PIN 237
FUEL ELEMENT ANALYSIS BAPL 6600 F4 RS P XT H$ GLUBl, WATER-LOGGED R424
FUEL ELEMENT LIFETIME ANALYSIS ANL 36C0 F36 RSBP [$ SWELL2, 353
FUEL ELEMENT STRESS ANALYSIS STUDY GGA 7044 F4& RS P T G$ ELBOW, 229
FUEL ELENMENTS AEB 360 F& s? BS WELWING, MATERIAL BUCKLING CYL 362

FUEL ROD STRESS & DEFORMATION BAPL 6600 F& RS P XT I$ CYGRO3, CXIDE R&49
FUEL SWELLING TEMPERATURE STUDY BAPL 6600 F& RS P XT H$ FIGRO, LSBR R272
FUEL TEMPERATURE COCE GGA 7044 F4& RS I$ CORE, CORE CCNFIGURATION 233
FUEL TUBE BUNCLES LASL 7094 F2 RSBP H$ AXFLU, HEAT TRANSFER MCLTEN 182
FUEL TUBE BUNDLES LASL 7094 F2 RSEP H$ AXTHRM, HEAT TRANSFER SOLID 183
FUGUE, STEADY-STATE TEMPERATURE VOID FRACTICN Al 7090 F2 RS Is 48
FULLY=IMPLICIT TRANSIENT SIMULATION BAPL 6600 Fé& RS P XT G$ FLASH4, R448
FUNCAMENTAL MCDE FAST REACTOR X-SEC CALC BNW 1108 F4 RS P T BS FCCs, 306
F2 RS A$ LYNNE, WOCDS-SAXON POTENTIAL SHAPE CALCULATICN ORNL 7090 381
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SCARF2, SCATTER FROM RADIATOR FINS SNAP GEOM
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DOPIEy, RESOLVEC RESCNANCE X-SECTICN CALC

EXTy X=SECTIONS FROM B-W RESONANCE PARAMETERS
RAPTURE, RESCNANCE INTEGRAL X-SECTION CALC
BAM, S4 CYL CELL CCDE AND TEMPEST COMBINATICN
BOUNCE, FLUX DIST IN MULTI-PIN FUEL ELEMENT
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SPARTA, SPATIALLY-AVERAGED DOPPLER EFFECTS
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AGN-GAM, FAST SPECTRLM MULTI-GP CCNSTANT CALC AGC
BOW2, DEFLECTICN CALCULATICN PARALLEL BEAMS ANL
MC*%2, ENDF MULTIGRCUP X-SECTION CALCULATION ANL
SNARG=1D, 1-C MULTI-GP DISCRETE ORDINATE CALC ANL
SUPCRAN, REACTOR CORPE SUPPORT STRESS ANALYSIS ANL
MACHly 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE ANL
MISH-MASH, RESCMANCE INTEGRAL CALC HOMOGENECUS ANL
CHEMLOC2, CORE HEATING CLACDING-STEAM REACTION ANL
WHAM, LIQUID-FILLED PIPING SYSTEM ANALYSIS KE
SWELL2y FUEL ELEMENT LIFETIME ANALYSIS ANL
RABBLEyWLIB,FLAT, RESCNANCE ABSORPTION, CELL ANL
RIFF-RAFF, RESONANCE INTEGRAL CALC 2-REG CELL ANL
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WELWING, MATERIAL BUCKLING CYL FUEL ELEMENTS AEB
STRIP, RESOLVED RESCMNANCE INTEGRAL CALCULATICN BW
HEXSCAT, ELASTIC SCAT X-SECTICNS HEX LATTICE GGA
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CORE, CCRE CCNFIGURATICN FUEL TEMPERATURE CODE GGA
SORSCB, PRESSURE VESSEL STRESS AND FATIGUE KAPL
FLANGE2, ENDF/B THERMAL SCATTERING DATA PROC GGA
EXTERMINATOR2, 2-C MULTI-GP DIFFUSION PROGRAM BC
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GEC 635 F4 RSBP C$ DOSy NEUTRCN FLUX-DOSIMETER ACTIVITY RELATION 423
GEC 635 F4 RSBP C$ MICHRD, MICRCHARDNESS MEASUREMENT ANALYSIS 421
GEC 635 F4 RSBP T B$ GROLSE, SPACE-DEPENDENT X-SECTION GENERATION 420
GEC 7090 FAP RSBP XT Q$ SPECTRA, MC CALCULATICN IRRADIATED MATERIAL 422
GEC 7094 F4 RSP B$ GAMMA-P, PRODUCTION X-SECTIONS FOR GAMMA-RAYS 235
GEMy EIGENVALUE PROBLEM FOR VIBRATING SYSTEMS KAPL 6600 F4 RS P T 1 & RIS
GENERATOR CESIGN CRITERIA COSTS GGA 7044 F4 RS P T D$ STMGEN, STEAM 227
GECMETRICAL DATA HEAT TRANSFER STUDY SLL 6600 F4 RS P N$ HEATMESH, 434
GEV 635 F& RS P T C$ BURNUP, KEAVY ELEMENT ISOTOPIC BURNUP ANALYSIS 311
GEV 7094 F+FAP RS P T B$ EPITHERMCS, SPECTRUM AND X-SECTION CALCULATION 201
GGA 1108 BIN R L T 2% ZPR-III ASSEVMBLY 48 GAFGAR ENDF/B DATA TAPES 356
GGA 1108 F+BAL RS P T C$ GAMBLES, 2-D MULTI-GP DIFFUSION XY RZ GEOMETRY 222
GGA 1108 F+BAL RS P T C$ GAMTRI, 2-D MULTIGP DIFFUSION TRIANGULAR MESH 401
GGA 1108 F4 S T C$ GAFFE, EQUILIBRIUM FUEL CYCLE CALCULATION 302
GGA 1108 F4 RS B$ HEXSCAT, ELASTIC SCAT X-SECTIONS HEX LATTICE 291
GGA 1108 F4 RS T A$ FLANCE2, ENDF/B THERMAL SCATTERING CATA PROC 368
GGA 1108 F4 RS T G$ GACOSE,DOSET, HTGR ACCIDENT ANALYSIS DOSE CALC 261
GGA 1108 F4 RS P A$ GAKER, INELASTIC SCAT X-SECTION CALC MODERATOR 289
GGA 1108 F4 RS P A$ GANDY, UNRESOLVED RESONANCE X-SECTION CALC 341
GGA 1108 F4 RS P A$ GASKET, THERMAL SCATTERING LAW CALCULATION 263
GGA 1108 F4 RS P A$ PSEUDOy STATISTICAL RESCNANCE PARAMETER CALC 292
GGA 1108 F4 RS P C$ FREVAP6y HTGR METALLIC FISSICN PRODUCT RELEASE 301
GGA 1108 F4 RS P E$ GAPOTKIN, SPACE-INDEPENDENT REACTOR KINETICS niv
GGA 1108 F4 RS P E$ GASA, STABILITY ANALYSIS REACTOR KINETICS EQNS 290
GGA 1108 Fé& RS P I$ SAFE-CREEP, VISCOELASTIC ANALYSIS CONCRETE 300
GGA 1108 F4 RS P I$ SAFE-PLANE, PLANE STRESS ANALYSIS, 2-D BOCIES 252
GGA 1108 F4 RS P I$ SAFE-SHELL, STRESS ANALYSIS THIN SHELLS 253
GGA 1108 F4 RSP I$ SAFE-2Dy PLANE + AXISYMMETRIC STRESS ANALYSIS 3N
GGA 1108 F4 RS P L$ GRDWRK, GRIC GENERATION FOR SAFE PROGRAMS 296
GGA 1108 F4 RS P T A$ TACASI, ANALYSIS OF RESCNANCE MEASUREMENTS 410
GGA 1108 F4 RS P T C$ GASP7, 1-D BURNUP POWER DISTRIBUTICN SEARCH 319
GGA 1108 F4& RS P T C$ GATT, 3-D FEW-GP DIFFUSION CALC HEX-Z MESFH 380
GGA 1108 F4 RS P T C$ GAZE2, 1-0 MULTIGROUP DIFFUSION SLAB, SPH, CYL 430
GGA 1108 F4 RS P T C$ TEMCO7, TEMPERATURE COEFFICIENT CALCULATICN 320
GGA 1108 F4 RS P T D$ BUGTRI, 2-0 MULTIGP DIFFUSION+BURNUP TRI-MESH 439
GGA 1108 Fé4 RS P T C$ BUG2, 2-D MULTIGROUP DIFFUSION & BURNUP XY, RZ 438
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FEVERT, 1-D MULTIGRCUP DIFFUSICN AND DEPLETION
GAUCE, 2-D FEW-GP HEX GEOM DIFFUSICN DEPLETION
PWCOST, REACTOR FUEL CYCLE COST CALCULATICN
BLOOST6y CCMBINED KINETICS 2-D HEAT TRANSFER
GAKIN, 1-D MULTIGROUP TIME-DEPENDENT DIFFUSION
GAKITy 1-0 MULTIGP KINETICS WITH TEMP FEECBACK
WIGL2y 1-D 2-GP SPACE-TIME CIFFUSION 3-GECM
DYNAM, DYNAMIC ANALYSIS BOILING FLOW STEAM
SAFE-3D, 3-D COMPOSITE STRUCTURE STRESS STUDY
MUSCAT, VIEW FACTOR SHIELDING CODE CAVITY GEOM
GANDy GAFGAR X-SECTICN LIBRARY PREPARATION
TOAD, PROCESSING OF ANALYZER GAMMA-RAY SPECTRA
COHBEy CCHERENT INELASTIC SCATTERING LAW CALC
GAF4GAR,y SPECTRA AND GROUP-AVERAGED Xx-SEC CALC
GGC4y MULTI-GP X-SECTIONS FAST THERMAL SPECTRA
FLANGEly SCATTERING LAW X-SECTION CALCULATION
FLAC, STEADY-STATE FLOW, PRESSURE DISTRIBUTION
TAC2D, STEADY-STATE AND TRANSIENT TEMP CALC
TAC3D, TRANSIENT 3-D HEAT TRANSFER PROGRAM
GGC4y MULTI-GP X-SECTIONS FAST THERMAL SPECTRA
GARCLy RESONANCE CVERLAP AND LATTICE EFFECTS
OPUSy PCWER PLANT PERFORMANCE AND PRICE STUDY
UNPACK, RETRIEVAL FROM SCISRS X-SECTION TAPE
GAMBLE4y 2-D MULTI-GP DIFFUSICN XY RZ GEOMETRY
CORE, CORE CONFIGURATION FUEL TEMPERATURE CODE
BLOOSTS,y POINT-KINETICS WITH 2-0 HEAT TRANSFER
PRECON, HTGR CONTAINMENT PRESSURE POST RUPTURE
FASCOP, X-SECTICNS FROM B-w RESCNANCE DATA
RAD2, HTGR FISSION PRODUCT ACTIVITY DIST STUDY
WAMPUM, FUEL CYCLE COSTS PERFORMANCE STUDY
GAZELLES, GAS-CCOLED CORE THERMAL DESIGN STUDY
GAVER, ENERGY INTERVAL X-SECTION AVERAGING
FMC-N, MCNTE CARLO CALC NEUTRCN HISTORIES
GASP2, 1-D FEW-GP DIFFUSION POWER DIST SEARCH
TEMCO, 1-D FEW-GP DIFFUSION TEMP COEF CALC
GARGOYLE, FUEL CYCLE ANALYSIS PARTIAL REFUEL
RELOAD-FEVER, 1-D FEW-GP DIFFUSION CEPLETION
REVISED-GAC, FUEL CYCLE ANALYSIS W/REFUEL ING
STMGEN, STEAM GENERATOR DESIGN CRITERIA COSTS
ELBCW, FUEL ELEMENT STRESS ANALYSIS STUDY
SAFE-AXISYM, STRESS ANALYSIS AXISYMMETRIC LOAD
SAFE-PCRS, STRESS ANALYSIS AXISYMMETRIC LCAD
LEGCOEF3, LECENDRE COEF CALC FOR ANGULAR DIST
CROSSPLOT, SC4020 PLOTS FROM X-SECTICN TAPES
TUZ, UNRESCLVED REGION RESONANCE INTEGRAL CALC
ZUTy RESCLVED REGION RESONANCE INTEGRAL CALC
CCBy 2-D FEW-GP DIFFUSION BURNUP RZ GECMETRY
SUMMIT, CRYSTALLINE SCATTERING KERNEL CALC
GAM1, FAST NEUTRON SPECTRUM X-SECTICN CALC
FEVER, 1-D FEW-GP DIFFUSION DEPLETICN PROGRAM
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GRACE2, GAMMA-RAY ATTENUATION CYL SPHERE GEOM Al 7090 F2 RS

GRACE2, GAMMA-RAY ATTENUATION CYL SPHERE GEOM CDC 1604 F63 RS

GRAPHIC x-SEC EVALUATICN Al 360 F+BAL RS L T M$ SCORE2, SCISRS ENDF/B
GRAVE, GROUP-AVERAGING X-SECTICNS PARAMETERS Al 7094 F+FAP RS PL T B §
GRDWRK, GRID GENERATICN FOR SAFE PRCGRAMS GGA 1108 Fs& RS P L S
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GRCUP-AVERAGEL X-SEC CALC GGA 1108 F4 RS P XT B$ GAF,GAR, SPECTRA AND 316
GROUP-AVERAGING X-SECTICNS PARAMETERS Al 7094 F+FAP RS PL T B$ GRAVE, 162
GROUP-CCLLAPSING OF MULTI-GP X-SECTICNS LASL 7090 FLOCO RS P Bs$ 20T, 113

GROUSE, SPACE-DEPENDENT X~-SECTION GENERATICN GEC 635 Fé&4 RSBP T B $ 420
HAA3, COAGULATICN OF HETEROGENEOUS AEROSOLS Al 360 F4 RS P T G S$ 443
HAFEVER, HAUSER-FESHRACH INELASTIC SCATTERING CDC 1604 Fé3 RS P A S 14
HAMMER, CRITICAL EXPERIMENT ANALYSIS SYSTEM BNL-DP 360 F4 RS PLXT B & 277
HAMMER, CRITICAL EXPERIMENT ANALYSIS SYSTEM BNL-DP 7090 F2 RS PLXT B & 277
HARMCNY-PDQ X=SECTICN GENERATICN CODE BAPL 6600 F4 RS P XT B$ PAXD2, R426
HATCHET, CCUPLED NEUTRCNICS-HYDRCDYNAMICS CODE AGC 7090 F2 RSB Fs$ 15
HAUSER-FESFBACH INELASTIC SCATTERING CCC 1604 F63 RS P A$ HAFEVER, 14
HEAT CONDUCTICN PPCO 7044 F+#MAP RS P T H$ TOODEE, 2-D TIME-DEPENDENT 349
HEAT CONDUCTICN LUMPEDC MASS LASL 7030 F4 RS T H$ RATHy 2- OR 3-D 242
HEAT CONCLCTICN LUMPED MASS LASL 7094 FAP RS P T HS. RATHy 2~ GR 3=D 242
HEAT CONCUCTICN PROGRAM BAPL 66CN F4 RS P XT H$ HOT2, 2-D TRANSIENT R286
HEAT EXCHANGER STRESS ANALYSIS KAPL 6600 F4 RS P I$ TUBE, U-TUBE R378
HEAT TRANSFER GGA 1108 F4 RS P T E$ BLOOST6, COMBINED KINETICS 2-D 303

HEAT TRANSFER Al 7094 F2 RS P T G$ TRANS-FUGUEl, TRANSIENT FLOW AND 268
HEAT TRANSFER Al 7C94 F2 RS P T H$ HEATING2, TRANSIENT STEADY-STATE 198

HEAT TRANSFER GGA 7044 F4 RS T H$ BLOOSTS5, POINT-KINETICS WITH 2-D 205
HEAT TRANSFER MOLTEN FUEL TUBE BUNDLES LASL 7094 F2 RSBP H$ AXFLU, 182
HEAT TRANSFER PROGRAM GEC 635 F+GMP RSBP T H$ THTE, 3-D TRANSIENT 346
HEAT TRANSFER PROGRAM GGA 1108 F5 RS P T H$ TAC3D, TRANSIENT 3-D 414
HEAT TRANSFER SOLID FUEL TUBE BUNDLES LASL 7094 F2 RSBP H$ AXTHRM, 183
HEAT TRANSFER STUDY SLL 6600 F4 RS P N$ HEATMESH, GEOMETRICAL DATA 434
FEATING CLACDING-STEAM REACTION ANL 3600 F36 RSBP G$ CHEMLOC2, CORE 366
HEATING2, TRANSIENT STEACY-STATE HEAT TRANSFER Al 7094 F2 RS P, T H-& 18958
HEATMESH, CECMETRICAL CATA HEAT TRANSFER STUDY SLL 6600 F4 RS P N § 434
HEAVY ELEMENT ISCTOPIC BURNUP ANALYSIS GEV 635 F& RS P T 0$ BURNUP, 311
HERESYl, LATTICE PARAMETERS HETEROCENEOUS CALC FMA 7090 F2 RSBP X C & 136
HETERCGENECUS AEROSCLS Al 36C F4 RS P T G$ HAA3, COAGULATICN OF 443
HETEROGENECUS CALC FMA 7090 F2 RSBP X C$ HERESYl, LATTICE PARAMETERS 136
HEX CELL PBAPL 6600 F4 RS P XT B$ RESQ2,RESQ0,DBF1l, RESONANCE INTEGRAL R285
HEX GEOM CIFFUSION DEPLETION GGA 1108 F4 RS P T D$ GAUGE, 2-0 FEW-GP 339
HEX LATTICE GGA 1108 F4 RS B$ HEXSCAT, ELASTIC SCAT Xx-SECTICNS 291
HEX=Z MESH GGA 11C8 F4 RS P T C$ GATT, 3-D FEW-GP DIFFUSION CALC 380
HEXSCAT, ELASTIC SCAT X-SECTICNS HEX LATTICE GGA 1108 F4 RS B $ 291
HFNy 1-D MLLTI-GP DIFFUSION SLAB CYL SPHERE BNW 1107 F4 RS Pt B2 A
HIGH-VELOCITY FLOW STUDY STEAM-WATER MIX KAPL 6600 F4 RS. P H$ RAPP, R1382
HISTCRIES GGA 7C44 F4 RS P T B$ FMC-N, MONTE CARLO CALC NEUTRON 195

HISTCRIES Ph 1604 F+CDP RS P XT B$ FMC-N,FMC-Gy MC NEUTRON, GAMMA-RAY 195
HISTORY KE 7094, F2 RSBP T H$ PTH1l, BLCWDCWN PRESSURE TEMPERATURE 155

HOH, STEAM TABLES 14.5-2538 PSIA ANL 1604 F63 RS.P H$ M0899, R294
HCHy STEAM TABLES 14.5-2%538 PSIA BAPL 6600 F4 RS P XT H$ M0899, R294
HCMOCENECLS ANL 3600 F36 RSBP A$ MISH-MASH, RESONANCE INTEGRAL CALC 214
HCT2, 2-0 TRANSIENT HEAT CONDUCTION PROGRAM BAPL 6600 Fé& RS P XT H $ R286
HTGR ACCICENT ANALYSIS DOSE CALC GGA 1108 F4 RS T G$ GADOSE,DCSET, 261
HTGR CONTAINMENT PRESSURE POST RUPTURE GGA 7044 F4 RS XT G$ PRECON, 228
HTGR FISSICN PRODUCT ACTIVITY DIST STUDY GGA 7044 F4& RSP D$ RAD2, 231
HTGR METALLIC FISSICN PRODUCT RELEASE GGA 1108 F4 RSP D$ FREVAPG, 301
HWOCR-SAFE, 2-C MONTE CARLO CELL CALCULATICN Al 360 F4 RS. P XT B S  30%
HYDRCOYNAMIC ANALYSIS DURING BLCWOCWN PPCO 360 F4 RS P X G$ BURSTI1, 435
IBM 360 F+BAL RS P T C$ PDQS, 2-D FEW-GROUP DIFFUSION AND CEPLETICN R336
1BM 36C Fa4 RS P T C$ PDQ7y 142 CR 3-D FEW-GP DIFFUSICN DEPLETICN R275
IITR 7094 F4 RSBPLXT D$ NAP, NEUTRCN-INCUCED GAMMA-RAY RADIOACTIVITY 314
IMPELLER CESIGN STUCY PW 1604 F63 RS P T Is$ PIP, CENTRIFUGAL PUMP 187
INC 360 F+BAL RSBP T G$ CCNTEMPT,CCNPS, PRESSURE-TEMPERATURE RESPONSE 433
INC 7044 F4 RS P T G$ RELAP2, REACTCR BLOWDOWN - EXCURSICN ANALYSIS 369
INCEXEy 1-GP 3-D XYZ XENCN OSCILLATICN CE 360 F4 RS P XT F$ CEXE, 415
INELASTIC LARGE CEFLECTICN STRESS STUCY BAPL 6600 F+COM RS P XT I$ GAPL3, R397
INELASTIC SCAT X-SECTION CALC MCCERATOR GGA 1108 F4 RS P A$ GAKER, 289
INELASTIC SCATTERING CDC 1604 F63 RS P A$ HAFEVER, HAUSER-FESHBACH 14
INELASTIC SCATTERING FORM FACTORS CRNL 35K0 Fé& RS P T A$ ATHENA4, 417

INELASTIC SCATTERING LAW CALC GGA 11C8 F4 RS P X A$ COHBE, COHERENT 385



INFINITE MEDIUM SPECTRUM X-SECTICNS Al 7090 F+F
INFORMATICN SYSTEM KAPL 6600 F R B T Ms TI

AP RS L T B$ QUICKIE,
GIR2, MODULAR DOCUMENT
INPLT Pw 1604 F62 RS C$ TDP, 2-D PERTUREBATION TCC OR 2DXY FLUX
INPUT, PREPARATION, EDIT KAPL 66C0 F#ASC RS P T LS$ DATATRAN 2-D GECOMETRY

INSTRUCTICN SET PW 1604 F+CCP RS P T P$ LAG, ASSEMBLER FOR FLOCO2
INTERVAL Xx-SECTICN AVERAGING GGA 7044 F4 RS P L$ GAVER, ENERGY
INVERSE KINETICS CALC ANL 3600 F63 RSBP E$ R102, SPACE-INDEPENDENT
INVERSE KINETICS CALC WANL 7C94 F4& RS E$ R102, SPACE-INDEPENDENT
IRRACIATEC MATERIAL GEC 7090 FAP RSBP XT Q$ SPECTRA, MC CALCULATION
ISCCRUNCH, REACTION CECAY CHAIN ANALYSIS ORNL 1604 Fé&3 RS P 0Ds
ISOCRUNCH, REACTION CECAY CHAIN ANALYSIS ORNL 7090 F2 RS P Ds
ISCGEN, RADIONUCLIDE GENERATICN AND DECAY BNW 1108 F5 RSBPL T D §
ISCSEARCH, ISCTCPE PRCCUCTION FLUX, X-SEC CALC ORNL 360 F& RS P D s
ISCSEARCH, ISOTOPE PRCDUCTION FLUX, X-SEC CALC ORNL 1604 Fé63 RS P Ds
ISCTCPE PRCCUCTION FLUX, X-SEC CALC CRNL 360 F4 RS P DS ISOSEARCH,
ISCTCPE PRCDUCTICN FLUX, X-SEC CALC CRNL 1604 F63 RS P C$ [SOSEARCH,
ISOTOPES, MAXIMUM YIELD FROM REACTICN OR DECAY ORNL 1604 F63 RS P D s
ISCTOPIC BURNUP ANALYSIS GEV €35 Fa& RS P T 0% BURNUP, HEAVY ELEMENT
JITER, FLUCTUATICN EXPERIMENT ANALYSIS BAPL 6600 F& RS P T:0"8
JUPITCR1, COUPLEC CHANNEL X-SEC EVALUATION ORNL 1604 F63 RS P TAS
KAPL 660C R B T M$ TIGIR2, MODULAR DOCUMENT INFORMATICN SYSTEM
KAPL 6600 FOASC RS P$ SIMPLEl, TIME-SHARING PROGRAMMING LANGUAGE

KAPL 66CC F+ASC RS P T H$ LION, 3-D TEMPERATURE DISTRIBUTION PROGRAM

KAPL 660C F+#ASC RS P T LS DATATRAN 2-D GECMETRY INPUT, PREPARATICN, EDIT
KAPL 660C F+#ASC RS P T P$ CURFIT, CURVE FITTING EXPERIMENTAL DATA PCINTS
KAPL 6600 F+#ASC RS P T P$ DATATRAN UTILITY MODULES, 2-D # 3-D PLOTTING
KAPL 66CC F+ASC RS P T P$ DOGGY, CESK CALCULATOR FORM SKEET OP PACKAGE
KAPL €60C F+#ASC RS P T P$ LIZARD, NONLINEAR DIFFERENTIAL EQNS. SCLUTION
KAPL 6600 F#ASC RS P T P$ SNEQ, NONLINEAR ALGEBRAIC EQN SOLN CURVE PLOT
KAPL €60C F+CCM RSB T M$ CATATRAN, MODULAR PROGRAMMING AND DATA SYSTEM
KAPL 660C F& RS I$ SCRSDB, PRESSURE VESSEL STRESS AND FATIGUE

KAPL 66C0 F& RS P F$ RAUMZEIT, 1-D TIME-DEPENDENT DIFFUSICON CALC
KAPL 6600 F& RS P F$ STINT3, SINGLE-CHANNEL SPACE-TIME SYNTHESIS
KAPL 6600 F4 RS P H$ RAPP, HIGH-VELOCITY FLOW STUDY STEAM-WATER MIX
KAPL 660C F& RS P I$ STEM, MATRIX GENERATION FOR A SYSTEM OF BEAMS
KAPL 6600 F4 RS P I$ TUBE, U-TUBE HEAT EXCHANGER STRESS ANALYSIS
KAPL 66CC F4 RS P P$ MOST, A MULTIDIMENSIQNAL OPTIMIZATICON SCHEME
KAPL 660C Fa& RS P P$ ROPE, FINDING ROOTS OF A POLYNCMIAL

KAPL 6600 F& RS P T I$ GEM, EICENVALUE PROBLEM FOR VIBRATING SYSTEMS
KAPL €6CC Fa& RS P T I$ SOR2, STRESS ANALYSIS SKELLS CF REVOLUTION

~APL 66CC Fé& RS P X IS FINEL, FINITE-ELEMENT STUDY 2,3-D STRUCTURES

KE 36CC F36 RSBP G$ WHAM, LIQUIC-FILLED PIPING SYSTEM ANALYSIS

KE 7090 F2 RSBP C$ NPRFCCP, FUEL CYCLE COSTS PERFORMANCE DATA

KE 7094 F+MAP RSBP T G$ SATURATED BLOWDCWN2, BLOWDOWN ANALYSIS LOFT

KE 7094 F2 RSBP T K$ PTHl, BLCWDCWN PRESSURE TEMPERATURE HISTORY
KERNEL CALC GGA 709C F2 RS T A$ SUMMIT, CRYSTALLINE SCATTERING
KEX CPTICNS ANL 36C0 Fé63 RSBP E$ R101, SPACE-INDEPENDENT KINETICS

KEX OPTIC
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS
KINETICS

NS WANL 7CS4 F4& RSP E$ R101, SPACE-INDEPENDENT KINETICS
Al 360 F4 RS P T F$ TSN, SPATIALLY-DEPENDENT REACTOR
Al 7094 F4 RS P T F$ TSN, SPATIALLY-DEPENDENT REACTOR

GGA 1108 F4 RS P E$ GAPOTKIN, SPACE-INDEPENDENT REACTOR
CALC ANL 3600 Fé3 RSBP E$ R102, SPACE-INDEPENDENT INVERSE
CALC WANL 7094 F4 RS E$ R102, SPACE-INDEPENDENT INVERSE
ECNS GGA 1108 F4 RS P E$ GASA, STABILITY ANALYSIS REACTOR
KEX CPTIONS ANL 36C0 Fé3 RSBP E$ R101, SPACE-INDEPENDENT

KEX CPTIONS WANL 7C94 F4 RS P E$ R101, SPACE-INDEPENDENT
SNAP GEOMETRY Al 7090 F2 RS E$ SNAPKINS/5A, 1-REGICN
TEMPERATURE CIST STUCY AEB 360 F4 RS P E$ BLAST, REACTOR

TEMPERATURE FEECBACK BAPL 660C F4 RS P XT F$ NOWIG, 1-D 2-GP
W/FEECBACK Al 7054 F+MAP RS P T ES AIROS, SPACE-INDEPENDENT
W/FEEDBACK AEB 360 F4 RS P E$ AIREK3, SPACE-INDEPENDENT
W/FEEDBACK Al 7050 F2 RS E$ ATREK3, SPACE-INDEPENDENT
W/FEEDBACK CCC 1604 Fé3 RS P E$ AIREK3, SPACE-INDEPENDENT
wITH TEMP FEECBACK GGA 1108 F4 RS P T F$ GAKIT, 1-D MULTIGP
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KINETICS 2-D HEAT TRANSFER GGA 1108 F4 RS P T E$ BLOOST6, COMBINED
KSUN 360 Fa4 RS P C$ CORGAM, UNFOLDING CF COMPLEX GAMMA-RAY SPECTRA
LAG, ASSEMBLER FOR FLCCC2 INSTRUCTICN SET PW 1604 F+CDP RS P T P §
LAGl RS P C$ MGDSN, 1-D MULTI-GP SN APPROX SLAB CYL SPHERE PW 1604
LAGlL RS P N$ DTX, EFFECTIVE X-SECTICN CALC FROM DSN OUTPUT PHW 1604
LANGUAGE KAPL 6600 F+ASC RS P$ SIMPLEl, TIME-SHARING PROGRAMMING
LARCA, FLUX-WEIGHTING OF DTF4 CROSS SECTIONS LASL 6600 F4 RS P N $

LARGE DEFLECTICN STRESS STUDY BAPL 6600 F+CCM RS P XT I$ GAPL3, INELASTIC
LASER, SPECTRUM CALC WITK BURNUP CYL LATTICE WAPD 7094 F+MAP RS PLXT B §
LASL LEAST SQUARES, GENERAL CURVE FITTING LASL 7094 F4 RS TP S

LASL 1108 F& RS P T C$ TWOTRAN, 2-D MULTI-GP TRANSPORT CODE R-Z GEOM
LASL €600 F4 RS P N$ LARCA, FLUX-WEIGHTING OF DTF4 CROSS SECTIONS
LASL 660C F4 RS P T A$ TOR, THERMAL SCATTERING CRYSTALLINE MATERIALS
LASL 66CC F4 RS P T B$ GLEN, GRCUP CONSTANT CALC FROM TOR OUTPUT DATA
LASL 660C F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE ORDINATE PROGRAM
LASL 660C F4 RS P T C$ TWOTRAN, 2-C MULTI-GP TRNSPT CODE XY RZ RTHETA
LASL 660C F4 RS P T C$ 2CB, 2-D MULTIGROUP DIFFUSION AND DEPLETION
LASL 7030 F& RS T H$ RATH, 2- OR 3-D HEAT CCNDUCTION LUMPED MASS
LASL 7030 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE ORDINATE PROGRAM
LASL 7030 F4 RS P T C$ DTF-BURN, 1-D MULTI-GP DTF4 WITH DEPLETION
LASL 7090 FLCCO RS P B$ MCS, MCNTE CARLO NEUTRCN PENETRATICN STUDY
LASL 709C FLCCO RS P B$ 20T, GRCUP-CCLLAPSING OF MULTI-GP X-SECTIONS
EASL ‘TO090 F2 RS P I$ WIREX, COMPUTER-PROCUCED WIRING LISTS UHTREX
LASL 7090 F2 RS P T L$ DPC, CATA PREPARATION FOR 2-D DESIGN PROGRAMS
LASL 7094 FAP RS P T H$ RATH, 2- OR 3-D HEAT CONDUCTION LUMPED MASS

LASL 7094 F2 RSBP H$ AXFLU, HEAT TRANSFER MOLTEN FUEL TUBE BUNDLES

LASL 7094 F2 RSBP k$ AXTHRM, HEAT TRANSFER SOLID FUEL TUBE BUNDLES
LASL 7094 F& RS T P$ LASL LEAST SQUARES, GENERAL CURVE FITTING
LATTICE GGA 1108 F4 RS B$ HEXSCAT, ELASTIC SCAT X-SECTIONS HEX

LATTICE WAPC 7094 F+MAP RS PLXT B$ LASER, SPECTRUM CALC WITH BURNUP CYL
LATTICE EFFECTS GGA 7044 F+MAP RS P T B$ GAROL, RESONANCE OVERLAP AND
LATTICE ERFECTS LER | T09% F% RS P T B$ GAROL, RESONANCE OVERLAP AND

LATTICE PARAMETERS FETEROGENEOUS CALC FMA 7090 F2 RSBP X C$ HERESYl,
LEAKAGE Al 7090 F2 RS J$ FARSEL1A, DOSE RATE FROM SNAP SHIELD
LEAST SQUARES ANALYSIS RESONANCE DATA UILL 360 F4 RS P As CODILLI,
LEAST SQUARES EXPOUNENTIAL DECAY CURVES LRL 7094 F2 RS P P$ EXPALS,
LEAST SQUARES FIT FISSILE NUCLIDE DATA BAPL 6600 F4 RS P XT P$ DAFT1,
LEAST SQUARES FIT SUM OF EXPONENTIALS MIT 7090 F2 RS P P$ FRANTIC,
LEAST SQUARES, GENERAL CURVE FITTING LASL 7094 F4 RS T P$ LASL
LEGCCEF3, LEGENDRE CCEF CALC FOR ANGULAR DIST GGA 7044 F4 RS P X 7RSS
LEGENDRE CCEF CALC FCR ANGULAR DIST GGA 7044 F4 RS P X A$ LEGCOEF3,
LEGENDRE CCEF CALC FOR ANGULAR DIST DATA Al 7094 F+MAP RS P A$ CHAD,
LECPARD,y SPECTRA CALCULATION WITH CEPLETION WAPD 360 F4 RS PLXT B $

LER 7090 F+MAP RS P T C$ TDSN, 2-D MULTIGROUP DISCRETE ORDINATE PROGRAM
LER 7094 F4 RS P T B$ GARCL, RESCNANCE OVERLAP AND LATTICE EFFECTS
LER 7094 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE ORDINATE PROGRAM
LETO, 1-D SLAB GAMMA-RAY TRANSPORT BAPL 6600 F4& RS P XT J$ MO756,
LIB Al 360 F& RSBPLXT C$ CAESAR4,LIBLST, 1-D MULTI-GP DIFFUSION +
LIBLSTy 1-D MULTI-GP DIFFUSION + LIB Al 360 F4 RSBPLXT C$ CAESAR4,
LIBRARIES, MUFT4 CR S + GAML + GAM2 WNES 6600 BCD R L T 2Z$ ETOG1 DATA
LIBRARY LRL 7CS94 F2 RS PL T M$ ECSIL, EXPERIMENTAL NEUTRON DATA
LIBRARY PREPARATION GGA 11C8 F4& RS P T L$ GAND, GAFGAR X-SECTION
LIBRARY TAPE PREPARATICN PW 1604 Fé63 RS LS CSPl, SN X=-SECTION
LIBRARY TAPE PREPARATICN PH 1604 Fé3 RS L$ CSP2A, SN X-SECTION
LIBRARY LTILITY PROGRAM Al 7094 F+FAP RS L T M$ MOMUS, X-SECTION
LIBRARY UTILITY ROUTINE ANL 3600 Fe3 RSBP T M$ XLIBIT, X-SECTION
LIBRARY LTILITY ROUTINE Al 360 F4 RSB L T M$ CLIP, FORM OR THREDES
LIFETIME ANALYSIS ANL 3600 F36 RSBP I$ SWELL2y FUEL ELEMENT
LINEAR ELASTIC STRUCTURAL DYNAMICS BAPL 6600 F4 RS P XT I$ M0266,
LINEAR ELASTIC SYSTEMS BAPL 6600 F4 RS P XT I$ MOS552, DYNAMIC ANALYSIS
LICNy, 3-C TEMPERATURE DISTRIBUTICN PRCGRAM KAPL 6600 F#ASC RS P T H §
LIFRECANLl, MC NEUTRON PENETRATION CALCULATION DAC 7090 F2 RSBP J s
LIQUID BLCWDOWN ANALYSIS LOFT uGA 360 F4 RS P G$ WATER-HAMMER,
LIQUIC-FILLEC PIPING SYSTEM ANALYSIS KE 3600 F36 RSBP G$ WHAM,

303
390
186
211
210
R442
409
R397
249
62
358
409
360
361
209
358
325
242
209
269
202
113
315
234
242
182
183
62
291
249
219
219
136
91
347
321
R327
324
62
217
217
215
279
3=
219
209
R343
270
270
447
351
345
194
193
159
181
rig!
353
R383
R283
R299
123
278
278
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LISTS UHTREX LASL 7090 F2 RS P I1$ WIREX, CCMPUTER-PROCUCED WIRING 315
LIZARD, NCALINEAR DIFFERENTIAL ECNS. SOLUTION KAPL 64500 F+ASC RS P T P $ R&4S
LOAD GGA 7044 F4 RS P T IS SAFE-PCRS, STRESS ANALYSIS AXISYMMETRIC 250
LOAD BAPL 6600 F4 RS P XT I$ SEALSHELL2, SHELL STRESS ANALYSIS AXISYM R282
LOAD GGA 7044 F4 RS P T I$ SAFE-AXISYM, STRESS ANALYSIS AXISYMMETRIC 251
LCFT KE 7094 F+FAP RSBP T G$ SATURATED BLOWDOWN2, BLOWDCWN ANALYSIS 200
LOFT uGa 360 F4 RS P G$ WATER-HAMMER, LIQUID BLOWDOWN ANALYSIS 278
LCSS-CF-CCCLANT + EMERGENCY COOL ING BCL 6400 F4 RS P T G$ ECCSAL, 330
LCSS-OF-COCLANT ACCICENT ANALYSIS BAPL 6670 F4 RS P XT G$ FLASH3, R295
LCSS-CF-CCCLANT ACCICENT ANALYSIS PPCO 7240 F#MAP RS P T GS$ CONTEMPT, 297
LCSS~-CF-COOLANT ACCICENT ANALYSIS BAPL 6600 F4 RS P XT G$ MO555,ACT1, R284
LCSS-CF-CCCLANT THERMAL ANALYSIS BCL €400 F4 RS P T G$ NURLOC-1.0, 328

LRL 706 F2 RS C$ FIRN, 2-D FEW-GP S4 APPROXIMATION RZ GECMETRY 7
LRL 7090 F+FAP RS P T BS$ SOPHIST1/2/5, MULTI-GP TRANSFER COEFFICIENTS 160
LRL 7090 F2 RS P F$ CCNEC, COUPLED NEUTRONICS-HYDRODYNAMICS SPHERE 129
LRL 7094 F2 RS P P$ EXPALS, LEAST SCUARES EXPONENTIAL DECAY CURVES 321
LRL 7094 F2 RS PL T M$ ECSIL, EXPERIMENTAL NEUTRON DATA LIBRARY 351

LSBR FUEL SWELLING TEMPERATURE STUCY EAPL 6600 F4& RS P XT H$ FIGRO, R272
LUNMPEC MASS LASL 7029 Fe& RS T H$ RATH, 2- OR 3-D MEAT CONDUCTION 242
LUMPELC MASS LASL 7094 FAP RS P T H$ RATH, 2- OR 3-D HEAT CONDUCTION 242

LYNNEy WOCDS-SAXON PCTENTIAL SHAPE CALCULATICN ORNL 7090 F2 RS A s 381
MACy SHIELD DESIGN MULTIGROUP SLAB GECMETRY ANL 3600 Fé3 RSBPL T J §8 143
MACy SHIELC CESIGN MULLTIGROUP SLAB CECMETRY BNW 7090 F2 RSBPL T J 8 143
MACHly 1-D MULTI-GP CIFFLSION SLAB CYL SPHERE ANL 3600 F36 RS P XT C 8 262
MACHly 1-C MULTI-GP DIFFLSION SLAB CYL SPHERE PURD 6500 F4 RS PLXT C 8 262
MAC RSB 0$ BURPL, CETECTCR EFFICIENCY POINT SOURCE UM 7090 164
MAC RSB O$ BURP2, DETECTCR EFFICIENCY DISK SOURCE UM 7090 165
MAC RSB 0$ BURP3, CETECTOR EFFICIENCY POINT SOURCE UM 7090 166
MAD RSB C$ BURP4, GAMMA-RAY PHCTOFRACTION SOLID CRYSTAL UM 7090 169
MAD RSB 0% BURPS5, GAMMA-RAY PHCTOFRACTION WELL CRYSTAL UM 7090 170

MAGNETIC NETWCRK SCLUTICAN BAPL 6600 F4 RS P XT I$ MANEl, RECTANGULAR R412
MANEly RECTANGULAR MAGNETIC NETWCRK SOLUTICN BAPL 6600 F4 RS P XT I $ R4l12
MANTA, STEADY-STATE THERMAL-HYDRAULIC ANALYSIS NED 635 Fé& RS P THS 256
MARS, 2-D EXCURSION CALCULATION R-Z GECMETRY APDA 7094 F4& RS P £ ¢ 293
MASS LASL 7030 F4 RS T H$ RATH, 2= OR 3-D HEAT CCNDUCTION LUMPED 242

MASS LASL 7094 FAP RS P T H$ RATH, 2= OR 3-D HEAT CCNDUCTION LUMPED 242
MATERIAL GEC 7090 FAP RSBP XT Q% SPECTRA, MC CALCULATICN IRRADIATED 422
MATERIAL BUCKLING CYL FUEL ELEMENTS AEB 360 F4 S P BS WELWING, 362
MATERIALS LASL 6600 F& RS P T A$ TOR, THERMAL SCATTERING CRYSTALLINE 360
MATRICES AGC 7090 F2 RS P T B$ AGN-SIGMA, CALC OF MULTI-GP TRANSFER 243
MATRIX GENERATION FOR A SYSTEM OF BEAMS KAPL 6600 F4 RS P I$ STEM, R337
MAXIMUM MCMENT CALC Al 7090 F+FAP RS T I$ 4RESTRAINT PIPE STRESS, 109

MAXIMUM YIELD FROM REACTICN OR DECAY CRAL 1604 Fé63 RS P Ds [SOTCPES, 179
MC ORNL 360 F+BAL RS P T BS$ RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES 392
MC CRNL 7CSO F+FAP RS P T BS RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES 392
MC CALCULATICON IRRADIATEC MATERIAL GEC 7090 FaP RSBP XT Q$ SPECTRA, 422
MC NEUTRCN PENETRATICN CALCULATICN CAC 7090 F2 RSBP J$ LIPRECANI, 123
MC NEUTRCN, GAMMA-RAY HISTORIES PW 1604 F+CDP RS P XT B$ FMC-N,FMC-G, 195

MC**2 DATA CCNVERSICA APDA 3600 ASAF4 RS P T M$ ETOE, ENDF/B TO 350
MC*%2, ENCF MULTIGROUP X-SECTION CALCULATICN ANL 3600 F36 RSP TBS 355
MCSy, MONTE CARLO NEUTRCN PENETRATICN STUDY LASL 7090 FLOCO RS P B $ 202
MEASUREMENT ANALYSIS GEC €35 F4 RSBP 0$ MICHRD, MICROHARDNESS 421
MEASUREMENTS GGA 1108 F4 RS P T A$ TACASI, ANALYSIS OF RESONANCE 410
MEDIUM SPECTRUM X-SECTICAS Al 709C F+FAP RS L T BS QUICKIE, INFINITE 119
MESH GGA 1108 F4 RS P T C$ GATT, 3-D FEW-GP DIFFUSICN CALC HEX-Z 380
MESH GGA 11C8 F+BAL RS P T C$ GAMTRI, 2-D MULTIGP DIFFUSICN TRIANGULAR 401
MESH COLLAFSING TRW-MMU €500 F4 RS P B$ PARTI, OPTIMAL GROUP OR 416

METALLIC FISSICN PRCCUCT RELEASE GGA 1108 F4 RS P D$ FREVAP6, HTGR 301
METALS GEC 635 F+FAF RSBP T Q$ CASCADE,CLUSTER, RADIATION CAMAGE IN 419
MGCSNy 1-C MULTI-GP SN AFPROX SLAB CYL SPHERE PW 1604 LAGlL RS P cCs 211
MICHRD, MICRCHARDNESS MEASUREMENT ANALYSIS GEC 635 F4 RSBP 08 421
MICROHARCNESS MEASUREMENT ANALYSIS GEC 635 F4 RSBP 0$ MICHRD, 421
MISH-MASH, RESCNANCE INTEGRAL CALC HCMOGENEOUS ANL 36090 F36 RSBP A S 214
MIST, 1-D FEW-GP SN CCUBLE SN APPROX SLAB GEOM PPCO 7390 F2 RS P cCs 59
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MIT 360 F4 RS P T I$ SABOR4, DISCRETE-ELEMENT ANALYSIS THIN SHELLS R402
NIT« TO9C FR RS P P$ FRANTIC, LEAST SQUARES FIT SUM OF EXPONENTIALS 324

MIX KAPL 6600 F&4 RSP H$ RAPP, HIGH-VELOCITY FLOW STUDY STEAM-WATER R382
ML-1 FLUIC FLOW EXPERIMENT ANALYSIS AGC *'TQR0F2 RS P C$ CROCS0, 154
MODE FAST REACTOR X-SEC CALC BNW 1108 F4 RS P T B$ FCC4, FUNDAMENTAL 306
MCCERATOR GGA 1108 F4 RS P A$ GAKER, INELASTIC SCAT X-SECTION CALC 289
MODERATOR SPACE CHORD DIST FUNCT AEG 7090 F2 RS B$ DANCOFF JR, 150
MCDULAR CCCUMENT INFORMATION SYSTEM KAPL 6600 F R B T M$ TIGIR2, R403

MODULAR PRCGRAMMING AND CATA SYSTEM KAPL 6600 F#CCM RSB T M$ DATATRAN, R386
MODULES, 2-D + 3-D PLOTTING KAPL 66C0 F+ASC RS P T P$ DATATRAN UTILITY R407

MOLTEN FUEL TUBE BUNDLES LASL 7094 F2 RSBP H$ AXFLU, HEAT TRANSFER 182
MOMENT CALC Al 7090 F+FAP RS T I$ 4RESTRAINT PIPE STRESS, MAXIMUM 109
MCMUS,y X=-SECTICN LIBRARY UTILITY PROGRAM Al 7094 F+FAP RS L T BM'$S 358
MCNTE CARLGC CALC NEUTRCN HISTORIES GGA 7044 F4 RS P T B$ FMC-N, 195
MCNTE CARLO CELL CALCULATION Al 360 F4 RS P XT B$ HWOCR-SAFE, 2-D 307
MCNTE CARLC NEUTRON PENETRATICN STUDY LASL 7090 FLOCO RS P BS$ MCS, 202
MCNTE CARLC SLOWING-DCWN DENSITY CALC Al 7094 F+FAP RS PL T B$S TYCHE3, 149
MORTIMER, DOSE RATE CALCULATION SNAP GECMETRY Al 7090 F2 RS J $ 1642
MOST, A MLLTIDIMENSICNAL OPTIMIZATICN SCHEME KAPL 6600 F4 RS P P $ R&446
MUFFLE, FISSILE NUCLIDE X-SECTION EVALUATICN ORNL 7090 F4 RSBP AS 323
MUFT FORMAT X-SECTICNS WNES 66CC F4 RS P T B$ ETOMl, ENDF/B FORMAT TO 436
MUFT, GAM, ANISN X-SEC FCRMAT WNES 6600 F4 RS PL T B$ ETOGl, ENDF/B TO 437
MUFT4 OR 5 + GAM1 + GAM2 WNES 6600 BCD R L T Z$ ETOGl CATA LIBRARIES, 447
MULTI-CHANNEL 2-D 2-PHASE FLOW Al T09% 'F2 RS P H$ FLOW-MODEL, 246
MULTI-GP CCASTANT CALC AGC 7090 F2 RSBPLXT B$ AGN-GAM, FAST SPECTRUM 204
MULTI-GP CONSTANT CALC O TO 10 MEV 8C 625 F4 RS P XT B$ GAMTEC2, 185
MULTI-GP CCNSTANT CALC O TO 10 MEV BNWw 1107 F4 RS PL T B$ GAMTECZ2, 185
MULTI-GP CCNSTANT CALC O TO 10 MEV BNW 7090 F+FAP RS PL T B$ GAMTECZ2, 185
MULTI-GP DIFFUSION UMCC 360 Fa RS P T C$ VARI-QUIR, TIME-DEP 2-D 212
MULTI-GP DIFFLSION WANL 6600 F4 RS P T C$ VARI-QUIR, TIME-DEP 2-D 212
MULTI-GP DIFFLSION + LIB Al 360 F4 RSBPLXT C$ CAESAR4,LIBLST, 1-D 270
MULTI-GP DIFFUSION CEFLETION CCDE CRNL 7090 F+FAP RS P T C$ ASSAULT, 2-D 240
MULTI-GP DIFFLSICN PRCGRAM AAEC 360 F+BAL RS P T C$ CRAM, 1-D ANC 2-D 103
MULTI-GP DIFFLSION PROGRAM ORNL 7090 F+FAP RS P T C$ EXTERMINATOR, 2-D 156
MULTI-GP CIFFUSICN PRCGRAM UK-R 7090 F+FAP RSBPL T C$ CRAM, 1-D AND 2-D 103
MULTI-GP CIFFLSICN PROGRAM BC 625 F4 RS T C$ EXTERMINATOR2, 2-D 156
MULTI-GP CIFFUSICN PRCGRAM ORNL 360 F4 RS P T C$ EXTERMINATOR2, 2-D 156
MULTI-GP DIFFLSION SLAB CYL SPHERE BNW 1107 F4 RS P T C$ HFN, 1-D 241
MULTI-GP DIFFLSION SLAB CYL SPHERE Al 7090 F+FAP RS L T C$ FAIM, 1-D 120
MULTI-GP DIFFLSION SLAB CYL SPHERE Al 7099 F+FAP RS PL T C$ AIM6, 1-D 29
MULTI-GP CIFFUSION SLAB CYL SPHERE CDC 1604 F63 RS PL T C$ AIM&, 1-D 29
MULTI-GP CIFFUSION SLAB CYL SPHERE CCC 1604 F63 RS PLXT C$ FAIM, 1-D 120
MULTI-GP DIFFUSICN SLAB CYL SPHERE Al 7090 F+FAP RS L T C$ ULCER, 1-D 118
MULTI-GP DIFFLSION SLAB CYL SPHERE ANL 3600 F36 RS P XT C$ MACH1l, 1-D 262
MULTI-GP DIFFUSION SLAB CYL SPHERE FURC 6500 F4 RS PLXT C$ MACH1, 1-D 262
MULTI-GP DIFFLSICN SLAB CYL SPHERE BHSC 360 F&4 RS P T Cs$ FAIMOS, 1-D 120
MULTI-GP DIFFUSICN SYNTHESIS CALC NED 635 F4 RS PL T C$ BISYN, 2-D 287
MULTI-GP DIFFUSION XY RZ GEOMETRY GGA 1108 F+BAL RS P T C$ GAMBLES, 2-D 222
MULTI-GP DIFFLSION XY RZ GEOMETRY GGA 7044 F+¢MAP RSBP T C$ GAMBLE4, 2-D 222
MULTI-GP CIFFLSION XY RZ RTH WANL 7094 F4 RS P XT C$ VARI-QUIR3, 2-D 264
MULTI-GP DISCRETE ORCINATE CALC Al 7090 F2 RS PLXT C$ DTF2, 1-D 151
MULTI-GP CISCRETE ORDINATE CALC Al 360 F4 RSBPLXT C$ ANISN, 1-D 151
MULTI-GP CISCRETE ORCINATE CALC ANL 3600 F36 RS P T C$ SNARG-1D, 1-D 288
MULTI-GP CISCRETE ORCINATE CODE UNC-LASL 1604 F&3 RS C$ 20F, 2-D 173
MULTI-GP DISCRETE ORCINATE PROGRAM ANL 360 F4 RS P T C$ DTF&, 1-D 209
MULTI-GP DISCRETE ORDINATE PROGRAM BC 625 F4 RS P T C$ DTF4, 1-D 209
MULTI-GP DISCRETE ORCINATE PROGRAM LASL 66C0 Fé4 RS P T C$ DTF4, 1-D 209
MULTI-GP DISCRETE ORCINATE PROGRAM LASL 7037 F4 RS P T C$ DTF4, 1-D 209
MULTI-GP DISCRETE ORCINATE PROGRAM LER 7094 F& RS P T C$ DTF4, 1-D 209
MULTI-GP CCUBLE SN AFPROX BNW 7090 FLOCC RSBP T C$ GE-HAPO-S13, 1-D 75
MULTI-GP DTF4 WITH DEPLETION LASL 7030 F4 RS P T D$ DTF-BURN, 1-D 269
MULTI-GP FLUX SYNTHESIS PROGRAM CYL PW 1604 Fé63 RS T C$ 2D0XYL, 3-D 192
MULTI-GP SN APPRCX SLAB CYL SPHERE PW 1604 LAG1 RS P C$ MGDSN, 1-D 211
MULTI-GP SN APPROX SLAB CYL SPHERE UK-w 7090 F2 RS P T C$ W-DSN, 1-D 132
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MULTI-GP SN APPRCXIMATICN RZ PW 1€04 F63 RS P T C$ FORTRAN TDC, 2-D 161
MULTI-GP SN APPROXIMATICN XY GEOM AGC 7090 FLOCO RSBP Cs 20xy, 2-D 18
MULTI=-GP TRANSFER CCEFFICIENTS LRL 7090 F+FAP RS P T B$ SOPHKIST1/2/5, 160
MULTI-GP TRANSFER MATRICES AGC 7090 F2 RS P T BS AGN-SIGMA, CALC OF 243
MULTI-GP TRANSPORT CCDE R-Z GECM LASL 1108 F4 RS P T C$ TwOTRAN, 2-D 358
MULTI-GP TRANSPORT CCDE X-Y GECM ANL 360 Fa& RS P T C$ TWOTRAN, 2-D 358
MULTI-GP TRNSPT CODE XY RZ RTHETA LASL 6600 F4 RS P T C$ TWOTRAN, 2-D 358
MULTI-GP X=-SECTIONS LASL 7090 FLCCO RS P B$ Z0T, GROUP-COLLAPSING COF 113
MULTI-GP X-SECTIONS FAST THERMAL SPECTRA GGA 1108 F4 RS PLXT BS GGC4, 298
MULTI-GP X-SECTICNS FAST THERMAL SPECTRA GGA 6600 F4 RS L T BS GGC4, 298
MULTI-LEVEL CONVOLUTICN PPCO 704C F4 RS P As$ COMBCC, CCMBINEC B-W 203
MULTI-PIN FUEL ELEMENT AGC 709C F2 RS P B$ BOUNCE, FLUX DIST IN 237
MULTIDIMENSICNAL OPTIMIZATION SCHEME KAPL 6600 F4& RS P P$ MOST, A R&46
MULTIGP CRNL 360 F4 RS P XT K$ CITATICN, 1,243-D DIFFUSION DEPLETION 387
MULTIGP CIFFUSICN TRIANGULAR MESK GGA 11C8 F+BAL RS P T C$ GAMTRI, 2-D 401
MULTIGP CIFFUSION+BURNUP TRI-MESH GGA 1108 F& RS P T D$ BUGTRI, 2-D 439
MULTIGP KINETICS WITH TEMP FEECBACK GGA 1108 F4 RS P T F$ GAKIT, 1-D 370
MULTIGROUP CONSTANTS ORNL 360 Fé4 RS PLXT B$ XSDRN, DISCRETE ORDINATE 393
MULTIGROUP CCASTANTS FRCM ENDF/B FCR 1CX BNWL 1108 F4 RS P T BS ETOX, 388
MULTIGROUP DIFFUSION & BURNUP XY, RZ GGA 1108 F& RS P T D$ BUG2, 2-D 438
MULTIGROUP DIFFUSION ANDC DEPLETICN ANL 3670 F& RSBP T D$ 20B, 2-D 325
MULTIGROUP DIFFUSTON AND DEPLETICN BNW 1128 F& RS P T D$ 208, 2-D 325
MULTIGROUP DIFFUSION AND DEPLETICN LASL 6600 F4 RS P T Os 208, 2-D 325
MULTIGROUP DIFFUSION AND DEPLETICN GGA 11C8 Fé& RS P T D$ FEVER7, 1-D 318
MULTIGROUP DIFFUSION CEPLETICN Al 360 F4 RSBP XT D$ SIZILE, 1-D 58
MULTIGROUP DIFFUSION CEPLETION Al 7090 F2 RS L T DS SIZZILE. 1-D 58
MULTIGROUP DIFFUSION CEPLETICN CDC 1604 F63 RS L T D$ SIZZLE, 1-D 58
MULTIGROUP DIFFUSION SLAB, SPH, CYL GGA 1108 F4 RS P T C$ GAZE2, 1-D 430
MULTIGROUP CISCRETE CRDINATE CALC UNC 1604 Fé63 RS PL T CS DIF, 1=D 144
MULTIGRCOLP DISCRETE ORDINATE PROGRAM LER 7090 F+#MAP RS P T C$ TDSN, 2-D 312
MULTIGROUP SLAB GEOMETRY ANL 3600 Fé3 RSBPL T J$ MAC, SHIELD DESIGN 143
MULTIGROUP SLAB GECMETRY BNW T7C90 F2 RSBPL T J$ MAC, SHIELD DESIGN 143
MULTIGROUP TIME-DEPENDENT DIFFUSION GGA 11978 F4 RS P T F$ GAKIN, 1-D 310
MULTIGROUP X-SECTION CALCULATICN ANL 3600 F36 RS P T B$ MC**2, ENDF 355
MULTILEVEL B-W X-SEC CALC BNL 6600 F& RS P As$ SIGPLOT, RESOLVED 3
MULTILEVEL B-W X-SEC CALC BAL 7094 F4 RS P A$ SIGPLCT, RESCLVED 3717
MUSCAT, VIEW FACTOR SHIELDING CODE CAVITY GEOM GGA 1108 F4 RSP TJ s 259
MO102, PCINT CEPLETICN FISSICN PRODUCT BAPL 6600 F4 RS P D$ CINDER, 313
MO21S, PWR FLCW TRANSIENT ANALYSIS BAPL 6600 F& RS P XT H$ FLOTLl, R331
MO266&,y LINEAR ELASTIC STRUCTURAL DYNAMICS BAPL 6600 F4 RS P XT 1 $ R383
MO4574PIPE, ELASTIC STRESS OF PIPING SYSTEWM BAPL 6600 F4 RS P XT I $ R329
MOS5%2, DYNAMIC ANALYSIS LINEAR ELASTIC SYSTEMS BAPL 6600 F4 RS P XT I $ R283
MO555,ACT1, LCSS-OF-COOLANT ACCIDENT ANALYSIS BAPL 6600 F4 RS P XT G $ R284
M0626, PCLYNCMIAL CURVE FITTING BAPL 5600 F& RS P XT P$ MO661,M0657, R4L1
M0648, 1-C SLAB TRANSPORT WITH SLOWING DOWN BAPL 6600 F& RS XT C $ R342
MO657 4M0€26, PCLYNCMIAL CURVE FITTIANG BAPL 6609 F4 RS P XT P$ MO661, R4l1
MO661,MO0EST4M0626, PCLYNCMIAL CURVE FITTING BAPL 6600 F& RS P XT P § R&4l1
MO756 LETCy 1-D SLAB GAMMA-RAY TRANSPORT BAPL 6600 F4 RS P XT J $ R343
MOB07, 2-C DIFFUSION ABSCRPTICON REMOVAL X-SECS BAPL 6600 F4 RS XT B $ R280
MCB89S ,HOH, STEAM TABLES 14.5-2538 PSIA ANL 1604 F63 RS P H $ R294
MOB99 4yHOH, STEAM TABLES 14.5-2538 PSIA BAPL 6600 Fé& RS P XT H $ R294
NAP, NEUTRCN=-INCUCED GAMMA-RAY RADICACTIVITY IITR 7094 Fé& RSBPLXT D 8 314
NCSC 6600 F4 RS T M$ CHECKER,CRECT,CAMMET,PLOTFB,SLAV3, ENDF/B PROC 384
NEARREX, CCMPCUND NUCLELS X=SECTICN CALC ANL 3600 F63 RSBP A s 171
NED 635 Fé& RS ¢ B$ REAX, RESOLVED RESONANCE EPITHERMAL X-SECTIONS 257
NEC 635 F& RS P T C$ FLARE, 3-D REACTIVITY AND POWER DISTRIBUTION 167
NED 635 F4 RS P T H$ MANTA, STEADY-STATE THERMAL-HYDRAULIC ANALYSIS 256
NEC 635 F& RS P T C$ EXPN, ANALYSIS OF PULSED NEUTRCN SCURCE DATA 258
NED 635 F4 RS P XT F$ FORE2, FAST REACTOR EXCURSION CALCULATIONS 174
NEC 635 F& RS PL T C$ BISYN, 2-0 MULTI-GP DIFFUSION SYNTHESIS CALC 287
NED 200C F2 RS P A$ DOPIE, RESOLVED RESONANCE X-SECTICN CALC 177
NEC 200C F2 RS P A$ RAPTURE, RESCNANCE INTEGRAL X-SECTICN CALC 176
NEC 2000 F2 RS P B$ SPARTA, SPATIALLY-AVERAGED DOPPLER EFFECTS 178
NEC 2900 F4 RS P T F$ FORE, FAST REACTOR EXCURSION CALCULATICNS 174
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NETWORK SCLUTION BAPL 6600 F4 RS P XT I$ MANE1l, RECTANGULAR MAGNETIC R&412

NEUTRON CATA LIBRARY LRL 7094 F2 RS PL T M$ ECSILy EXPERIMENTAL 351
NEUTRON FLUX-COSIMETER ACTIVITY RELATION GEC 635 F4 RSBP D$ DOS, 423
NEUTRCN HISTORIES GCA 7044 Fa4 RS P T B$ FMC-N, MONTE CARLO CALC 195
NEUTRCN PENETRATION CALCULATION DAC 7C90 F2 RSBP J$ LIPRECANL, MC 123
NEUTRCN PENETRATION STUDY LASL 7090 FLOCO RS P B$ MCS, MCNTE CARLOD 202
NEUTRCN SCURCE CATA NED 635 Fa4 RS P T 0% EXPN, ANALYSIS OF PULSED 258
NEUTRCN SPECTRUM X-SECTICN CALC Al 7090 F2 RS PL T B$ FORM, FAST 51
NEUTRCN SPECTRUM X-SECTICN CALC ANL 3600 Fé3 RS LXT B$ GAMl, FAST 33
NEUTRON SPECTRUM X-SECTICN CALC CCC 1604 F63 RS PL T B$ FORM, FAST 51
NEUTRON SPECTRUM X-SECTICN CALC CCC 1604 F63 RS PLXT B$ GAM1l, FAST 33
NEUTRCN SPECTRUM X-SECTICN CALC GGA 7090 F2 RS PLXT B$ GAM1, FAST 33
NEUTRCN SPECTRUM X-SECTIONS Al 7090 F+FAP RS PL T BS$ TEMPEST2, THERMAL 50
NEUTRCN SPECTRUM X-SECTICNS BHSC 360 F&4 RS PL T B$ TEMPEST2, THERMAL 50
NEUTRCN SPECTRUM X-SECTICNS CDC 1604 F63 RS PL T B$ TEMPEST2, THERMAL 50
NEUTRCN X-SECTICN CALCULATION BAPL 6620 F4 RS P XT A$ SUMOR, S-WAVE R399
NEUTRON-HYCROCYNAMICS APDA 7094 F2 RS P F$ WEAK EXPLOSICN, COUPLED 145
NEUTRON-INCUCED GAMMA-RAY RADICACTIVITY IITR 7094 F4 RSBPLXT D$ NAP, 314
NEUTRON, GAMMA-RAY HISTORIES PW 1604 F+CDP RS P XT B$ FMC-N,FMC-G, MC 195
NEUTRCNICS-HYDRODYNAMICS CODE AGC 7090 F2 RSB F$ HATCHET, COUPLED 153
NEUTRCNICS-HYCROCYNAMICS SPH PW 1604 F63 RS P F$ AX-TNT, COUPLED 191
NEUTRCNICS-HYDRODYNAMICS SPHERE CCC 3600 F63 RSBP F$ AX1l, COUPLED 102
NEUTRCNICS-HYDRODYNAMICS SPHERE LRL 7090 F2 o F$ CONEC, COUPLED 129
NCAH, 1-C CNE-GP SPACE-TIME CIFFUSICN FEEDBACK BNL 6600 F4 RSP TFS$ 405
NON-SPHERICAL OPTICAL MOCEL X-SECTICNS Al 7094 F2 RS P T AS 2PLUS, 254

NCN-SPHERICAL OPTICAL MODEL X-SECTIONS ANL 3600 Fé63 RSBP T A$ 2PLUS, 254
NCNLINEAR ALGEBRAIC ECN SOLN CURVE PLOT KAPL 6600 F+ASC RS P T P$ SNEQ, R364
NCNLINEAR CIFFERENTIAL ECNS. SCLUTICN KAPL 6600 F+ASC RS P T P$ LIZARD, R&445

NOwWIGy 1-C 2-GP KINETICS TEMPERATURE FEECBACK BAPL 6600 F4 RS P XT F $ R371
NPRFCCP, FUEL CYCLE COSTS PERFORMANCE DATA KE 7090 F2 RSBP D $ 146
NUCLEAR FLEL CYCLE CCST AND ECCNCMICS CCMM 360 F& RS ¢ T DS CINCASy 354
NUCLEAR STATICN ELECTRICITY COSTS CRNL 1604 Fé63 RS P D$ POWERCO, 340
NUCLEUS X-SECTION CALC ANL 3600 F63 RSBP A$ NEARREX, COMPOUND 171
NUCLICE CHAIN EQUATICNS CRNL 7090 F2 RSBP D$ NUCY, SCLUTICN OF 134
NUCLIDE CATA BAPL 6600 F4 RS P XT P$ DAFT1l, LEAST SQUARES FIT FISSILE R327
NUCLIDE X-SECTION EVALUATION CRNL 7090 F4 RSBP A$ MUFFLE, FISSILE 323
NUCY, SOLUTICN OF NUCLIDE CHAIN EQUATICNS ORNL 7090 F2 RSBP D$ 134
NURLOC-1.0, LOSS-OF-COOLANT THERMAL ANALYSIS BCL 6400 F4 RS P .TGS 328
ONE-GP SFACE-TIME DIFFUSION FEEDBACK BNL 6600 Fé4 RS P T F$ NOAH, 1-D 405
OPTICAL MODEL X-SECTICNS Al 7094 F2 RS P T AS$ 2PLUS, NCN-SPHERICAL 254
OPTICAL MCCEL X-SECTICNS ANL 3600 F63 RSBP T A$ 2PLUS, NCN-SPHERICAL 254
OPTIMAL GRCUP OR MESH CCLLAPSING TRW-MMU 6500 F4 RS P B$ PARTI, 416
OPTIMIZATICN Al 7090 F2 RS I$ CROCK, SPACE POWER PLANT DESIGN 112
OPTIMIZATICN Al 7090 F2 RS I's SHOCK, SPACE POWER PLANT DESIGN 114
OPTIMIZATICN DOSE CALC Al 7094 F2 RE&:P J$ SHOE, SHIELD WEIGHT 197
OPTIMIZATICN SCHEME KAPL 6600 F4 RS P P$ MOST, A MULTIDIMENS IONAL R&446
OPTIMIZATICN STUDY ] 1604 Fé63 RS I$ WOPEXPRT, REACTOR WEIGHT 190
OPUS, POWER PLANT PERFORMANCE ANC PRICE STUDY GGA 7044 F¢MAP- RS- P . T D & 225
ORDINATE CALC Al 7090 F2 RS PLXT C$ DTF2, 1-D MULTI-GP DISCRETE 151
ORDINATE CALC Al 360 F4 RSBPLXT C$ ANISN, 1-D MULTI-GP DISCRETE 151
ORCINATE CALC UNC 1604 F63 RS PL T C$ DTF, 1-D MULTIGROUP DISCRETE 144
ORDINATE CALC ANL 3600 F36 RS P T C$ SNARG-1D, 1-D MULTI-GP DISCRETE 288
ORDINATE CCDE UNC-LASL 1604 Fé63 RS C$ 2DFy 2-D MULTI-GP DISCRETE 173

ORCINATE MULTIGROUP CONSTANTS ORNL 360 F4 RS PLXT B$ XSDRN, DISCRETE 393

ORDINATE PROGRAM ANL 360 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE 209
ORCINATE PROGRAM BC 625 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE 209
ORDINATE PROGRAM LASL 6600 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE 209
ORDINATE PROGRAM LASL 7030 F4 RS P T C$ DTF4, 1-D MULTI-GP DISCRETE 209
ORDINATE PROGRAM LER 7094 F4 RS P T C$ DTF4, 1=-D MULTI-GP DISCRETE 209

ORDINATE PROGRAM LER 7090 F+#MAP RS P T C$ TOSNy 2-D MULTIGROUP DISCRETE 312
ORCINATES SLAB GEOMETRY BRAPL 66C0 F4 RS P XT C$ BE2ly FEW-GP DISCRETE R398
CRNL 360 F+BAL RS P T B$ RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES MC 392
ORNL 360 Fe4 RS P C$ ISOSEARCH, ISOTOPE PROCUCTION FLUX, X-SEC CALC 322
CRNL 360 F4 RS P C$ ALPHA-M, RESCLUTION OF GAMMA RAY SPECTRA 413



ORNL 360 F4 RS
CRNL  36C F4 RS
ORNL 3606 F4 RS
CRNL 360 F4 RS
ORNL 36C Fé RS
ORNL 1604 F63 RS
CRNL 1604 Fé63 RS
CRNL 1604 Fé3 RS
ORNL 1604 Fé63 RS
ORNL 1604 Fé3 RS
ORNL 1604 Fé63 RS
ORNL 1604 Fé63 RS
ORNL 709C F+FAP RS

A$ ATHENA4, INELASTIC SCATTERING FORM FACTORS

B$ SUPERTOG, ENCF/B FINE-GP CCNSTANTS GENERATION
C$ EXTERMINATOR2, 2-D MULTI-GP DIFFUSION PROGRAM
K$ CITATICN,y 142,3-D DIFFUSICN DEPLETICN MULTIGP
LXT B$ XSDRN, DISCRETE ORDINATE MULTIGROUP CONSTANTS
A$ PEGGY, ELASTIC SCATTERING PHASE-SHIFT ANALYSIS
A$ RAMES, PARTICLE WAVE FUNCTION RADIAL INTEGRALS
C$ ISOCRUNCH, REACTICN DECAY CHAIN ANALYSIS

C$ ISOSEARCH, ISOTOPE PRODUCTION FLUX, X-SEC CALC
C$ [SOTOPES, MAXIMUM YIELD FROM REACTION OR DECAY
C$ POWERCO, NUCLEAR STATION ELECTRICITY COSTS

A$ JUPITOR1, COUPLED-CHANNEL X-SEC EVALUATION

B$ RAFFLEy 1ST FLIGHT COLLISICN PRCBABILITIES MC
ORNL 7090 F+FAP RS C$ EXTERMINATOR, 2-D MULTI-GP DIFFUSICN PROGRAM
ORNL 7090 F+FAP RS C$ ASSAULT, 2-D MULTI-GP DIFFUSICN DEPLETION CODE
ORNL 709C F2 RS A$ LYNNE, WOCDS-SAXON POTENTIAL SHAPE CALCULATION
ORNL 7090 F2 RS O$ ISOCRUNCH, REACTION DECAY CHAIN ANALYSIS
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P
CRNL 709C F2 RS P T C$ EQUIPCISE3, 2-D 2-GROUP DIFFUSION SLAB CYL
ORNL 7090 F2 RS P T C$ EQUIPCISE3A, 2-D 2-GP DIFFUSICN CYLINDER SLAB
ORNL 709C F2 RS P T C$ WHIRLAWAY, 3-D 2-GROUP DIFFUSICN XYZ GEOMETRY
ORNL 709C F2 RS P T C$ 20GRAND, 2-D FEW-GROUP DIFFUSION SLAB CYL INDER
ORNL 709C F2 RSBP C$ NUCY, SCLUTICN OF NUCLICE CHAIN EQUATIONS
ORNL 70SC Fé4 RSBP A$ MUFFLE, FISSILE NUCLIDE X-SECTICN EVALUATION
OSCILLATICN CE 360 F& RS P XT F$ CEXE,INCEXE, 1-GP 3-D XYZ XENON
OUTPUT PW 1604 LAC1 RS P N$ CTX, EFFECTIVE X-SECTION CALC FROM DSN
OUTPUT DATA LASL 66CC F4& RS P T BS GLEN, GROUP CONSTANT CALC FROM TOR
OUTPUT TAPE ECIT REACTICN RATES UK-W 7090 F2 RS N$ WED, W-DSN

OVERLAP ANC LATTICE EFFECTS GGA 7044 F+#MAP RS P T BS GAROL, RESONANCE
CVERLAP ANC LATTICE EFFECTS LER 7094 F4 RS P T B$ GARCL, RESONANCE
OXIDE FUEL ROC STRESS & CEFORMATICAN BAPL 6600 F4 RS P XT 1I$ CYCRO3,
PARALLEL BEAMS ANL 3600 F36 SBP I$ BOW2, DEFLECTION CALCULATION
PARTI, OPTIMAL GROUP OR MESH COLLAPSING TRW=-MMU 6500 F4 RS P B s
PARTIAL REFUEL GGA 7044 F4 RS P T D$ GARGOYLE, FUEL CYCLE ANALYSIS
PARTICLE WAVE FUNCTICN RACIAL INTEGRALS ORNL 1604 Fé63 RS P A$ RAMES,

PAX02, HARMCNY-PDQ X-SECTION CENERATICN CODE RAPL 6600 F4 RS P XT B §
PDQ5, 2-C FEW=GROUP CIFFLSION AND CEPLETION IBM 360 F+BAL RS P T D 8
PRQ7y 142 CR 3-D FEW-GP CIFFUSICN CEPLETION APL 6600 F#ASC RS P XT D $
PDQ7y 142 CR 3-D FEW-GP CIFFUSICN DEPLETION BM 360 F& RSP TDs
PEGGYy ELASTIC SCATTERING PHASE-SHIFT ANALYSIS ORNL 1604 F63 RS P AS

PENETRATICN CALCULATION DAC 7090 F2 RSBP J$ LIPRECAN1l, MC NEUTRON

PENETRATICN STUDY LASL 7090 FLCCO RS P B$ MCS, MONTE CARLO NEUTRON
PERFORMANCE AND PRICE STUDY GGA 7044 F+#MAP RS P T D$ OPUS, POWER PLANT
PERFORMANCE DATA KE 7090 F2 RSBP D$ NPRFCCP, FUEL CYCLE COSTS
PERFCRMANCE STUDY GGA 7044 F4& RS P D$ WAMPUM, FUEL CYCLE COSTS
PERT, 1-0 PERTURBATICN FGR AIM AND FOG CODES Al 7090 F2 RS cCs
PERT, 1-C PERTURBATICN FCR AIM AND FCG CODES BHSC 360 F& RS P cCs
PERT, 1-0C PERTURBATICN FOR AIM AND FOG CODES COC 1604 F63 RS cCs
PERTURBATICN FOR AIM ANC FCG CODES Al 7099 F2 RS C$ PERT, 1-D
PERTURBATICN FOR AIM ANC FOG CODES BHSC 360 F4 RS P C$ PERT, 1-D
PERTURBATICN FOR AIM ANC FOG COCES CDC 1604 F63 RS C$ PERT, 1-D
PERTURBATICN TDC OR 2CXY FLUX INPUT P 1604 F63 RS cs TOP, 2-D
PERTURBATICN XY RZ RTHETA GECMETRY BNW 1108 F4 RS P C$ PERT4, 2-D

PERT4, 2-0 PERTURBATICN XY RZ RTHETA GECMETRY BNW 1108 Fé4 RS P cCs
PHASE:SHIFY ANALYSIS ORNL 1604 Fé3 RS P AS$ PEGGY, ELASTIC SCATTERING

PHCTOFRACTION SOLID CRYSTAL UM 7090 MAD RSB 0% BURP4, GAMMA-RAY
PHOTOFRACTICN WELL CRYSTAL UM 7090 MAD RSB 0% BURPS, GAMMA-RAY
PIP, CENTRIFUGAL PUMF IMPELLER DESIGN STUDY PW 1604 Fé63 RS P T I S
PIPE STRESS, MAXIMUM MOMENT CALC Al 7C90 F+FAP RS T I$ 4RESTRAINT

RESS OF PIPING SYSTEM BAPL 6600 F& RS P XT [$ MO45T,
:::f&ﬁegcz;ég = giPL 66C0 F& RS P XT I$ MO457,PIPE, ELASTIC STRESS OF
PIPING SYSTEM ANALYSIS KE 36C0 F36 RSBP G$ WHAM, LIQUID-FILLED
PLANE + AXISYMMETRIC STRESS ANALYSIS GGA 1108 F& RS P I$ SAFE-20D,
PLANE STRESS ANALYSIS, 2-D BODIES GGA 1108 Fé& RS P I$ SAFE-PLANF,
PLANE STRUCTURES BAPL 6600 F& RS P XT L$ BL&7, DRAFTING TOOL TO PLOT
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PLANT DESICN OPTIMIZATICN Al 7090 F2 RS I$ CROCK, SPACE POWER
PLANT DESIGN CPTIMIZATICN Al 7090 F2 RS I$ SHOCK, SPACE POWER
PLANT PERFORMANCE ANC PRICE STUDY GGA 7044 F+#MAP RS P T D$ OPUS, POWER
PLOT KAPL 6600 F+ASC RS P T P$ SNEQ, NONLINEAR ALGEBRAIC EQN SOLN CURVE

PLCT PLANE STRUCTURES BAPL 6600 F4 RS P XT L$ BL47, DRAFTING TOCL TO
PLCTFB,SLAV3, ENDF/B PROC NCSC 660C F4 RS T M$ CHECKER,CRECT, DAMMET,
PLOTS FRCM SCISRS X-SECTION TAPES WANL 7064 F2 RSB T N$ CPS, SC4020
PLCTS FRCM X-SECTION TAFES GGA 7044 F4 RSBP T N$ CROSSPLOT, SC4020
PLOTTING KAPL 6600 F+ASC RS P T P$ CATATRAN UTILITY MODULES, 2-D + 3-D
POINT DEPLETICN FISSION FRODUCT BAPL 6600 F4 RS P C$ CINDER,MO102,
POCINT SOLRCE UM 7090 MAD RSB 0% BURPl, DETECTOR EFFICIENCY
PCINT SCURCE UM 7090 MAC RSB 0$ BURP3, DETECTOR EFFIC IENCY
POINT-KINETICS WITH 2-D HEAT TRANSFER GCA 7044 F4 RS T H$ BLOCSTS,
PCINTS KAFL 6600 F+ASC RS P T P$ CURFIT, CURVE FITTING EXPERIMENTAL DATA
PCLYNOMIAL KAPL 660C F4 RS P P$ ROPE, FINCING ROOTS OF A
PCLYNCMIAL CURVE FITTING BAPL 6600 F4 RS P XT P$ M0661,M0657,M0626,
PCST RUPTURE GGA 7044 F4& RS XT G$ PRECON, HTGR CONTAINMENT PRESSURE
POTENTIAL SHAPE CALCULATION ORNL 7C90 F2 RS A$ LYNNE, WOODS-SAXON
POWER ANC FLCw TRANSIENTS ANL 360 F4 RS P T F$ SAS1A, FAST REACTOR

POWER AND FLOW TRANSIENTS ANL 6600 F4 RS P T F$ SAS1A, FAST REACTOR
POWER DIST SEARCH GGA 7044 F4 RS P T C$ GASP2, 1-D FEW-GP DIFFUSION
POWER DISTRIBLTICN CDC 3600 F63 RSEP T C$ FLARE, 3-D REACTIVITY AND
POWER DISTRIBUTIGN NED 635 F4 RS P T C$ FLARE, 3-D REACTIVITY AND
POWER DISTRIBUTION SEARCH GGA 11CB F4 RS P T C$ GASP7, 1-D BURNUP
POWER PLANT CESIGN CPTIMIZATION Al 7090 F2 RS I$ CROCK, SPACE
POWER PLANT CESIGN CPTIMIZATION Al 7090 F2 RS I$ SHOCK, SPACE
POWER PLANT PERFCRMANCE AND PRICE STUDY GGA 7044 F+MAP RS P T D$ OPUS,
POWERCOs NUCLEAR STATICN ELECTRICITY COSTS ORNL 1604 F63 RS P D s
PPCO 7040 F+MAP RS T G$ CCNTEMPT, LOSS-OF-COOLANT ACCIDENT ANALYSIS
PPCO 704C F+MAP RS T G$ RSAC, RADICLOGICAL SAFETY ANALYSIS PROGRAM

PPCO 7040 F4 RS A$ CCMBCC, COMBINED B-W MULTI-LEVEL CCNVOLUTION
PPCO 7040 F4 RS T C$ TOPIC, 1-D FEW-GP SN APPROXIMATICN CYLINDER
PPCO 7044 F+MAP RS T H$ TOODEE, 2-D TIME-DEPENDENT HEAT CONDUCTION

PPCO 7090 F2 RS C$ MIST, 1-D FEwW-GP SN DOUBLE SN APPROX SLAB GEOM
PPCC 7090 F2 RS T C$ TOPIC, 1-D FEW-GP SN APPROXIMATION CYLINDER
PPCO  36C F4 RS P X G$ BURST1, HYDRCDYNAMIC ANALYSIS DURING BLOWCOWN
PRECGN, FTGR CCNTAINMENT PRESSURE PCST RUPTURE GGA 7044 F4 RS *XT. G %
PREPARAT ION GGA 1108 F4 RS P T L$ GAND, GAFGAR X-SECTICN L1IBRARY
PREPARATICN PW 1604 F63 RS L$ CSPl, SN X-SECTICN LIBRARY TAPE
PREPARATION PW 1604 F63 RS LS CSP2A, SN X-SECTION LIBRARY TAPE
PREPARATICN FOR 2-D CESICN PRCGRAMS LASL 7090 F2 RS P T LS DPC, DATA
PREPARATICN, EDIT KAPL 6600 F+ASC RS P T L$ DATATRAN 2-D GECMETRY INPUT,
PRESSURE DISTRIBUTICN GGA 1108 F5 RS P H$ FLAC, STEADY-STATE FLOW,
PRESSURE PCST RUPTURE GGA 7044 F4 RS  XT G$ PRECON, HTGR CONTAINMENT
PRESSURE TEMPERATURE HISTORY KE 7054 F2 RSBP T H$ PTH1, BLOWDOWN
PRESSURE VESSEL STRESS AND FATIGUE KAPL 6600 Fé4 RS I$ SORSDB,
PRESSURE-TEMPERATURE RESPONSE INC 360 F+BAL RSBP T G$ CONTEMPT,CONPS,
PRESSURIZERS BAPL 66C0 F4 RS P XT H$ TOPS, TRANSIENT THERMODYNAMICS OF
PRICE STUCY GGA 7044 F#MAP RS P T D$ OPLS, POWER PLANT PERFORMANCE AND
PROBABILITIES MC ORNL 360 F#BAL RS P T BS RAFFLE, 1ST FLIGHT COLLISION
PROBABILITIES MC ORNL 7090 F+FAP RS P T B$ RAFFLE, 1ST FLIGHT COLLISION
PRGC  DP 360 Fé4 RS P T A$ FLANGE2, ENDF/B THERMAL SCATTERING DATA
PROC  GGA 1108 F4 RS T A$ FLANGE2, ENDF/B THERMAL SCATTERING DATA
PRCC NCSC 660C F4 RS T M$ CHECKER,CRECT,DAMMET ,PLOTFB,SLAV3, ENDF/B
PROCESSING OF ANALYZER GAMMA-RAY SPECTRA GGA 1108 F4 RS P T 0$ TOAD,
PROGRAMMING AND DATA SYSTEM KAPL 6600 F+CCM RSB T M$ CATATRAN, MODULAR
PROGRAMMING LANGUAGE KAPL 6600 F+ASC RS P$ SIMPLEL, TINE-SHARING
PROPERTIES BAPL 6600 F4 RS P XT H$ WASP, WATER AND STEAM THERMODYNAMIC
PSEUDO, STATISTICAL RESCNANCE PARAMETER CALC GGA 1108 F4 RS P A s
PTH1, BLCWCCWN PRESSURE TEMPERATURE HISTORY KE 7094 F2 RSBP T H 8
PULSEC NEUTRON SOURCE CATA  NED 635 F4 RS P T 0% EXPN, ANALYSIS OF
PUMP IMPELLER DESIGN STUCY Ph 1604 F63 RS P T I$ PIP, CENTRIFUGAL
PUN1, UNRESOLVED RESCNANCE INTEGRALS X=SECS BAPL 6600 F4 RS P XT A §
PURD 65CC F4 RS PLXT C$ MACHL, 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE

=T~ T - B - B < e - B -

112
114
226
R364
R373
384
239
207
R407
313
164
166
205
R 43
R444
R411
228
181
400
400
220
167
167
319
112
114
226
340
297
265
203
148
349
59
148
435
228
345
194
193
234
R406
395
228
155
R391
433
R348
226
392
392
368
368
384
333
R386
R442
R396
292
155
258
187
R359
262



PW 1604 F+CDP RS P T P$ LAGy ASSEMBLER FOR FLOCO2 INSTRUCTION SET
PW 1604 F+CDP RS P XT B$ FMC-N,FMC-Gy MC NEUTRON, GAMMA-RAY HISTORIES

PW 1604 Fé63 RS C$ TOP, 2-0C PERTUREATICN TDC OR 2DXY FLUX INPUT
PW 1604 F63 RS I$ WOPEXPRT, REACTOR WEIGHT OPTIMIZATICN STUDY
PW 1604 Fé63 RS L$ CSPl, SN X-SECTION LIBRARY TAPE PREPARATION
PW 1604 Fé3 RS LS CSP2A, SN X-SECTICON LIBRARY TAPE PREPARATION

PW 1604 F63 RS T C$ 20XYLy 2-D MULTI-GP FLUX SYNTHESIS PROGRAM CYL
PwW 1604 Fé63 RS E$ CMPXMAT, TRANSFER FUNCTION EVALUATION

PW 1604 Fé63 RS F$ AX-TNT, COUPLED NEUTRONICS-HYDRODYNAMICS SPH

PW 1604 F63 RS LS SNCy, CALCULATION OF SN CONSTANTS FOR DSN TODC

PW 1604 Fé3 RS C$ FORTRAN TCLC,y 2-C MULTI-GP SN APPROXIMATION RZ
PW 1604 F63 RS I$ PIP, CENTRIFUGAL PUMP [MPELLER CESIGN STUDY

PW 1604 LAG1 RS C$ MGCSN,y 1-C MULTI-GP SN APPROX SLAB CYL SPHERE
PW 1604 LAG1l RS N$ DTX, EFFECTIVE X-SECTION CALC FROM DSN OUTPUT
PWCOST, REACTOR FUEL CYCLE COST CALCULATION GGA 1108 F4 RSP TDODS
PWR FLOW TRANSIENT ANALYSIS EAPL 6600 F4 RS P XT H$ FLOT1,M0219,
QUICKIE, INFINITE MECIUM SPECTRUM X-SECTIONS Al 7090 F+FAP RS L T B §
R-Z GEOM LASL 1108 F4 RS P T C$ TwOTRAN, 2-D MULTI-GP TRANSPORT CODE
R=-7 GEOMETRY APDA 7094 F& RS P F$ MARS, 2-D EXCURSION CALCULATION
PABBLEyWLIB,FLAT, RESCNANCE ABSORPTICN, CELL ANL 3600 F36 RSBP XT B $
RADIAL INTEGRALS ORNL 16C4 F63 RS P A$ RAMES, PARTICLE WAVE FUNCTION
RADIATION DAMAGE IN METALS GEC 635 F+#FAP RSBP T Q% CASCACE,CLUSTER,
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RADIATOR FINS SNAP GECM Al 7090 F2 RS J$ SCARF2, SCATTER FROM
RACICACTIVE DECAY CHAINS GEC 635 F4 RSBP D$ CHAINS, ANALYSIS OF
RADICACTIVITY IITR 7094 F& RSBPLXT D$ NAP, NEUTRCN-INDUCED GAMMA-RAY
RACICLOGICAL SAFETY ANALYSIS PROGRAM PPCO 7040 F+#MAP RS P T GS$ RSAC,
RACICNUCLICE GENERATICN AND CECAY BNW 1108 F5 RSBPL T D$ ISOGEN,
RAD2y HTGR FISSION PROCUCT ACTIVITY DIST STUDY GGA 7044 F4 RS P D s
RAFFLEy 1ST FLIGHT COLLISION PROPABILITIES MC ORNL 360 F+BAL RS P T B $
RAFFLEy 1ST FLIGHT CCLLISION PROBABILITIES MC ORNL 7090 F+FAP RS P T B §
RAMES, PARTICLE WAVE FUNCTION RACIAL INTEGRALS ORNL 1604 Fé3 RS P AS
RAPFLy, FLEL CYCLE PARAMETERS FAST EREECERS APO 635 F4 RS P 0Ds
RAPP, HIGH=VELOCITY FLOW STUDY STEAM-WATER MIX KAPL 6600 F4 RS P H S
RAPTURE, RESCNANCE INTEGRAL X-SECTICN CALC NED 2000 F2 RS P A S
RATES UK=w 7090 F2 RS N$ WED, W=DSN OUTPUT TAPE EDIT REACTION
RATHy 2= CR 3-D HEAT CCNCUCTICN LUMPEC MASS LASL 7030 F4 RS THS
RATHy 2= OR 3=D HEAT CCNCUCTION LUMPEC MASS LASL 7094 FAP REP: WD
RATRAP, C[CSE RATE CALCULATION SNAP GECMETRY Al 7090 F2 RS P J s
RAUMZEIT, 1-D TIME-DEPENCENT DIFFUSICN CALC KAPL 6600 F4 RS P ¥ 8
RAY SCURCE BUILCUP FACTCR CALC BAPL 6600 F+ASC RS P XT J$ ASPIS, GAMMA
RAY SPECTRA ORNL 360 F4 RS P 0$ ALPHA-M, RESOLUTION OF GAMMA
REACTION ANL 3600 F36 RSBP G$ CHEMLOC2, CORE KEATING CLADDING-STEAM
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ATA NED 635 F4 RS P T O$ EXPN, ANALYSIS OF PULSED NEUTRON
ORC CIST FUNCT AEG T70S0 F2 RS B$ DANCOFF JR, MODERATOR
WER PLANT DESIGN OPTIMIZATICN Al 7090 F2 RS I$ CROCK,
WER PLANT DESIGN OPTIMIZATICN Al 7090 F2 RS I$ SHOCK,
PENDENT X-SECTICN GENERATICN CEC 635 F4 RSBP T BS GROUSE,
DEPENDENT INVERSE KINETICS CALC ANL 3600 F63 RSBP E$ R102,
DEPENDENT INVERSE KINETICS CALC WANL 7094 F4 RS E$ R102,
CEPENDENT KINETICS KEX OPTIONS ANL 3600 F63 RSBP E$S R101,
CEPENDENT KINETICS KEX OPTICNS WANL 7094 Fé& RS P Es$ R101,
CEPENDENT KINETICS W/FEECBACK Al 7094 F+#MAP RS P T ES AIRDS,
CEPENDENT KINETICS W/FEEDBACK AEB 360 F& RS P E$ AIREK3,
DEPENDENT KINETICS W/FEECBACK Al 7099 F2 RS E$ AIREK3,
CEPENCENT KINETICS W/FEEDBACK CDC 1604 Fé63 RS P E$ AIREK3,
DEPENDENT REACTOR KINETICS GGA 1108 Fs& RS P E$ GAPOTKIN,
ME CIFFUSION ANL 360 F4 RS P F$ TWIGGLE, 2-D 2-GP
ME DIFFUSION FEECBACK PRBAPL 6600 F4 RS P XT F$ TWIGL, 2-D 2-GP
ME CIFFUSION FEECBACK BNL 66C0 F4 RS P T F$ NOAH, 1-D CNE-GP
ME DIFFUSION 3-CEQOM BAPL 660C F4 RS P XT F$ wIGL2, 1-D 2-GP
ME DIFFUSION 3-CEOM GGA 1108 F4 RS P T F$ wIGL2, 1-D 2-GP
ME SYNTHESIS KAPL 6600 F4 RS P F$ STINT3, SINGLE-CHANNEL
SPATIALLY-AVERAGED DOPPLER EFFECTS NED 2000 F2 RS P
Y-AVERAGED DCPPLER EFFECTS NED 2000 F2 RS P BS SPARTA,
Y-CEPENDENT REACTOR KINETICS 360 Fs RS P T F$ TSN,
Y-CEPENDENT REACTOR KINETICS 7094 F4 RS P T F$ TSN,

CRNL 360 F4 RS P RESOLUTION OF GAMMA RAY
ANC GROUP-AVERAGED X-SEC CALC GGA RS P XT BS$ GAF,GAR,
CALCULATION WITH CEPLETICN WAPD RS PLXT BS$ LEOPARD,

UM 7090 MAD
UM 7CS0 MAD
LILCUP FACTCR CALC

Al

Al
08 ALPHA-M,
1108 Fé&
360 F4

GGA 1108 F4 RS P T 0% TOAD, PROCESSING OF ANALYZER GAMMA-RAY
GGA 1108 F4 RS PLXT B$ GCC4y MULTI-GP X-SECTICNS FAST THERMAL
GGA 6600 Fa& RS L T B$ GGC4y MULTI-GP X-SECTIONS FAST THERMAL
KSUN 360 F4 RS P 0$ CORGAM, UNFOLDING OF CCMPLEX GAMMA-RAY
MC CALCULATICN IRRACIATED MATERIAL GEC 7090 FaAP RSBP XT Q $
AND X-SECTICN CALCULATICN GEV 7094 F+EAP RS P T BS$ EPITHERMOS,

CALC WITH BURNUP CYL LATTICE WAPD 7094 F+#MAP RS PLXT BS LASER,
MULTI-GP CCNSTANT CALC AGC 7C90 F2 RSBPLXT BS AGN-GAM, FAST
X=SECTICN CALC Al 7080 F2 RS PL T B$ FORM, FAST NEUTRON
x=SECTICN CALC ANL 3600 Fé3 RS LXT BS GAMl, FAST NEUTRON
X=SECTICN CALC CCC 1604 Fé3 RS PL T BS FORM, FAST NEUTRON
X=SECTICN CALC COC 1604 Fé63 RS PLXT B$ GAM1, FAST NEUTRON
X=SECTION CALC GGA 7CS0 F2 RS PLXT BS$ GAMl, FAST NEUTRON
X=-SECTION CALC ANL 3600 F63 RSBP XT BS$ THERMOS(ANL), THERMAL
X=SECTIONS Al 7090 F+FAP RS L T BS$ QUICKIE, INFINITE MEDIUM
X-SECTIONS Al 7090 F+FAP RS PL T A% TEMPEST2, THERMAL NEUTRON
X-SECTIONS BHSC 360 F4 RS PL T RS TEMPEST2, THERMAL NEUTRON
X-SECTIONS CCC 1604 Fé3 RS PL T B$ TEMPEST2, THERMAL NEUTRON
1604 F63 RS P F$ AX-TNT, COUPLED NEUTRONICS-HYDRODYNAMICS
GGA 1108 F4 RS P T C$ GAZE2, 1-D MULTIGROUP DIFFUSICN SLAB,
BNW 1107 Fé4 RS P T C$ HFN, 1-D MULTI-GP DIFFUSICN SLAB CYL
Al 7090 F+FAP RS L T C$ FAIM, 1-D MULTI-GP DIFFUSICN SLAB CYL
Al 7090 F+FAP RS PL T C$ AIM&, 1-D MULTI-GP DIFFUSION SLAB CYL
CCC 1604 Fé3 RS PL T C$ AIM&, 1-D MULTI-GP DIFFUSICN SLAB CYL
CCC 1604 Fé3 RS PLXT C$ FAIM, 1-D MULTI-GP DIFFUSICN SLAB CYL
CCC 3600 Fé3 RSBP F$ AXl, COUPLED NEUTRONICS-HYDRODYNAMICS
AEB 360 F4 RS L T C$ FIRES, 1-C AGE-DIFFUSION SLAB CYL INDER
Al 7090 F+FAP RS L T C$ ULCER, 1-D MULTI-GP DIFFUSION SLAB CYL
ANL 3600 F3¢ RS P XT C$ MACHl, 1-C MULTI-GP DIFFUSION SLAB CYL
PURD €500 F4 RS PLXT C$ MACHl, 1-C MULTI-GP DIFFUSICN SLAB CyL
Ph 1604 LAGl RS P C$ MCCSN, 1-D MULTI-GP SN APPROX SLAB CYL
UK=-W 7090 F2 RS P T C$ W-DSN, 1-D MULTI-GP SN APPROX SLAB CYL
I 7C90 F2 RS P T C$ FOG, 1-D FEW-GP DIFFUSICN SLAB CYL INDER
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168
255
255
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121
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317
R338
R338
495
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R274
R389
178
178
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413
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241
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262
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SPHERE BC 625 F4 RS T C$ FOG, 1-D FEW-GP DIFFUSION SLAB CYLINDER 28

SPHERE BHSC 360 F4 RS P T C$ FAIMOS, 1-D MULTI-GP DIFFUSION SLAB CYL 120
SPHERE CCC 1604 Fe63 RS P T C$ FOG, 1-D FEW-GP DIFFUSICN SLAB CYL INDER 28
SPHERE GECVM Al 7090 F2 RS P J$ GRACE2, GAMMA-RAY ATTENUATION CYL 46
SPHERE CECM CDC 1604 Fé3 RS P J$ GRACE2, GAMMA-RAY ATTENUATION CYL 46
SPHERE LRL 7090 F2 REOP F$ CONEC, CCUPLED NEUTRONICS-HYDRODYNAMICS 129
STABILITY ANALYSIS REACTCR KINETICS ECNS GGA 1108 F4 RS P E$ GASA, 290
STATICN ELECTRICITY CCSTS ORNL 1604 Fé63 RS P D$ POWERCO, NUCLEAR 340
STATISTICAL RESCNANCE PARAMETER CALC GGA 1108 F4 RS P A$ PSEUDO, 292
STEACY-STATE AND TRAANSIENT TEMP CALC GGA 1108 F5 RS P T H$ TAC2D, 408
STEACY-STATE FLOW, PRESSURE DISTRIBUTICN GGA 1108 F5 RS P H$ FLAC, 395
STEADY-STATE HEAT TRANSFER Al 7064 F2 RS P T H$ HEATING2, TRANSIENT 198
STEACY-STATE TEMPERATURE VOID FRACTICN Al 7090 F2 RS 1$ FUGUE, 48
STEACY-STATE THERMAL-HYDRAULIC ANALYSIS NED 635 F4 RS P T H$ MANTA, 256
STEAM GGA 1108 F4 RS P T H$ DYNAM, DYNAMIC ANALYSIS BOILING FLOW 440
STEAM GENERATCOR DESICGN CRITERIA COSTS GGA 7044 Fé4 RS P T D$ STMGEN, 227
STEAM TABLES 14.5-14,500PSIA 32-4720EGF BAPL 6600 F4 RS XT H$ WATER, R267
STEAM TABLES 14.5-2538 PSIA ANL 1604 Fé3 RSP H$ M0899,HOH, R294
STEAM TABLES 14.5-2538 PSIA BAPL 6600 F4 RS P XT H$ M0899,HOH, R294%
STEAM THERMODYNAMIC FROPERTIES BAPL 6600 F4 RS P XT H$ WASP, WATER AND R396
STEAM-WATER MIX KAPL 66CC F4& RS P H$ RAPP, HIGH-VELOCITY FLOW STUDY R382
STEM, MATRIX GENERATICN FOR A SYSTEM OF BEAMS KAPL 6600 F4 RS P I $ R337
STINT3, SINGLE-CHANNEL SFACE-TIME SYNTHESIS KAPL 6600 F4 RS P F $ R389
STMGEN, STEAM GENERATOR CESIGN CRITERIA COSTS GGA 7044 F4 RSP TOS E2v
STRESS & DEFORMATION BAPL 66C0 F4 RS P XT I$ CYGRO3, OXIDE FUEL ROD R449
STRESS ANALYSIS KAPL 6600 F4 RSP 1$ TUBE, U-TUBE HEAT EXCHANGER R378
STRESS ANALYSIS ANL 36C0 F36 RS P T I$ SUPORAN, REACTCOR CORE SUPPORT 357
STRESS ANALYSIS GGA 11C8 F& RS P I$ SAFE-2D, PLANE # AXISYMMETRIC 379
STRESS ANALYSIS AXISYM LCAD BAPL 6600 F4 RS P XT I$ SEALSHELL2, SHELL R282
STRESS ANALYSIS AXISYMMETRIC LCAD GGA 7044 F4 RS P T IS SAFE-PCRS, 250
STRESS ANALYSIS AXISYMMETRIC LOAD GGA 7044 F4 RS P T I$ SAFE-AXISYM, 251
STRESS ANALYSIS CYL FUEL ELEMENT BAPL 6600 F4 RS XT I$ CYGRO2, R266
STRESS ANALYSIS SHELLS CF REVOLUTICN KAPL 6600 F4 RS P T I$ SOR2, R 80
STRESS ANALYSIS STUDY GGA 7044 F4 RS P T G$ ELBOW, FUEL ELEMENT 229
STRESS ANALYSIS THIN SHELLS GGA 11C8 F4 RS P I$ SAFE-SHELL, 233
STRESS ANALYSIS, 2-C BOCIES GGA 1108 F4 RS P 1$ SAFE-PLANE, PLANE 252
STRESS ANC FATIGUE KAPL 66C0 F4 RS I$ SORSDB, PRESSURE VESSEL R391
STRESS OF PIPING SYSTEM BAPL 66CC F4 RS P XT I$ MO457,PIPE, ELASTIC R329

STRESS STUCY GGA 11C8 F4 RS P T I$ SAFE-3Dy 3-D COMPOSITE STRUCTURE 332
STRESS STUCY BAPL 66C0 F+COM RS P XT [$ GAPL3, INELASTIC LARGE DEFLECTION R397

STRESSy MAXIMUM MOMENT CALC Al 7C90 F+FAP RS T I$ 4RESTRAINT PIPE 109
STRIPy RESCLVED RESCMANCE INTEGRAL CALCULATION BW 2000 F4 RS A $ 305
STRUCTURAL DYNAMICS BAPL 66CO0 F4 RS P XT I$ MO266, LINEAR ELASTIC R383

STRUCTURE STRESS STUCY GGA 1108 F4 RS P T IS SAFE-3Dy 3-D COMPOSITE 332
STRUCTURES BAPL 66C0 F4 RS P XT L$ BL4T, DRAFTING TOOL TO PLOT PLANE R373
STRUCTURES KAPL 66C0 F4 RS P X I$ FINEL, FINITE-ELEMENT STUDY 2,3-D R40%4

SUM CF EXPCNENTIALS MIT 7090 F2 RS+ P P$ FRANTIC, LEAST SQUARES FIT 324
SUMMIT, CRYSTALLINE SCATTERING KERNEL CALC GGA 7090 F2 RS T A% 56
SUMORy S-WAVE NEUTRCN X-SECTICN CALCULATION BAPL 6600 F& RS P XT A S ROWY

SUPERTOG, ENDF/B FINE-GP CONSTANTS GENERATICN ORNL 360 F4 RSP T hAS &3
SUPORAN, REACTCR CORE SUPPORT STRESS ANALYSIS ANL 3600 F36 RS P T 1°8 9559
SUPPCRT STRESS ANALYSIS ANL 3600 F36 RS P T I$ SUPORAN, REACTOR CORE 357
SURVEY STLCY BE&W 66C0 F+COM RS P XT D$ FARED, 1-D FAST REACTOR DESIGN & 4217

SWELLING TEMPERATURE STUDY BAPL 6600 F4 RS P XT H$ FIGRO, LSBR FUFL R272
SWELL2y FUEL ELEMENT LIFETIME ANALYSIS ANL 3600 F36 RSBP 17§ 358
SYNTHESI1S KAPL 6600 F4 RS P F$ STINT3, SINGLE-CHANNEL SPACE-TIME R389

SYNTHESIS ANL 3600 F63 RSBP T E$ TRAFICORPORATION, TRANSFER FUNCTION 135
SYNTHESIS CALC NEC 635 F4 RS PL T C$ BISYN, 2-D MULTI-GP DIFFUSION 287

SYNTHESIS PROGRAM CYL Ph 1604 Fé&3 RS T C$ 2DXYLy 3-D MULTI-GP FLUX 192
S4 APPROXIMATICN Al 7090 F2 RS B$ S4 CyYL CELL CODE, 1-D 1-GP 53
S4 APPROXIMATICN CCC 1604 Fé63 RS- P B$ S4 CvyL CELL CODE,y 1-D 1-GP 53
S4 APPROXIMATICN RZ GECMETRY LRL 709 F2 RS C$ FIRNy 2-D FEW-GP 7
S4 CYL CELL CCDE AND TEMPEST CCMBINATICN Al 7090 F2 RS P BS BAM, 108

S4 CYL CELL CCDE, 1-C 1-CP S4 APPRCXIMATION Al 7090 F2 RS B s 53



S4 CYL CELL CCDE, 1-C 1-GP S4 APPRCXIMATION CDC 1604 F63 RS P B S
TABLES 14.5-14,500PSIA 32-472DEGF BAPL 6600 F4 RS XT H$ WATER, STEAM

TABLES 14,5-2538 PSIA ANL 1604 F63 RS P H$ MCB99,HOH, STEAM
TABLES 14,.5-2538 PSIA BAPL 6600 F4 RS P XT HS$ M0OB899,HOH, STEAM
TACASI, ANALYSIS OF RESCNANCE MEASUREMENTS GGA 1108 F4 REP T A S
TAC2Dy STEADY-STATE AND TRANSIENT TEMP CALC GGA 1108 FS RSP TS
TAC3C, TRANSIENT 3-D KEAT TRANSFER PRCGRAM GGA 1108 F5 REP TN S
TAPE GGA 7C44 F+MAP RSBP M$ UNPACK, RETRIEVAL FROM SCISRS X-SECTION
TAPE EDIT REACTION RATES UK=-W 7090 F2 RS N$ WEDy W-DSN OUTPUT
TAPE PREPARATION PW 1604 F63 RS LS CSP1l, SN X-SECTICN LIBRARY
TAPE PREPARATICN PW 1604 F63 RS L$ CSP2A, SN X-SECTION LIBRARY
T0C PW 1604 F63 RS P L$ SNC, CALCULATICON OF SN CCNSTANTS FOR DSN
TCC CR 2CXxY FLUX INPLT PW 1604 F63 RS C$ TDP, 2-D PERTURBATION

TOCy 2=D MULTI-GP SN APPROXINMATICN RZ PW 1604 F63 RS P T C$ FORTRAN
TOPy 2-D PERTURBATICN TCC OR 2CXY FLUX INPUT PwW 1604 F63 RS

TOSNy 2-C MULTIGROUP CISCRETE ORCINATE PROGRAM LER 7090 F#MAP RS P T
TEMCOy 1-D FEW-GP DIFFUSION TEMP CCEF CALC GGA 7244 Fa RS P.¥
TEMCO7, TEMPERATURE COEFFICIENT CALCULATION GGA 1108 F4 RSP TC
TEMP CALC GGA 11C8 F5 RS P T H$ TAC2D, STEADY-STATE AND TRANSIENT

cCs
cCs
cCs
$

TEMP COEF CALC GGA 7044 F4 RS P T C$ TEMCO, 1-D FEW-GP DIFFUSION
TEMP FEECBACK GGA 1108 F4 RS P T F$ GAKIT, 1-C MULTIGP KINETICS WITH
TEMPERATURE CALC CYLINDER ANL 3600 F63 RSBP T HS$ ARGUS, TRANSIENT
TEMPERATURE CODE GGA 7044 F4 RS I$ CORE, CORE CCNFIGURATION FUFL

TEMPERATURE COEFFICIENT CALCULATION GGA 1108 F4 RS P T Cs TEMCOT,
TEMPERATURE DIST STUCY AEB 360 Fé& RS P E$ BLAST, REACTOR KINETICS
TEMPERATURE DISTRIBUTICN PROGRAM KAPL 6600 F#ASC RS P T H$ LION, 3-D
TEMPERATURE FEECBACK BAPL 6600 F4 RS P XT F$ NOWIG, 1-D 2-GP KINETICS
TEMPERATURE HISTORY KE 7094 F2 RSBP T H$ PTHl, BLOWDCWN PRESSURE
TEMPERATURE STUDY BAPL 6600 F4& RS P XT K$ FIGRO, LSBR FUEL SWELLING
TEMPERATURE VCID FRACTICN AL 7090 F2 RS I$ FUGUE, STEADY-STATE
TEMPEST CCMBINATION Al 7380 F2 RS P B$ BAM, S4 CYL CELL CODE AND
TEMPEST2, THERMAL NEUTRON SPECTRUM X-SECTICNS Al 7090 F+FAP RS PL T B §
TEMPEST2, THERMAL NEUTRCN SPECTRUM X-SECTICNS BHSC 360 F4 RS PLTB S
TEMPEST2, THERMAL NEUTRCN SPECTRUM X-SECTICNS CDC 1604 F63 RS PLTB S
THERMAL ANALYSIS BCL 6400 Fe& RS P T G$ NURLOC-1.0y LOSS-OF-COCLANT
THERMAL CESIGN STUDY GGA 7044 F4 RS P [$ GAZELLES, GAS-COOLED CORE
THERMAL NEUTRCN SPECTRUM X-SECTICNS AL 7090 F+FAP RS PL T BS TEMPEST2,
THERMAL NEUTRON SPECTRUM X-SECTICNS BHSC 360 Fa RS PL T BS TEMPEST2,
THERMAL NEUTRCN SPECTRUM X-SECTICNS CDC 1604 F63 RS PL T BS TEMPEST2,
THERMAL SCATTERING CRYSTALLINE MATERIALS LASL 6600 Fé4 RS P T AS TOR,

THERMAL SCATTERING DATA PROC op 360 F4 RS P T AS$ FLANGE2, ENDF/B
THERMAL SCATTERING CATA PROC GGA 11C8 F4& RS T A$ FLANGE2, ENDF/B
THERMAL SCATTERING LAW CALCULATICN CGA 1108 F4 RS P A$ GASKET,

THERMAL SPECTRA GGA 1108 F4 RS PLXT B$ GGC4, MULTI-GP X~-SECTIONS FAST
THERMAL SPECTRA GGA 660C F4 RS L T B$ GGC4, MULTI-GP X-SECTIONS FAST
THERMAL SPECTRUM X~SECTICN CALC ANL 3600 Fé63 RSBP XT B$S THERMOS(ANL),
THERMAL=-HYCRAULIC ANALYSIS NED 635 F& RS P T H$ MANTA, STEADV-STAT:
THERM YCR ANALYSIS BNWL 1108 F& RS P T HS COBRA2, ROD BUNDL
TFE:F:t:VER:Bt:E ANALYSIS AJ-ANL 360 F4 RS P T H$ COBRA2, ROD BUNDLE
THERMCOYNAMIC CYCLE ANALYSIS Al 7094 F2 RS PL T Is CYCLCPS],
THERMODYNANIC PROPERTIES BAPL 6600 Fé4 RS P XT H$ WASP, WATER AND STEAM
THERMCOYNANMICS OF PRESSURIZERS BAPL 6600 Fé& RS P XT H$ TOPS.R;:ANS§E:Y‘
KERMAL SPECTRUM X-SECTION CALC ANL 3600 Fé3 P X

;:fzngzé:tg)' oy GGA 1108 F4 RS P I$ SAFE-SHELL, STRESS ANALYSIS
THIN SHELLS MIT 360 F4 RS P T I$ SABOR4, DISCRETE-ELEMENT ANALYSIS
THREDES LIBRARY UTILITY ROUTINE Al 360 F4 RSB L T Ms CLIP, FORM OR
THREDES, 1-D FEW-GP CIFFUSION CESIGN SYSTEM Al 360 Fé& RSBP T K §
THTE, 3-C TRANSIENT FEAT TRANSFER PRCGRAM GEC 635 F+GMP RSBP T H §
THUNDERHEAD, EXTERNAL+INTERNAL DOSE Al 7094 F+FAP RS PL T G$ CURIE,DOSE,
TIGIRZ, MOCULAR DOCUMENT INFORMATICN SYSTEM KAPL 6600 F R B Yol s
TIME-DEP 2-C MULTI-GP DIFFUSION UMCC 360 F4 RS P T C$ VARI-QUIR,
TIME-DEP 2-D MULTI-GP DIFFUSICN WANL 6600 F4 RS P T C$ VARI-QUIR,
TIME-DEPENCENT DIFFUSICN CALC KAPL 6600 F4 RS P F$ RAUMZEIT, 1-D
TIME-CEPENCENT DIFFUSION GGA 11C8 Fé RS P T F$ GAKIN, 1-D MULTIGROUP
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53
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408
414
206
133
194
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199
161
199
312
225
320
408
225
370
152
233
320
363
R299
R371
155
R272
48
108
50
50
50
328
232
50
50
50
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368
368
263
298
298
184
256
432
4«32
244
R396
R348
184
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271
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346
196
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212
212
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TIME-DEPENCENT HEAT CCNCUCTION PPCO 7044 F+MAP RS P T H$ TOODEE, 2-D 349
TIME-SHARING PROGRAMMING LANGUAGE KAPL 6600 F+ASC RS P$ SIMPLEl, R442
TCADy, PROCESSING OF ANALYZER GAMMA-RAY SPECTRA GGA 1108 F4 RS P T7-0 5 338
TOODEE, 2-D TIME-DEPENDENT HEAT CCNDUCTICN PPCO 7044 F+MAP RS P T H $ 349
TOOL TO PLCT PLANE STRUCTURES BAPL 66C0 F4 RS P XT L$ BL47, DRAFTING R373
TOPICy 1-C FEW-GP SN APPROXIMATICN CYLINDER PPCO 7040 F4 RSP TGS 1&8
TOPICy 1-D FEW-=GP SN APPROXIMATICN CYLINDER PPCO 7090 F2 RSP TC 8-183
TOPS, TRANSIENT THERMCDYNAMICS OF PRESSURIZERS BAPL 6600 F4 RS P XT H $ R348
TCR CUTPUT DATA LASL 66CC F4 RS P T B$ GLEN, GROUP CCNSTANT CALC FROM 361
TOR, THERMAL SCATTERING CRYSTALLINE MATERIALS LASL 6600 F4 RS P°'T A 'S 380
TRAFICORPORATION, TRANSFER FUNCTICN SYNTHESIS ANL 3600 F63 RSBP T E & 135
TRANS-FUGUEL, TRANSIENT FLOW ANC HEAT TRANSFER Al 7094 F2 RSP TGS 268
TRANSFER GGA 1108 F4 RS P T E$ BLOOST6, COMBINED KINETICS 2-D HEAT 303
TRANSFER Al 7094 F2 RS P T G$ TRANS=-FUGUELl, TRANSIENT FLOW AND HEAT 268
TRANSFER Al 7094 F2 RS P T H$ HEATING2, TRANSIENT STEADY-STATE HEAT 198
TRANSFER CCEFFICIENTS LRL 7090 F+FAP RS P T BS SOPHIST1/2/5s MULTI=GP 160
TRANSFER FUNCTICN EVALUATION Ph 1604 F63 RS P E$ CMPXMAT, 188
TRANSFER FUNCTICN SYNTHESIS ANL 36CO0 Fé63 RSBP T E$ TRAFICORPOPATION, 135
TRANSFER GGA 7044 F4 RS T H$ BLOCSTS5, POINT-KINETICS WITH 2-0 HEAT 205
TRANSFER MATRICES ACGC 7090 F2 RS P T B$ AGN-SIGMA, CALC OF MULTI-GP 243
TRANSFER MCLTEN FUEL TUBE BUNDLES LASL 7054 F2 RSBP H$ AXFLU, HEAT 182
TRANSFER PROGRAM GEC 635 F+GMP RSBP T H$ THTE, 3-D TRANSIENT HEAT 346
TRANSFER PROGRAM GGA 1108 F5 RS P T H$ TAC3D, TRANSIENT 3-D HEAT 414
TRANSFER SCLID FUEL TUBE BUNDLES LASL 7094 F2 RSBP H$ AXTHRM, HEAT 183
TRANSFER STUDY SLL 6600 F4 RS P N$ HEATMESH, GEOMETRICAL DATA HEAT 434
TRANSTENT ANALYSIS BAPL 6600 Fé4 RS P XT H$ FLOT1,M0219, PWR FLOW R331
TRANSIENT FLOW AND HEAT TRANSFER Al 7054 F2 RS P T G$ TRANS-FUGUE1, 268
TRANSIENT HEAT CCNDUCTICN PROGRAM BAPL 6600 Fé4 RS P XT H$ HOT2, 2-D R286
TRANSIENT FEAT TRANSFER PROGRAM GEC 635 F+GMP RSBP T H$ THTE, 3-D 346
TRANSIENT SIMULATICN BEAPL 66C0 F4 RS P XT G$ FLASH4, FULLY-IMPLICIT R448
TRANSIENT STEADY-STATE HEAT TRANSFER Al 7094 F2 RS P T H$ HEATING2, 198
TRANSIENT TEMP CALC GGA 1108 F5 RS P T H$ TAC2D, STEADY-STATE AND 408
TRANSIENT TEMPERATURE CALC CYLINCER ANL 3600 Fé63 RSBP T H$ ARGUS, 152
TRANSIENT THERMODYNAMICS OF PRESSURIZERS BAPL 6600 F4 RS P XT H$ TOPS, R348
TRANSIENT 3-D HEAT TRANSFER PROGRAW GGA 1108 F5 RS P T H$ TAC3D, 414
TRANSIENTS ANL 360 F4 RS P T F$ SAS1A, FAST REACTOR POWER AND FLOW 400
TRANSIENTS ANL 66CC F4 RS P T F$ SAS1A, FAST REACTOR POWER AND FLOW 400
TRANSPORT BAPL 660C F4 RS P XT J$ MO756,LETO, 1-D SLAB GAMMA-RAY R343

TRANSPORT CODE R-Z GECM LASL 1108 F4 RS P T C$ TWOTRAN, 2-D MULTI-GP 358
TRANSPORT CODE X-Y GECM ANL 360 F4& RS P T C$ TWOTRAN, 2-D MULTI-GP 358
TRANSPORT WITH SLOWING DCWN BAPL 66CC F4&4 RS XT C$ M0648, 1-D SLAB R342

TRI-MESH CGA 1108 F4 RS P T C$ BUGTRI, 2-D MULTIGP DIFFUSION+BURNUP 430
TRIANGULAR MESH GGA 1108 F+BAL RS P T C$ GAMTRI, 2-D MULTIGP DIFFUSION 401
TRIX1y RESCNANCE INTEGRAL X-SECTION CALC Al 7094 F+MAP RS PLXT A $ 208
TRNSPT COCE XY RZ RTHETA LASL 66C0 F4 RS P T C$ TWOTRAN, 2-D MULTI-GP 358
TRW=MMU 65C0 F4 RS P B$ PARTI, CPTIMAL GROUP OR MESH COLLAPSING 416
TSNy SPATIALLY-DEPENDENT REACTOR KINETICS Al 360 F4 RSP YF & 90
TSNy SPATIALLY-DEPENDENT REACTOR KINETICS Al 7094 Fé& RS P 'F:B 82308
TUBE BUNDLES LASL 7094 F2 RSBP H$ AXFLU, HEAT TRANSFER MCLTEN FUEL 182
TUBE BUNDLES LASL 7094 F2 RSEP H$ AXTHRM, HEAT TRANSFER SOLID FUEL 183
TUBEy U-TUEE HEAT EXCHANCER STRESS ANALYSIS KAPL 6600 F& RS P I $ R378
TUZy UNRESCLVED REGICN RESONANCE INTEGRAL CALC GGA 7090 F+FAP RSB T &8 42
TWIGGLE, 2-D 2-GP SPACE-TIME CIFFUSION ANL 360 F& RS P F $ R338
ThIGLy 2-C 2-GP SPACE-TIME DIFFUSICN FEECBACK BAPL 6600 F& RS P XT F $ R338
TWOTRAN, 2-D MULTI-GP TRANSPORT CODE R-Z GEOM LASL 1108 F& RSP "TE S 35N
ThWOTRANy 2-D MULTI-GP TRANSPORT CODE X-Y GECOM ANL 360 Fa& RSP T C 5358
TWOTRAN, 2-D MULTI-GP TRNSPT CODE XY RZ RTHETA LASL 6600 F4& RSP T CeSTHR
TYCHE3, MCNTE CARLC SLOWING-DCWN DENSITY CALC Al T094 FoFAP RS.PLIT B: S .19
U-TUBE HEAT EXCHANGER STRESS ANALYSIS KAPL 6600 F4 RS P Is TuBE, R378
UGA 360 F4 RS P C$ WATER-HAMMER, LIQUID BLOWDOWN ANALYSIS LOFT 278
UHTRE X LASL 709C F2 RS P I$ WIREX, COMPUTER-PROCUCED WIRING LISTS 315
UILL 360 F4 RE P A$ CODILLI, LEAST SQUARES ANALYSIS RESCNANCE DATA 347
UK=R 7090 F+FAP RSBPL T C$ CRAM, 1-C AND 2-D MULTI-GP DIFFUSION PROGRAM 103

UK=-W 7090 F2 RS N$ WED, W-CSN CUTPUT TAPE EDIT REACTICN RATES 133
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UK=W 7090 F2 RS P T C$ W-DSNy 1-D MULTI-GP SN APPROX SLAB CYL SPHERE 132
ULCER, 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE Al 7090 F#FAP RS L T C 8 118
UM 709C MAD RSB 0$ BURPl, CETECTOR EFFICIENCY POINT SOURCE 164
UM 7090 MAD RSB 0s$ BURP2, DETECTOR EFFICIENCY DISK SOURCE 165
UM 709C MAD RSB 0$ BURP3, CETECTOR EFFICIENCY POINT SOURCE 166
UM 709C MAD RSB 0$ BURP4, GAMMA-RAY PHOTOFRACTION SOLID CRYSTAL 169
UM 7090 MAD RSB C$ BURPS5, GANMMA-RAY PHOTOFRACTION WELL CRYSTAL 170
UMCC 36C F4 RS P T C$ VARI-QUIR, TIME=DEP 2-D MULTI-GP DIFFUSION 212
UNC 1604 Fé63 RS PL T C$ DTF, 1-D MULTIGROUP DISCRETE ORDINATE CALC 144
UNC-LASL 1604 Fé63 RS C$ 2CF, 2-D MULTI-GP DISCRETE ORDINATE CCDE 173

UNFOLDING OF COMPLEX GAMMA-RAY SPECTRA KSUN 360 F4 RS P 0$ CORGAM, 390
UNPACK,s RETRIEVAL FRCM SCISRS X-SECTION TAPE GGA 7044 F+MAP RSHP M s 206
UNRESOLVEC RECICN AVERAGE X-SEC CALC BNL 6600 F4 RS P A$ AVERAGE, 376
UNRESOLVED REGICN AVERAGE X-SEC CALC BNL 7094 F4 RS P A$ AVERAGE, 376
UNRESCLVED REGION RESCNANCE INTEGRAL CALC GGA 7090 F+FAP RSB T As TuZ, 42
UNRESOLVED RESCNANCE INTEGRALS X-SECS BAPL 6600 F4 RS P XT A$ PUN1l, R359

UNRESOLVED RESCNANCE X=-SECTICN CALC GGA 1108 F4 RS P AS$ GANDY, 341
URANIUM FUEL CYCLE CCST ANALYSIS Al 7090 F2 RS P D$ AIMFIRE, 55
UTILITY MCCULES, 2-D + 3-D PLOTTING KAPL 6600 F#ASC RS P T P$ DATATRAN R4O7
UTILITY PRCGRAM Al 7094 F+FAP RS L T M$ MCMUS, X-SECTION LIBRARY 159
UTILITY ROUTINE ANL 3600 Feé3 RSBP T M$ XLIBIT, X-SECTICN LIBRARY 181
UTILITY RCUTINE Al 360 F4 RSB L T M$ CLIP, FORM OR THREDES LIBRARY 271
VARI-CUIR, TIME-DEP 2-D MULTI-GP DIFFLSION UMCC 360 F& RS P “T-C'S ‘212
VARI-CUIR, TIME-CEP 2-D MULTI-GP DIFFUSION WANL 6600 F4 RS PV EIS =008
VARI-QUIR3, 2-D MULTI-GP DIFFUSICN XY RZ RTH WANL 7094 F4 RS P XTC $ 2664
VESSEL STRESS AND FATIGUE KAPL 6600 F& RS I$ SORSDB, PRESSURE R391

VIBRATINCG SYSTEMS KAPL 6600 F4 RS P T I$ GEM, EIGENVALUE PROBLEM FOR R344
VIEW FACTCR SHIELDING COCE CAVITY CECM GGA 1108 F4 RS P T J$ MUSCAT, 259

VISCCELASTIC ANALYSIS CCNCRETE GGA 11C8 F& RS P I$ SAFE-CREEP, 300
VOID FRACTICN Al 7090 F2 RS I$ FUGUE, STEADY-STATE TEMPERATURE 48
VOID X-SECTICN CALCULATICN CEC 625 F&4 RS P B$ AVOID, ANNULAR 276
W=DSN OUTPUT TAPE EDIT REACTICN RATES UK=-W 7090 F2 RS N$ WED, 133
W=0SN, 1-C MULTI-GP SN APPROX SLAB CYL SPHERE UK=-W 7090 F2 RS P 7TC 5 12
WAMPUM, FUEL CYCLE CCSTS PERFORMANCE STUDY GGA 7044 F& RS P D s 224
WANL 6600 F4 RS P T C$ VARI-QUIR, TIME-DEP 2-D MULTI-GP DIFFUSION 212
WANL 7094 F2 RS P A$ EXT, X-SECTICNS FROM B-W RESONANCE PARAMETERS 238
WANL 7094 F2 RSB T N$ CPS, SC4020 PLOTS FRQM SCISRS X-SECTION TAPES 239
WANL 7094 F4& RS E$ R102, SPACE-INDEPENDENT INVERSE KINETICS CALC 168
WANL 7094 F4& RE P E$ R101, SPACE-INDEPENDENT KINETICS KEX OPTICNS 255
WANL 7094 F4 RS P XT C$ VARI-QUIR3, 2-D MULTI-GP DIFFUSION XY RZ RTH 264
WAPD 36C F4 RS PLXT E$ LECPARD, SPECTRA CALCULATICN wITH CEPLETICN 279
WAPD 7094 F+MAP RS PLXT B$ LASER, SPECTRUM CALC WITH BURNUP CYL LATTICE 249
WASP, WATER ANC STEAM THERMODYNAMIC PROPERTIES BAPL 6600 F4 RS P XT H $ R396
WATER ANC STEAM THERMCODYNAMIC PRCPERTIES BAPL 6600 F4 RS P XT H$ WASP, R1396
WATER-HAMMER, LIQUID BLCWDOWN ANALYSIS LOFT UG A 360 F4 RS P G s 278
WATER-LOGGED FUEL ELEMENT ANALYSIS BAPL 6600 F4& RS P XT HS$ GLUBLl, R&24

WATER, STEAM TABLES 14.5-14,500PSIA 32-472DEGF BAPL 6600 F& RS XT H 8§ R267
WAVE FUNCTICN RADIAL INTEGRALS ORNL 1604 Fé3 RS P A$ RAMES, PARTICLE 335
WEAK EXPLCSICN, COUPLED NEUTRON-HYCRCCYNAMICS APCA 7094 F2 RS P F 8§ 145

WECy W=DSN OLTPUT TAPE ECIT REACTICN RATES UK-W 7090 F2 RS N3 199
WEIGHT OPTIMIZATION COSE CALC Al 7094 F2 RS P J$ SHOE, SHIELD 197
WEIGHT OPTIMIZATION STUDY Ph 1604 Fé3 RS I$ WOPEXPRT, REACTOR 190
WELL CRYSTAL UM 7090 MAC RSB 0$ BURPS, GAMMA-RAY PHCTOFRACTION 170
WELWING, MATERIAL BUCKLING CYL FUEL ELEMENTS AEB 360 F& - 1 4 B $ 362
WHAM, LIQULID-FILLED PIPING SYSTEM ANALYSIS KE 3600 F36 RSBP G $ 278
WHIRLAWAY, 3-C 2-GROUP CIFFUSICN XYZ GECMETRY CDC 1604 Fé3 S T E1 Y 32
WHIRLAWAY, 3-C 2-GROUP CIFFUSICN XYZ GECMETRY ORNL 7090 F2 RSP, ¥C' S 32
WIGL2, 1-C 2-GP SPACE-TIME DIFFLSICN 2-GECV BAPL 6600 Fé& RS P XT F § R274
WIGL2, 1-C 2-GP SPACE-TIME DIFFUSICN 3-GEOM GGA 1108 F& RSP TF § R274
WIREX, COMPLTER-PROCUCED WIRING LISTS UKTREX LASL 7090 F2 RS P 1§ 315

WIRING LISTS UHTREX LASL 7090 F2 RS P 1$ WIREX, CCMPUTER-PROCUCED 315
WLIB,FLAT, RESCNANCE ABSORPTICN, CELL ANL 3600 F36 RSBP XT BS RABBLE, 281
WNES €6CC BCD R L T 2$ ETOGL DATA LIBRARIES, MUFT4 OR 5 + GAMl + GAM2 447
WNES 6600 Fé4 RS P T BS ETCM1, ENDF/B FORMAT TO MUFT FORMAT X-SECTIONS 436
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WNES 66CC F4 RS PL T B$ ETOGl, ENDF/B TO MUFT, GAM, ANISN X-SEC FCRMAT
WOODS-SAXCN PCTENTIAL SHAPE CALCULATICN ORAL 7090 F2 RS A$ LYNNE,
WOPEXPRT, REACTOR WEIGHT OPTIMIZATICN STUDY PW 1604 F63 RS I s
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BNw 1108 F& RS P T B$ FCC4, FUNDAMENTAL MODE FAST REACTOR
GGA 1108 F4 RS P XT B$ GAF,GAR, SPECTRA AND GROUP-AVERAGED
ORNL 360 F& RS P D$ ISOSEARCH, ISOTOPE PRODUCTION FLUX,
ORNL 1604 Fé63 RS P D$ ISOSEARCH, ISOTOPE PRODUCTICN FLUX,
UATION ORNL 1604 Fé3 RS P T A$ JUPITOR1, COUPLED-CHANNEL
UATION AI 360 F+BAL RS L T M$ SCORE2, SCISRS ENDF/B GRAPHIC
AT WNES 66C0 F4 RS PL T B$ ETOG1l, ENDF/B TO MUFT, GAM, ANISN
BAPL 6600 F4 RS P XT A$ PUNl, UNRESOLVED RESCNANCE INTEGRALS

X-SECS BAPL 6600 F4 RS XT B$ MOBOT7, 2-D DIFFUSION ABSORPTION REMOVAL

X-SECT
X-SECT

I0ON
10N

X-SECTICN
X-SECTICN
X-SECTICN
X-SECTIOMN
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AVERAGING CGA 7044 F4 RS P LS GAVER, ENERGY INTERVAL
CALC Al 7090 fF2 RS PL T A$ ARES2, RESONANCE INTEGRAL
CALC Al 7094 F+MAP RS PLXT A$ TRIX1, RESONANCE INTEGRAL
CALC ANL 3600 F63  RSBP A$ NEARREX, COMPOUND NUCLEUS
CALC CDC 1604 F63 RS PL T A$ ARES2, RESONANCE INTEGRAL
CALC NED 2000 F2 RS P A$ DOPIE, RESOLVED RESONANCE
cALC Al 7090 F2 RS PL T B$ FORM, FAST NEUTRCN SPECTRUM
CALC ANL 3600 F63 RS LXT B$ GAMLl, FAST NEUTRCN SPECTRUM
CALC COC 1604 F63 RS PL T B$ FORM, FAST NEUTRCN SPECTRUM
CALC CCC 1604 F63 RS PLXT BS GAM1, FAST NEUTRCN SPECTRUM
CALC GGA 1108 F4 RS P A$ GANDY, UNRESOLVED RESONANCE
CALC GGA 709C F2 RS PLXT B$ GAM1, FAST NEUTRON SPECTRUM
CALC NED 2000 F2 RS P A$ RAPTURE, RESONANCE INTEGRAL
CALC ANL 3600 F63  RSBP XT BS THERMOS(ANL), THERMAL SPECTRUM
CALC ELASTIC SCAT RESCAANCES Al 360 F4 RS PLXT B$ AILMOE,
CALC ELASTIC SCAT RESCNANCES Al 7394 F+FAP RS PL T B$ AILMOE,
CALC FROM DSN CUTPUT PW 1604 LAGL RS P N$ DTX, EFFECTIVE
CALC MCDERATOR GGA 1108 F4 RS P A$ GAKER, INELASTIC SCAT
CALCULATICN GEC 625 F4 RS P B$ AVOID, ANNULAR VOID
CALCULATICA BAPL 6600 F4 RS P XT A$ SUMOR, S-WAVE NEUTRON
CALCULATICN  ANL 3600 F36 RS P T B$ MC%*%2, ENDF MULTIGROUP
CALCULATICN GGA 11C8 F5 RS P A$ FLANGEl, SCATTERING LAW
CALCULATION GEV 7094 F+FAP RS P T B$ EPITHERMOS, SPECTRUM AND
EVALUATION  CRNL 709C F4 RSBP A$ MUFFLE, FISSILE NUCLIDE
GENERATION BAW 1108 F4 RS P XT B$ 10X, 1-D DIFFUSION FAST
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LIBRARY TAPE PREPARATICN PW 1604 F63 RS L$ CSP1, SN
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LIBRARY UTILITY PROGRAW Al 7094 F+FAP RS L T M$ MCMUS,
LIBRARY UTILITY ROUTINE ANL 3600 F63 RSBP T M$ XLIBIT,
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Al 7090 F+FAP RS PL T B$ TEMPEST2, THERMAL NEUTRCN SPECTRUM
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BFSC 360 F4 RS PL T B$ TEMPEST2, THERMAL NEUTRCN SPECTRUM
CDC 1604 F63 RS PL T B$ TEMPEST2, THERMAL NEUTRCN SPECTRUM
FAST THERMAL SPECTRA GGA 1108 F4 RS PLXT BS$ GGC4, MULTI-GP
FAST THERMAL SPECTRA GGA 6600 F4 RS L T B$ GGC4, MULTI-GP
FOR GAMMA-RAYS GEC 7094 F4 RS P B$ GAMMA-P, PRODUCTION
FROM B-W RESCMNANCE DATA GGA 7044 F4 RS P A$ FASDOP,
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X-Y GEOM ANL 360 F4 RS P T C$ TWOTRAN,
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XLIBIT,
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X=SECTICN LIBRARY UTILITY ROUTINE

C$ 2CXxy,

DISCRETE ORDINATE MULTIGRCUP CONSTANTS CRNL

T B$ REAX, RESOLVED RESCNANCE EPITHERMAL
7CS4 F+FAP RS PL T B$ GRAVE, GROUP-AVERAGING

ENDF/B FORMAT TO MUFT FCRMAT
2=-D MULTI-GP TRANSPORT CODE
F$ CEXE,INCEXE, 1-GP 3-D XYZ

ANL 3600 F63 RSBP
360 F4

2-D MULTI-GP DIFFUSION

XY RZ GECMETRY GGA 7044 F+#MAP RSBP T C$ GAMBLE4, 2-D MULTI-GP DIFFUSION
XY RZ RTH WANL 7064 F4 RS P XT C$ VARI-QUIR3, 2-D MULTI-GP DIFFUSION
XY RZ RTHETA GEOMETRY BAW 1108 F4 RS P C$ PERT4, 2-D PERTURBATION
XY RZ RTHETA LASL 6600 F4 RS P T C$ TWOTRAN, 2-D MULTI-GP TRNSPT CODE
XYy RZ GGA 11C8 F4 RS P T D$ BUG2, 2-C MULTIGROUP DIFFUSION & BURNUP
XYZ GEOMETRY CDC 1604 F63 RS P T C$ WHIRLAWAY, 3-D 2-GROUP DIFFUSION
XYZ GEOMETRY CRNL 70S0 F2 RS P T C$ WHIRLAWAY, 3-D 2-GROUP DIFFUSION
XYZ XENON CSCILLATICN CE 360 F4 RS P XT F$ CEXE,INCEXE, 1-GP 3-D
YIELD FRCM REACTION CR CECAY ORNL 1604 F63 RS P D$ ISOTOPES, MAXIMUM
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1-C AGE-CIFFUSICN SLAB CYLINDER SPHERE AEB 360 Fé RS L T C$ FIRES,
1-0 AND 2-C MULTI-GP DIFFUSICN PROGRAM  AAEC 360 F4BAL RS P T C$ CRAM,
1-C AND 2-C MULTI-GP DIFFUSICN PROGRAM UK=R 7090 F+FAP RSBPL T C$ CRAM,
1-D BURNUP POWER DISTRIBUTION SEARCH GGA 1108 F4 RS P T C$ GASPT,
1-C DIFFUSION FAST X-SECTION GENERATION  BNW 1178 Fé RS P XT B$ 10X,
1-D FAST REACTOR DESIGN & SURVEY STUDY BEW 6600 F+COM RS P XT D$ FARED,
1-D FEW-GP DIFFUSION CEPLETICN GCA 7044 F4 RS P T DS RELOAD-FEVER,
1-C FEW-GP DIFFUSICN DEFLETICN PROGRAM GGA 7090 F2 RSB T D$ FEVER,
1-D FEW-GP DIFFUSION DESIGN SYSTEM Al 360 Fé4 RSBP T K$ THREDES,
1-C FEW-GP DIFFUSION POWER DIST SEARCK GGA 7044 Fé& RS P T C$ GASP2,
1-D FEW-GP DIFFUSION SLAE CYLINDER SPHERE Al 7090 F2 RS P T C$ FOG,
1-D FEW-GP DIFFUSICN SLAB CYLINDER SPHERE BC 625 F4 RS T C$ FOG,
1-D FEW-GP DIFFUSION SLAB CYLINDER SPHERE CDC 1604 F63 RS P T C$ FOG,
1-D FEW-GP DIFFUSION TEMP COEF CALC GGA 7044 Fé4 RS P T C$ TEMCO,
1-C FEW-GP SN APPROXIMATION CYLINDER PPCO 7040 F4 RS P T C$ TOPIC,
1-D FEW-GP SN APPROXIMATION CYLINDER PPCO 7Q90 F2 RS P T C$ TOPIC,
1-D FEW-GP SN DOUBLE SN APPROX SLAB GECM PPCO 7090 F2 RS P C$ MIST,
1-C MULTI-GP DIFFUSICN + LIB Al 360 F4 RSBPLXT C$ CAESAR4,LIBLST,
1-0 MULTI-GP DIFFUSICN SLAB CYL SPHERE BNW 1107 Fé RS P T C$ HFN,
1-C MULTI-GP DIFFUSICN SLAR CYL SPHERE Al  7C90 F4FAP RS L T C$ FAIM,
1-C MULTI-GP DIFFUSICN SLAR CYL SPHERE Al 7090 F+FAP RS PL T C$ AIM&,
1-C MULTI-GP DIFFUSICN SLAB CYL SPHERE CDC 1604 F63 RS PL T C$ AIM6,
1-C MULTI-GP DIFFUSICN SLAB CYL SPHERE CDC 1604 F63 RS PLXT C$ FAIM,
1-C MULTI-GP DIFFUSICN SLAB CYL SPHERE AI 7090 F+FAP RS L T C$ ULCER,
1-C MULTI-GP DIFFUSICN SLAB CYL SPHERE ANL 3600 F36 RS P XT C$ MACHI,
1-D MULTI-GP DIFFUSICN SLAB CYL SPHERE PURD 6500 F4 RS PLXT C$ MACHI,
1-C MULTI-GP DIFFUSICN SLAB CYL SPHERE BHSC 360 F4 RS P T C$ FAIMDS,
1-C MULTI-GP DISCRETE ORCINATE CALC Al 7090 F2 RS PLXT C$ DTF2,
1-C MULTI-GP CISCRETE ORCINATE CALC Al 360 Fé4 RSBPLXT C$ ANISN,
1-0 MULTI-GP DISCRETE ORCINATE CALC ANL 3690 F36 RS P T C$ SNARG-1D,
1-C MULTI-GP DISCRETE ORCINATE PROGRAM  ANL 360 F4 RS P T C$ CTF4,
1-C MULTI-GP DISCRETE ORCINATE PROGRAM  BC 625 F4 RS P T C$ DTF4,
1-C MULTI-GP DISCRETE CRCINATE PROGRAM  LASL 6600 F4 RS P T C$ CTF4,
1-C MULTI-GP DISCRETE CRCINATE PROGRAM  LASL 7030 Fé RS P T C$ DTF4,
1-C MULTI-GP CISCRETE ORCINATE PROGRAM  LER 7094 Fé4 RS P T C$ CTFé4,
1-0 MULTI-GP COUBLE SN APPROX BNk 7090 FLOCO RSBP T C$ GE-HAPC-S13,
1-D MULTI-GP DTF4 WITH CEPLETION LASL 7030 Fé4 RS P T D$ DTF=BURN,
1-C MULTI-GP SN APPRCX SLAB CYL SPHERE PW 1604 LAGL RS P C$ MGDSN,
1-C MULTI-GP SN APPRCX SLAB CYL SPHERE UK-W 7090 F2 RS P T C$ W-DSN,
1-D MULTIGP KINETICS WITh TEMP FEECBACK GGA 1108 F4 RS P T F$ GAKIT,
1-D MULTIGROUP DIFFUSION AND DEPLETICN GGA 1108 Fé4 RS P : o: revsaz.
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1-C MULTIGROUP DIFFUSION DEPLETICN COC 1604 Fé&3 RS 7 DS STIICEY
1-D MULTIGROUP DIFFUSICN SLAB, SPH, CYL GGA 1108 F4 RS P T CH 'GALEZy
1-D MULTIGROUP DISCRETE CRDINATE CALC UNC 1604 F63 RS PL T C$ DTF,
1-0 MULTIGROUP TIME-CEPENDENT DIFFLSICN GGA 1108 F4 RS P T F$ GAKIN,
1-0 CNE-GP SPACE-TIME CIFFUSION FEEDBACK BNL 6600 F4 RS P T F$ NOAH,
1-C PERTUREATION FOR AIM ANC FCG CCDES Al 7090 F2 RS C$ PERT,
1-C PERTURBATICN FOR AIM ANC FOG COCES BHSC 360 F4 RS P C$ PERT,
1-D PERTUREATICN FOR AIM AND FOG COCES COC 1604 F63 RS C$ PERT,
1-0 SLAB CAMMA-RAY TRANSPORT BAPL 6600 F4 RS P XT J$ MO756,LETO,
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1-D TIME-CEPENDENT DIFFUSION CALC KAPL 6600 F4 RS P F$ RAUMZEIT,
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1-GP S4 APPROXIMATICA
1-GP S& APPRCXIMATICN

1-GP 3-D XYZ XENON OSCILLATICN CE 360 F4 RS P XT F$ CEXEysINCEXE,
1-REGION KINETICS SNAP GEOMETRY Al 7090 F2 RS E$ SNAPKINS/5A,
1DX BNWL 11C8 F4 RS P T B$ ETOX, MULTIGROUP CONSTANTS FROM ENDF/B FOR
1DXy 1-D DIFFUSION FAST X-SECTICN GENERATICN BNW 1108 F4 RS P XT B §
1ST FLIGHT COLLISICN PROBABILITIES MC ORNL 360 F+BAL RS P T BS$ RAFFLE,
1ST FLIGHT COLLISICN PROBABILITIES MC ORNL 7090 F+FAP RS P T B$ RAFFLE,
10 MEV BC 625 F4 RS P XT BS GAMTEC2, MULTI-GP CONSTANT CALC O TO
10 MEV ENW 11C7 F4 RS PL T B$ GAMTEC2, MULTI-GP CCNSTANT CALC O TO
10 MEV BNW 7090 F+FAP RS PL T B$ GAMTEC2, MULTI-GP CONSTANT CALC O TO
1107 F4 RS P T C$ HFN,y, 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE BNW
11C7 F4 RS PL T B$ GAMTEC2, MULTI-GP CONSTANT CALC O TO 10 MEV BNW
1108 BIN R L T 2% ZPR-II1 ASSEMBLY 48 GAFGAR ENDF/B DATA TAPES GGA
1108 F+BAL RS P T C$ GAMBLES, 2-D MULTI-GP DIFFUSION XY RZ GEOMETRY GGA
1168 F+BAL RS P T C$ GAMTRI, 2-0 MULTIGP DIFFUSICN TRIANGULAR MESH GGA
1108 Fé& S T D$ GAFFE, EQUILIBRIUM FUEL CYCLE CALCULATICN GGA
1108 Fé& RS B$ FEXSCAT, ELASTIC SCAT X-SECTIONS HEX LATTICE GGA
1108 Fe& RS T A$ FLANGE2, ENDF/B THERMAL SCATTERING CATA PROC GGA
1108 F& RS T G$ GACOSE+DOSET, HTGR ACCIDENT ANALYSIS DOSE CALC GGA
1108 F4 RS P A$ GAKER, INELASTIC SCAT X-SECTION CALC MODERATOR GGA
1108 F4 RS P A$ GANDY, UNRESOLVED RESONANCE X-SECTION CALC GGA
1108 F4 RS P A$ GASKET, THERMAL SCATTERING LAW CALCULATICN GGA
11C8 F& RS P A$ PSEUDO, STATISTICAL RESONANCE PARAMETER CALC GGA
11C8 F4 RS P C$ PERT4, 2-D PERTURBATION XY RZ RTHETA GECMETRY BNW
1108 F4 RS P D$ FREVAP6y, HTGR METALLIC FISSION PRODUCT RELEASE GGA
1108 F4 RSP E$ GAPOTKIN, SPACE-INDEPENDENT REACTOR KINETICS GGA
1108 F4 RS P E$ GASA, STABILITY ANALYSIS REACTOR KINETICS EQNS GGA
1108 F4 RS P I$ SAFE-CREEP, VISCOELASTIC ANALYSIS CCNCRETE GGA
1108 F4 RS P I$ SAFE-PLANE, PLANE STRESS ANALYSIS, 2-D BODIES GGA
1108 F4 RS P I$ SAFE-SHELL, STRESS ANALYSIS THIN SHELLS GGA
1108 F4 RS P I$ SAFE-2Dy PLANE + AXISYMMETRIC STRESS ANALYSIS GGA
1108 F4 RSP L$ GRCWRKy GRID GENERATION FOR SAFE PROGRAMS GGA
1108 F4 RS P T A$ TACASI, ANALYSIS OF RESONANCE MEASUREMENTS GGA
1108 F& RS P T B$ ETCX, MULTIGRCUP CCNSTANTS FROM ENDF/B FOR 1DX BNWL
11C8 F4& RS P T B$ FCC4y FUNCAMENTAL MODE FAST REACTOR X-SEC CALC BNW
1108 F4 RS P T C$ GASP7, 1-D BURNUP POWER DISTRIBUTION SEARCH GGA
1108 F4 RS P T C$ GATT, 3-D FEW-GP DIFFUSICN CALC HEX-Z MESH GGA
11C8 F4 RS P T C$ GAZE2, 1-C MULTIGROUP DIFFUSION SLAB, SPH, CYL GGA
1108 F4 RS P T C$ TEMCO7, TEMPERATURE COEFFICIENT CALCULATION GGA
1108 F4 RS P T C$ TWCTRAN, 2-D MULTI-GP TRANSPORT CODE R-Z GEOM LASL
11C8 F4 RS P T D$ BUCTRI, 2-D MULTIGP DIFFUSION+BURNUP TRI-MESH GGA
11C8 Fé4 RS P T D$ BUG2, 2-D MULTIGRCUP DIFFUSICN & BURNUP XY, RZ GGA
11Ce F4 RS P T C$ FEVERT, 1-D MULTIGROUP DIFFUSION AND DEPLETICN GGA

Al 7090 F2 RS

B$ S4 CyL CELL CODE,y 1-D
CDC 1604 Fé3 RS P B$ S4 CYL CELL CODE, 1-D

58
430
144
310
405
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30

30

R343
R342
R352

52

52

53

53
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R274
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52

52

53

53
415
122
388
374
392
392
185
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241
185
356
222
401
302
291
368
261
289
341
263
292
304
301
317
290
300
252
253
379
296
410
388
306
319
380
430
320
358
439
438
318
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GAUGEy 2-D FEW-GP HEX GECM DIFFUSION DEPLETION GGA
PWCOST, REACTOR FUEL CYCLE CCST CALCULATICN GGA
2CB, 2-D MULTIGROUP DIFFUSICN AND CEPLETICN BNW
BLCOST6y CCMBINED KINETICS 2-D HEAT TRANSFER GGA
GAKINy 1-D MULTIGROUP TIME-DEPENDENT DIFFUSION GGA
GAKIT, 1-D MULTIGP KINETICS WITH TEMP FEECRACK GGA
WIGL2y 1-D 2-GP SPACE-TIME DIFFUSICN 3-GECM GGA
COERA2, RCC BUNDLE THERMALHYCRAULIC ANALYSIS BNWL
DYNAM, DYNAMIC ANALYSIS BOILING FLOW STEAM GGA
SAFE-3Dy 3-D CCMPCSITE STRUCTURE STRESS STUDY GGA
MUSCAT, VIEW FACTOR SHIELDING CODE CAVITY GEOM GGA
GANDy GAFGAR X-SECTICN LIBRARY PREPARATION GGA
TOADy PROCESSING CF ANALYZER GAMMA-RAY SPECTRA GGA
COHBE, COHERENT I[NELASTIC SCATTERING LAW CALC GGA
GAF¢GARy SPECTRA AND GRNUP-AVERAGED X-SEC CALC GGA
1DXy 1-D DIFFUSICN FAST X-SECTION GENERATION BNW
GCC4y MULTI-GP X-SECTIONS FAST THERMAL SPECTRA GGA
FLANGEl, SCATTERING LAW X-SECTION CALCULATION GGA
FLAC, STEACY-STATE FLOW, PRESSURE CISTRIBUTION GGA
TAC2D, STEADY-STATE AND TRANSIENT TEMP CALC GGA
TAC3Dy TRAANSIENT 2-D HEAT TRANSFER PROGRAM GGA
ISCGEN, RADICNUCLIDE GENERATION AND DECAY BNW
472DECF BAPL 66C0 F4 RS XT H$ WATER, STEAM TABLES
ANL 1604 F63 RS P H$ M0B99,HOH, STEAM TABLES
BAPL 6600 F& RS P XT H$ MOB99,HOH, STEAM TABLES
LAG, ASSEMBLER FOR FLOCO2 INSTRUCTION SET PW
FMC=Ny FMC-G, MC NEUTRON, GAMMA-RAY HISTORIES Pw
PERT, 1=-D PERTURBATICN FOR AIM AND FOG CODES coc
TOP, 2-D PERTURBATION TDC OR 2CXY FLUX INPUT P
20F, 2-0 MULTI-GP DISCRETE ORDINATE CODE UNC-LASL
WOPEXPRT, REACTCR WEIGHT OPTIMIZATICN STUDY PwW
CSPly, SN X=SECTICN LIBRARY TAPE PREPARATICN PW
CSP2A, SN X-SECTICN LIBRARY TAPE PREPARATION PW
20XYLy 3-0 MULTI-GP FLUX SYNTHESIS PROGRAM CYL PwW
SIZZLE, 1-C MULTIGROUP DIFFUSION DEPLETICN coc
HAFEVER, HAUSER-FESHEACH INELASTIC SCATTERING CDC
PEGGY, ELASTIC SCATTERING PHASE-SHIFT ANALYSIS ORNL
RAMES, PARTICLE WAVE FUNCTICN RADIAL INTEGRALS ORNL
SAILy 1-D 1-GP SN APPROXIMATICN SLAB GECOMETRY CDC
S4 CYL CELL CCDE, 1-C 1-GP S4& APPROXIMATICN coc
ISCCRUNCH, REACTICN DECAY CHAIN ANALYSIS ORNL
ISCSEARCH, ISCTOPE PROCUCTION FLUX, X-SEC CALC ORNL
ISCTOPES, MAXIMUM YIELD FROM REACTICN OR DECAY ORNL
POWERCO, NUCLEAR STATION ELECTRICITY COSTS ORNL
AIREK3, SPACE-INDEPENDENT KINETICS W/FEEDBACK CODC
CMPXMAT, TRANSFER FUNCTICN EVALUATION PW
AX-TNT, CCUPLED NEUTRONICS-HYDRNDYNAMICS SPH PW
CLOUD, GAMMA-RAY DCSE RATE FROM A CLOUD coc
MC8S9,HOH, STEAM TABLES 14.5-2538 PSIA ANL
GRACEl, GAMMA-RAY ATTENUATION SLAB GECMETRY coc
GRACE2, GAMMA-RAY ATTENUATION CYL SPHERE GEOM CDC
SNC, CALCULATICN OF SN CONSTANTS FOR DSN TDC PW
JUPITOR1, COUPLED-CHANNEL X-SEC EVALUATICN ORNL
EQUIPOISE3A, 2-0 2-GP DIFFUSION CYLINDER SLAB CODC
FOG, 1-D FEW-GP DIFFUSICN SLAB CYLINDER SPHERE CDC
FORTRAN TCC, 2-C MULTI-GP SN APPROXIMATICN RZ PW
WHIRLAWAY, 3-0 2-GROUP DIFFUSION XYZ GECMETRY CDC
20GRAND, 2-D FEW-GROUP DIFFUSION SLAB CYLINDER CDC
PIP, CENTRIFUGAL FUMP IMPELLER CESIGN STUDY P
ARES2, RESCNANCE INTEGRAL X-SECTION CALC coc
FORM, FAST NEUTRCN SPECTRUM X-SECTION CALC coc
TEMPEST2, THERMAL NEUTRON SPECTRUM X-SECTIONS coc
AIM6, 1-C MULTI-GP DIFFUSION SLAB CYL SPHERE 532

Ccs
Cs

DTF, 1-D MULTIGROUP DISCRETE ORDINATE CALC

901

339
441
325
303
310
370
R274
432
440
332
259
345
333
385
316
374
298
247
395
408
414
367
R267
R294
R294
186
195
10
199
173
190
194
193
192
58
14
334
335
52
53
180
322
179
340
121
188
191
47
R294
45
46
189
308
87
28
161
32
40
187
89
s1
50
29
146
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F63 RS PLXT B$ GAMl, FAST NEUTRCN SPECTRUM X-SECTION CALC cocC

F63 RS PLXT C$ FAIM, 1-D MULTI-GP DIFFUSION SLAB CYL SPHERE coc

LAG1 RS P C$ MGCSN, 1-D MULTI-GP SN APPROX SLAB CYL SPHERE PW

LAGL. RSP N$ OTX, EFFECTIVE X-SECTION CALC FROM DSN OUTPUT PW

R 3-D FEAT CONDUCTICN LUMPEC MASS LASL 7030 F4 RS T H$ RATH,
R 3-D HEAT CONDUCTICN LUMPED MASS LASL 7094 FAP RS P T H$ RATH,
+ 3-0 PLOTTING KAPL 6600 F+ASC RS P T P$ DATATRAN UTILITY MODULES,
BODIES GCGA 1108 F4 RS P I$ SAFE-PLANE, PLANE STRESS ANALYSIS,
CESIGN PRCGRAMS LASL 7090 F2 RS P T L$ DPC, DATA PREPARATION FOR
CIFFUSION ABSORPTION REMOVAL X-SECS BAPL 6600 F4 RS XT B$ M0BO7,
EXCURSICN CALCULATICN R-Z GECMETRY APDA 7094 F4 RS P F$ MARS,
FEW-GP DIFFUSICN BURNUP RZ GECMETRY GGA 7090 F+FAP RSBP T D$ DDB,
FEW-GP HEX GECM DIFFUSION CEPLETICN GGA 1108 F4 RS P T D$ GAUGE,
FEW-CP S4 APPROXIMATION RZ GECMETRY LRL 709 F2 RS C$ FIRN,
FEW-GRCUP DIFFUSICN AND DEPLETICA I8M 360 F+BAL RS P T D$ PDQ5,
FEW-GRCUP DIFFUSICN SLAB CYLINDER CDC 1604 F63 RS P T C$ 20GRAND,
FEW-GRCUP DIFFUSICN SLAB CYLINDER CRNL 7090 F2 RS P T C$ 20GRAND,
GEOMETRY INPUT, PREPARATION, EDIT KAPL 6600 F+ASC RS P T L$ DATATRAN
HEAT TRANSFER GGA 1108 F4 RS P T E$ BLOOST6, COMBINED KINETICS
FEAT TRANSFER GGA 7044 F4 RS T H$ BLOOSTS, POINT-KINETICS WITH
MCNTE CARLO CELL CALCULATICN Al 360 F4 RS P XT B$ HWOCR-SAFE,
MULTI-GP CIFFUSICN UMCC 360 F4 RS P T C$ VARI-QUIR, TIME-DEP
MULTI-GP DIFFUSICN WANL 6600 F4 RS P T C$ VARI-QUIR, TIME-DEP
MULTI-GP DIFFUSICN CEPLETICN CCDE CRNL 7090 F+FAP RS P T D$ ASSAULT,
MULTI-CP CIFFUSICN PROGRAM AAEC 360 F+BAL RS P T C$ CRAM, 1-D AND
MULTI-GP DIFFUSICN PROGRAM ORNL 7090 F+FAP RS P T C$ EXTERMINATOR,
MULTI-GP CIFFUSICN PROGRAM UK-R 7C90 F+FAP RSBPL T C$ CRAM, 1-C AND

MULTI-GP DIFFUSICN PROGRAM BC &25 F& RS T C$ EXTERMINATORZ,
MULTI-GP DIFFUSICN PROGRAM CRANL 3¢€0 F4 RS P T C$ EXTERMINATORZ,
MULTI-GP DIFFUSICN SYNTHESIS CALC NED 635 F4 RS PL T Cs BISYN,
MULTI-GP DIFFUSICN XY RZ GECMETRY GGA 1108 F+EAL RS P T C$ GAMBLES,
MULTI-GP DIFFUSICN XY RZ GECMETRY GGA 7044 F+MAP RSBP T C$ GAMBLE®4,
MULTI-GP CIFFUSICN XY RZ RTH WANL 7094 F4 RS P XT C$ VARI-QUIR3,
MULTI-GP DISCRETE CRDINATE CODE UNC-LASL 1604 F63 RS Cs$ 2DF,
MULTI-GP SN APPROXIMATION RZ PW 1604 F63 RS P T C$ FORTRAN TDC,
MULTI-GP SN APPRCXIMATION XY GECM AGC 7C90 FLOCO RSBP Cs 2DXY,
MULTI-GP TRANSPCRT CCDE R-Z GECM LASL 1108 F4 RS P T C$ TWOTRAN,
MULTI-CP TRANSPORT CCDE X-Y GECM ANL 360 F& RS P T C$ TWOTRAN,
MULTI-CP TRNSPT CODE XY RZ RTHETA LASL 6600 F4 RS P T C$ TWOTRAN,
MULTIGP DIFFUSICN TRIANGULAR MESH GGA 1108 F+BAL RS P T C$ GAMTRI,
MULTIGP DIFFUSICN+BURNUP TRI-MES+ GGA 1108 F4 RS P T D$ BUGTRI,
MULTIGROUP DIFFUSION & BURNUP XY, RZ GGA 1108 Fé& RS P T D$ BUG2,
MULTIGROUP DIFFUSION AND DEPLETICN ANL 3600 F4& RSBP T Ds$ 20DB,
MULTIGROUP DIFFUSICN AND DEPLETION BNW 1108 F4 RS P T DS 20By
MULTIGROUP DIFFUSION AND DEPLETICAN LASL 6600 F4 RS P T Ds$ 208,
MULTICROUP DISCRETE CRDINATE PROGRAM LER 7090 F+MAP RS P T C$ TDSN,
PERTLREATICON TDC OR 2DXY FLUX INPUT PW 1604 F63 RS Cs$ TDP,
PERTUREBATICN XY RZ RTHETA GECMETRY BNW 1108 F4 RS P C$ PERT4,
TIME-CEPENDENT HEAT CONDUCTION PPCC 7044 F+MAP RS P T HS TOCDEE,
TRANSIENT HEAT CCNDUCTICN PRCGRAM BAPL 6600 F4 RS P XT H$ HOT2,
2-GP CIFFUSION CYLINCER SLAB CDC 1604 Fé63 RS P T C$ EQUIPOISE3A,
2-GP DIFFUSICN CYLINCER SLAB ORNL 7090 F2 RS P T C$ EQUIPOISE3A,
2-GP SPACE-TIME CIFFUSION ANL 360 F4 RS P F$ TWIGGLE,
2-GP SPACE-TIME CIFFUSION FEEDBACK BAPL 6600 Fé& RS P XT F$ TwIGL,
2-GRCUP DIFFUSION SLAB CYL CRNL 7090 F2 RS P T C$ EQUIPOISE3,
2-PHASE FLOW Al 7094 F2 RS P H$ FLOW-MODEL, MULTI-CHANNEL
CIFFUSICN CYLINDER SLAB CCC 1604 F62 RS P T C$ EQUIPOISE3A, 2-D
DIFFLSICN CYLINDER SLAB CRNL 7090 F2 * RS P T C$ EQUIPDISE3A, 2-D
KINETICS TEMPERATURE FEECBACK BAPL 6600 F4& RS P XT F$ NOWIG, 1-D

SPACE~TIME DIFFUSICN ANL 360 F4 RS P F$ TWIGGLE, 2-D
SPACE-TIME DIFFUSICN FEECBACK BAPL 6¢00 Fé4 RS P XT F$ TWIGL, 2-D
SPACE-TIME DIFFLSICN 3-GECM BEAPL 6600 F4 RS P XT F$ WIGL2, 1-D
SPACE-TIME DIFFUSION 3-GECWM GGA 1108 F4 RS P T F$ wWIGL2, 1-D
CUP DIFFUSION SLAB CYL ORNL 7090 F2 RS P T C$ EQUIPOISE3, 2-D

33
120
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242
242

R407
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234

R280
293

99
339

R336
40
40
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303
205
307
212
212
240
103
156
103
156
156
287
222
222
264
173
161

18
358
358
358
401
439
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325
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325
312
199
304
349

R286
87
87

R338

R338
39

246
87
87

R371

R338

R338

R274

R274
39



2-GRCUP DIFFUSICN XYZ GECMETRY CDC 16C4 F63 RS P T C$ WHIRLAWAY, 3-D
2-GRCUP CIFFUSICN XYZ GECMETRY CRNL 7090 F2 RS P T C$ WHIRLAWAY, 3-D
2-PHASE FLCW Al 7064 F2 RS P H$ FLOW-MODEL, MULTI-CHANNEL 2-D
2-REG CELL ANL 3600 F36 RSBP XT b$ RIFF-RAFF, RESONANCE INTEGRAL CALC
20By 2-D MULTIGROUP DIFFUSION AND CEPLETION ANL 3600 F4 RSBP T D §
20By 2-D MULTIGROUP DIFFLSION AND CEPLETICN BNW 1108 F4 RS PiiT D8
20By 2-D MULTIGROUP CIFFUSION AND CEPLETION LASL 6600 F4 RSP TDS
20Fy 2-C MULTI-GP DISCRETE ORDINATE CCOE  UNC-LASL 1604 F&3 RS c.s
20XY FLUX INPLT PW 1604 F63 RS C$ TOP, 2-D PERTURBATION TOC OR
20XY, 2-C MULTI-GP SN APPROXIMATICN XY GEOM AGC 7090 FLOCO RSBP Es
2DXYLy 3-C MULTI-GP FLUX SYNTHESIS PRCGRAM CYL PW 1604 F63 RS T Cs
2PLUSy NCN-SPHERICAL CPTICAL MODEL X-SECTICNS Al 7094 F2 RSP TAS
2PLUS, NCN-SPHERICAL CPTICAL MODEL X-SECTICNS ANL 3600 F63 RSBP T A $
20GRAND, 2-D FEW-GROUP DIFFUSICN SLAB CYLINDER COC 1604 F63 RS P T C §
20GRAND, 2-D FEW-GROUP DIFFUSION SLAB CYLINDER CRNL 7090 F2 RS P.»T C &
2000 F2 RS P A$ DOPIE, RESCLVED RESONANCE X-SECTION CALC NED
2000 F2 RS P A$ RAPTURE, RESONANCE INTEGRAL X-SECTION CALC NED
2000 F2 RS P BS SPARTA, SPATIALLY-AVERAGED DOPPLER EFFECTS NED
2000 F4 RS A$ STRIP, RESCLVED RESONANCE INTEGRAL CALCULATION BW
2000 Fé4 RS P T F$ FORE, FAST REACTCR EXCURSION CALCULATICNS NED
3-0 COMPCSITE STRUCTURE STRESS STUDY GGA 1178 Fé RS P T I$ SAFE-3D,
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CIFFUSION CEPLETICN MULTIGP ORNL 360 F4 RS P XT K$ CITATION, 1,2,

FEW=GP DIFFUSION CALC HEX=Z MESH GGA 1108 F4 RS P T C$ GATT,
FEW-GP DIFFUSICN DEPLETICN BAPL 6600 F+ASC RS P XT D$ PDQ7, 1,2 OR
FEW-GP DIFFUSION CEPLETICN IBM 360 Fa& RS P T CO$ PDQ7, 1,2 OR
HEAT CONDUCTION LUMPED MASS LASL 7020 F& RS T H$ RATH, 2- OR
HEAT CCNCUCTION LUMPED MASS LASL 7094 FAP RS P T H$ RATH, 2- OR
FEAT TRANSFER PROGRAM GGA 1108 F5 RS P T HS TAC3D, TRANSIENT

MULTI-GP FLUX SYNTHESIS PROGRAM CYL PW 1604 F63 RS T C$ 20xYL,
PLOTTING KAPL €600 F¢ASC RS P T P$ CATATRAN UTILITY MODULES, 2-D +
REACTIVITY AND PCWER DISTRIBLTICA CDC 3600 F63 RSEP T C$ FLARE,
REACTIVITY AND PCWER DISTRIBUTICN NED 635 Fa& RS P T C$ FLARE,
STRUCTURES KAPL 66CC F4 RS P X IS FINEL, FINITE-ELEMENT STUDY 2,

TEMPERATURE DISTRIBUTION PROGRAWM KAPL 6600 F+#ASC RS P T H$ LION,
TRANSIENT HEAT TRANSFER PRCGRAV GEC 635 F+GMP RSBP T H$ THTE,
XYZ XENON OSCILLATICN CE 360 F4 RS P XT F$ CEXE,INCEXE, 1-GP

2-GRCUP DIFFUSION XYZ GEOMETRY CCC 16C4 F?} RS P T C$ WHIRLAWAY,
2-GRCUP DIFFUSICN XYZ GECMETRY CRNL 7090 F RS P T C$ WHIRLAWAY,
CM BAPL 6600 F4 RS P XT F$ wiIGL2,y 1-D 2-GP SPACE-TIME DIFFUSION
CM GGA 1108 F4 RS P T F$ wiGL2y 1-D 2-GP SPACE-TIME DIFFUSION

32-472DEGF BAPL 6600 F4 RS XT H$ WATER, STEAM TABLES 14.5-14,500PSIA

360
360
360
360
360
360
360
3€0
360
360
360
360
360
360
360
360
360
360
360
360
3€0
360
360

M$ SCCRE2, SCISRS ENDF/B GRAPHIC X-SEC EVALUATICON Al

F+BAL RS L T

F+BAL RS P T B$ RAFFLE, 1ST FLIGHT COLLISICN PROBABILITIES MC CRNL
F+BAL RS P T C$ CRAM, 1-C AND 2-C MULTI-GP DIFFUSION PROGRAM AAEC
F+BAL RS P T D$ PDQSy 2-D FEW-GROUP DIFFUSION AND CEPLETICN IBM
F+BAL RS P T E$ AIRDS2A, SIMULATICN OF REACTOR DYNAMICS Al
F+BAL RSBP T G$ CONTEMPT,CONPS, PRESSURE-TEMPERATURE RESPONSE INC
Fé& sP B$ WELWING, MATERIAL BUCKLING CYL FUEL ELEMENTS AEB
Fa4 RS L T C$ FIRESy 1-C AGE-DIFFUSION SLAB CYLINCER SPHERE AEB
Fé& RS P A$ CODILLI, LEAST SQUARES ANALYSIS RESCNANCE DATA UILL
F& RS P C$ PERT, 1-D PERTURBATION FOR A[M AND FOG CODES BHSC
Fé RS P D$ ISOSEARCH, ISCTCPE PRCDUCTION FLUX, X-SEC CALC CRNL
F& RS .P E$ AIREK3, SPACE-INDEPENCENT KINETICS wW/FEEDBACK AEB
Fa RS P E$ BLAST, REACTOR KINETICS TEMPERATURE DIST STUDY AER
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