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1090 Nuclear Code

Code Originated by:
Atomics International
Division of North American Aviation, Inc.

(1)

AIREK-1II

B — 7090 Nuclear

7090 Nuclear Code

Code Originated by:

Atomics International

(2) Computer:
(2) Computer: (Language) 7090 (FORTRAN)
7090 (FORTRANY
(3) Description of Code:
(3) Description of Code: (Indicated status, if known) The AIREK code is designed to solve the reactor kinetics

To adjust cross-section data based on data from a critical experiment equations with respect to time. The mathematical method used

involving fission foils and oscillator measurements. In use, is that developed by E. R. Cohen ("Some Topics in Reactor

available. Kinetics' - Sec. Geneva Conf., p. 629, 1958).

(4) References: (4) Restrictions or Limitations:

N Nuclear Codes" THe maximum number of differential equations that can be solved
simultancously is 50. Within this limitation, there may be i
delayed neutron groups, 0<i< 25, and n other linear feedback
equations, o <n<49-i.

AIMFIRE 7090 Nuclear Code (6) References:
. . Schwartz, "Generalized Reactor Kinetics Code AIREK-II",
NAA-SR-MEMO 4980 (1959).

(1) Code Originated by: (7) Material Available:

Atomics International 1. NAA-SR-MEMO 4980 and Addendum.

2. FORTRAN source deck.

(2) Computer:

7090 (FORTRAN) Note: The information given above was abstracted from NAA-SR-

MEMO 4980.

(3) Description of Code:

The basic purpose of this code is to compare the costs of various

fuel cycles. AIMFIRE uses non-spatial two-group theory to

predict kege as a function of burnup. Options arc available by

which changes in certain heterogeneous effects with burnup can

be taken into account. The code contains a library of fast and CLOUD 7090 Nuclear Code

thermal microscopic cross-sections, decay constants, and

fission yields for 40 isotopes. The p t version is designed

to investigate uranium fuel systems.

(1) Code Originated by:
(5) Approximate Performance: Atomics International
About 2 seconds per cycle, each cycle divided into three parts.
(2) Computer:
(6) References: 7090 (FORTRAN)
1. R. A. Blaine, "AIMFIRE, A Fuel Economics Code', NAA-
SR-6706 (1961). (3) Description of Code:
The CLOUD code calculates the external gamma-ray dose rate and
(7) Material Available: total integrated dose resulting from the continuous release of

1. NAA-SR-6706. radioactive materials to the atmosphere. Meteorological parameters

2. FORTRAN source deck. such as wind velocity, lateral and vertical diffusion parameters,
stability parameters and the presence of physical boundaries such

Note: The information given above was abstracted from NAA-SR- as a ground surface and a temperature inversion layer, are
6706. considered. Decay of the source material is described either by
the use of a simple parent-daughter decay scheme or by a Way-
Wigner type relationship.
(4)
AIM-6 7090 Nuclear Code A 32K memory is required.
(6) Reference:
1. D. S. Duncan, "CLOUD, An IBM 709 Program for Computing
. Gamma-Ray Dose Rate from a Radioactive Cloud",
(1) Code Originated by: NAA-SR-MEMO 4822, 1959.
Atomics International
(2) Computer: (1) Material Available:
Somputer: T. NAA-SR-MEMO 4822.
7090 (FORTRAN, FAP) 2. FORTRAN source deck.
(3) Description of Code:

AIM-6 is a one-dimensional diffusion theory code with options

similar to those of FOG, except for the buckling iteration program.

A library of microscopic cross section data is utilized to form the

macroscopic cross sections. In addition to the searches available 7090 Nuclear Code

to FOG, a concentration search on one or two elements is

permitted. An extensive data edit is available.

(4) Restrictions or Limitations: Nuclear Code

There must be no more than 101 spaces nor more than 18 energy

groups. Only downscattering is permitted, but can be from a given

group to any lower group.

1, Name of Code:  EQUIPOISE -~ 3: A Two-Dimensional, Two-Group,
(5) Approximate Performance: Neutron Diffusion Code for the IBM 7090 Computer.

For a 16 group, 101 mesh point problem, 3 minutes would be a

typical time for a single problem, although times may be as low 2. Computer: IBM 7090

as 30 seconds. '

3. ABSTRACT:
(6) Referenc

n

1. H. P. Flatt, D. C. Baller, "The AIM-6 Code', NAA Program
Description, January, 1961.

Material Available:
1. NAA Program Description.
2. FORTRAN-FAP source deck.

Equipoise - 3 is an IBM-7090 FORTRAN programmed code for the
solution of two-group, two-dimensional, neutron diffusion equations.
A maximum of 2100 mesh points may be used, and the code will solve
problems in either rectangular or cylindrical geometry. Logarithmic
derivative boundary conditions are allowed, and removal of neutrons
from both groups is permitted.
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FOG 7090 Nuclear Code (4

Restrictions or Limitations:
A 32K memory is required. Up to 100 space intervals and 20
energy groups may be used.

(1) Code Originated by: (6) References:
Atomics International 1. B. Carlson, "The S, Method and the SNG and SNK Codes™",
LA T-1-159, 1958.
(2) Computer: 2. B. J. Lemke, "FORTRAN SNG Code', NAA Program
7090 (FORTRAN) Description, 1959.
(3) Description of Code: (7) Material Available:
The FOG codes are one-dimensional neutron diffusion theory 1. NAA Program Description.
codes. The difference equations used are designed in conserve 2. FORTRAN source deck.

neutrons in cylindrical and spherical geometry. The principal

options available include calculation of the adjoint flux, five

different criticality searches, and choice of one of nine possible FUGUE 7090 Nuclear Code
sets of boundary conditions (including energy-dependent extra-

polation lengths). In addition, an automatic calculation of

extrapolation parameters is permitted, and there is available a

buckling iteration program for a fully-reflected, right circular (1) Code Originated by:
cylinder. Atomics International
(4) Restrictions or Limitations: (2) Computer:
Only macroscopic input data is permitted. From one to four 7090 (FORTRAN)
energy groups are permitted, and up to 239 mesh points and 40
regions. Scattering is permitted only to the next lower group. (3) Description of Code:
The FUGUE code computer steady-state wall and bulk fluid
(5) Approximate Performance: temperature, void fraction, and local pressure in liquid-cooled
Varies widely, but execution time may generally be expected closed channels in which the heating rate is specified. The
to be less than 30 seconds. required relationships are expressed in general, non-
di i 1 form and bined in an internally consistent manner
(6) Reference: to allow predictions for a variety of coolants and specified
T. H. P. Flatt, "The FOG One-Dimensional Diffusion Equation operating conditions.
Codes", NAA-SR-6104, 1961.
(5) Approximate Performance:
(7) Material Available: A maximal problem requires about ! minute on the 7090.
T. NAA-SR-6104.
2. FORTRAN source deck. (6) References:
1. H. J. Richardson, "FUGUE'", NAA Program Description,
1960.
2. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A
FORM - 7090 Nuclear Code Non-Dimensional Method for Digital Computer Calculation of
Steady State Temperature, Pressure, and Void Fraction in
Pipe Flow With or Without Boiling", NAA-SR-5958, 1961.
(1) Code Originated by: (7) Material Available:

Atomics International 1. NAA Program Description.
2. FORTRAN source deck.
(2) Computer:
7090 (FORTRAN) N
GAM-1 7090 Nuclear Code

(3) Description of Code:
The FORM, or FORTRAN-MUFT, code is a fourier transform

slowing-down code quite similar to the MUFT-4 code, but con-
taining some additional options, including the option of changing
cross sections in the 54 group library at execution time. Library
editing routines are included as auxilary codes.

() Code Originated by:
eneral Dynamics Corporation
General Atomic Division

(2) Computer: (Language)
7090 (FORTRAN)

(3) Description of Code: (Indication of status, if known)
Calculates tew= and multi-group cross-sections using the P
equations. A full scattering matrix is included for both Pg
and P| scattering terms. Resonance absorption is treated by

(4) Restrictions:
A 32K memory and 2 tape units are required.

(5) Approximate Performance:
About 5-6 seconds.

(6) References: ¥

T. D. J. McGoff, "FORM, A Fourier Transform Fast Spectrum the methods developed by L. W. Nordheim.

Code for the IBM-709", NAA-SR-MEMO 5766 (1960).
(4) References:

(7) Material Available: G. D. Joanou, J. S. Dudek, "GAM-I: A Constant P| Multigroup Code

T NAA_SR_MEMO 5766 for the Calculation of Fast Neutron Spectra and Mulitigroup Constants",

2. FORTRAN source deck. GA-1850, 1961
Note: The information given above was abstracted from NAA-SR-

MEMO 5766. GRACE-I 7090 Nuclear Code

FORTRAN SNG 7090 Nuclear Code (1) Code Originated by:

Atomics International

(2) Computer:
(1) Code Orisinated bx: 7090 (FORTRAN)
Atomics International
(3) Description of Code:
(2) Computer: GRACE-I is a multigroup, multiregion, gamma-ray attenuation
7090 (FORTRAN) code designed primarily for computing gamma-ray heating and
. gamma-ray dose rates in multiregion finite or semi-infinite slab

(3) Description of Cod: shields. A different buildup factor may be specified for each
This code is a revision of an earlier code written by Argonne source region considered.
National Laboratory (Ref. 480/AMDIO07 by J. E. Denes). The
principal changes that'were made were to eliminate use of drums (4) Restrictions or Limitations:
and any on-line printing, as well as to increase the size of the If a 704 is used, at least an 8K memory is required. As many as
dimension statements. In addition to the regular flux cal- 30 regions, 10 mesh points per region, 20 gamma-ray energy
culations in plane, spherical, and cylindrical geometry, various groups, 10 shield materials, and 5 material buildup factors may
criticality searches are permitted. be included in a single calculation.

(Continued on next column) (Continued on next page)
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(5) Approximate Performance:

A samplc problem involving | source region, 9 mesh points and 1
energy group required . 65 minutes on the 709.

(6) Reference:
T. D. 5. Duncan, A. B. Speir, "GRACE I, An IBM 704-709
Progrom Desigred for Computing Gamma-Ray Attenuation and
Heating in Reactor Shields", NAA-SR-3719, 1959,

(7) Matcrial Available:
1. NAA-SR-3719 (A listing of the FORTRAN source program is
in this document).
2. FORTRAN source deck.

7090 Nuclear Code

GRACE-II

(1

Code Originated by:
Atomics international

(2) Computer:
7090 (FORTRAN)

(3) Description of Code:

GRACE-TI is a mu

roup, multiregion, gamma-ray attenuation
code which computes the total dose rate or heat generation rate
irom eitrer a sprerical or a cylindrical source. The source,
which may be located in either the central region of the system
or in a concentric shell region surrounding it, may be uniform,
exp ial, or have a pol ial variation in the radial
dircction. In the case of cylindrical geometry, it may also have
a polynomial variation in the axial direction.

(4

Restrictions or Limitations:

if used on the 704, at least a 16K memory is required. As many
as 22 regions, 10 mesh points per region, 20 gamma-ray energy
groups, 20 shield materials, and 20 material buildup factors may
be included in a single calculation.

(3) Approximate Performance:
A sample problem required 3. 64 minutes on the 709.

(6) Refererce:
1. D. S. Duncan, A. B. Speir, "GRACE-II, An IBM 709 Program
for Computirg Gamma-Ray Attenuation and Heating in
indrical ard Spherical Geometries", NAA-SR-MEMO 4649,

(7) Material Available:
I. MEMO, 4649.
2. FORTRAN source deck.

7090 Nuclear Code

°DQ 2-90

e e + .
Business Mach C

(2) Computer: (Language)
7090 (SAP)

) Description of Code: (Indication of status, if known)
Revision of PDQ-2 which eliminates need for use of computibility
package. Handles up to 5000-5500 mesh points.

PERT 7090 Nuclear Code

(1) Code Originated by:
Atomics International

(2) Computer:
7090 (FORTRAN)

(3) Description of Code:
The PERT code is a perturbation theory code designed for use with
the AIM-5, AIM-6, and FOG codes. Punched card output from
these codes is used as input to the PERT code. Using cross section
data, fluxes, and adjoint fluxes, the relation change in k¢ may be
calculated. Cross sections may be weighted with the adjoint flux
and/or flux. The neutron lifetime for the delay groups may also be
calculated.

(4

Restrictions or Limitations:
A Tinear perturbation theory is used for the calculations of the
relative change in kegs.

.

(Continued on next column)

B — 7090

(5) Approximate Performance:

Generally less than 30 seconds for an 18 group problem.

(6) Reference:
1. H. P. Flatt, "PERT", NAA Program Description, January,
1961.

(7) Material Available:
1. NAA Program Description.
2. FORTRAN source deck.

PREP NORC Nuclear Code

1) Code Originated by:
Westinghouse - Bettis Plant

(2) Computer:
NORC

'3) Description of Code:
Elastic scattering transfer cross-sections are calculated using
mass no., lethargy spectrum, and Legendre expansion cofficients
for differential elastic scattering cross-sections. The computed
cross-sections for a given clement are placed on a library tape
upon which as many as 30 clements may be accumulated.

4) Restrictions or Limitations:
A maximum of 99 groups and 30 clements arc allowed.

(5) Approximate Performance:
1 hour.

(6) References:
Summary, September, 1958,

SAIL 7090 Nuclear Code

(1) Code Originated by.
Atomics International

(2) Computer:
7090 (FORTRAN)

(3) Desc
mi

on of Code:
ioencrgetic neutron transport equation is solved using the
discrete S, method for a one-dimensional plane cell. Various

celi properties are computed. Emphasis is placed upon ease in
running multiple cases, and, in case of lack of convergence with-
in the specified rumber of iterations, upon restarting a problem
at a later date.

(4) Restrictions or Limitations:
The code is limited to a single energy group, 100 regions, 100
intervals, and plane geometry. The order of approximation must
be 2, 4, 6, or 8.

(5) Approximate Performance.
The running time is generally less than one minute. A sample S
problem involving 7 mesh points required 21 seconds, including
loading the program into memory.

(6) Refecrences:
1. B. J. Lemke, "SAIL", NAA Program Description, February,
1961,
2. B. Carlson, "Numerical Solution of Transient and Steady-State
Neutron Transport Probiems", LA-2260 {1950).

(7) Material Available:
1. NAA Program Description.
2. FORTRAN source deck.

SIZZLE 7090 Nuclear Code

(1) Code Originated by:
Atomics International
Division of North American Aviation, Inc.

(2) Computer: (Language)
7090 FORTRAN

(3) Description of Code: (Indication of status, if known)
P imension, 18 group diffusion theory calculati After calculation
at +=0, number of groups may be reduced to | to & groups. First version of code
was primarily intended for fast reactor calculations, but later versions have
d for thermal cal In production, available.

(4) References:
" Nuclear Codes"

Nuclear
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S4 CYLINDRICAL GEOMETRY CELL CODE

7090 Nuclear Code

(L))

(2

(3)

(4

(5)

(6

(7

TEMPEST

)

(2,

@

@)

TEMPEST-II

Code Originated by:

Atomics International

Computer:
7090 (FORTRAN)

Description of Code:

This code solves the one-di ional rgetic B

equation in cylindrical geometry, using the S4 approximation. In
additior to the flux distribution, cell-averaged parameters are
computed. An input gues to the flux may be used or a diffusion
calculation may be performed to provide an initial guess. In
addition, when running multiple cases, the converged flux from
the previous case may be used.

Restrictions or Limitations:
The present restrictions are 100 regions and 400 intervals. With
these dimensions, a 32K memory is required.

Approximate Performance:

About 15 seconds for a 50 mesh point problem.

References:
1. J. S. Temple, "S4 CYLINDRICAL GEOMETRY CELL CODE",
AMTD-104, 1961.

Material Available:
1. AMTD-104.
2. FORTRAN source deck.

7090 Nuclear Code

Code Originated by:
Atomics International
Division of North American Aviation, Inc.

Computer: (Language)
7090 (FORTRAN
Description of Code: (Indicated status, if known)
Fermal cross-section, Wigner-Wilkins or Wigner equations. In

use, available.

References:
"FORTRAN Nuclear Codes"

7090 Nuclear Code

(2)

(3)

(4)

(5)

(6

(7

Atomics International

Computer:
7090 (FORTRAN)

Description of Code:

TEMPEST-II is a neutron thermalization code based upon the
Wigner-Wilkins approximation for light moderators and the Wilkins
approximatior for heavy moderators. A Maxwellian distribution
may also be used. The model used may be selected as a function

of energy. The second-order differential equations are integrated
directly rather than transforming to the Riccati equation. The code
provides micr pic and mac pic cri tion averages
over the thermal neutron spectrum.

Restrictions or Limitations:
A 32K memory is required.

Approximate Performance:
About 15-20 seconds.

References:

1. R. H. Shudde, "TEMPEST-II", NAA Program Description, 1961.

Material Available:
1. NAA Program Description.
2. FORTRAN source deck.
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2.
3.

(3

(4

(5)

(6)

(7

7090 Nuclear Code

Nuclear Code

Name of Code: TWENTY GRAND: The Twenty Grand Program
for the Numerical Solution of Few-Group Neutron
Diffusion Equations In Two Dimensions.

Computer: IBM 7090

ABSTRACT:

The Twenty Grand program for the IBM 7090 is capable of solving
neutron diffusion problems in cylindrical or slab geometry for one
to six groups. Up to 3000 mesh points may be used., Neutron
transfer from any group to any other group is permitted. Leakage
in the third dimension in X~Y geometry may be treated by a buckling
which can vary with region and group., Three types of symmetry
conditions may be handled automatically, The zero flux, zero
derivative, and logarithmic boundary conditions are available.

7090 Nuclear Code

Nuclear Code

Name of Code: WHIRLAWAY - A Three - Dimensional, Two Group

Neutron Diffusion Code for the IBM 7090 Computer.

Computer: IBM 7080

ABSTRACT:

By making certain changes in two of the chain links of the Whirlaway
code, it may be used to calculate the flux distribution with a fixed
source in one region, The eigenvalue is kept at unity. While regions
with flux-dependent sources are permitted, they must not be adjacent
to the one fixed-source region. Corrected values for the sample
problem given in ORNL-3150 are also included.

7090 Nuclear Code

Computer
7090 (FLOCO-I1i-D)

Description of Code:
The 2DXY program sclves the h g :s or i s multi-

group transport eguation in Xy geome Vacuum, surface source, or
reflecting boundary ccnditiorns are availabie as options. In the homo-
geneous case the user may request the computation of reactivity,
period, critical corcentrations of some composition or the critical
thickness of a zone. The S, approximation is used.

Restricticns or Limitations:
Scattering must be isotropic.

Approximate Performance:-
One and one-half hours for 6 group, 1000 mesh points on the 7090
(using the binary editor).

References: .

1. J. Bengstor, S. T. Perkins, T. W. Sheheen, and D. W. Thompson,
"2DXY - A Two-D: 1 Cartesian C dirate S, Transport
Calculation", AGN-TM-329, 1961.

2. B. Carlson, C. Lee. and J. Worltorn,, "The DSN and TDC Neutron
Transport Codes", LAMS-2346, 1961.

3. S. T. Perkins, T. W. Sheheen, D. W. Thompsor, "2DXY",
Computer Code Abstract No. 18, Nuclear Science and Engineering,
10, p. 408, 1961.

Material Availabie:

1. Binary Editor Deck (7090).

2. FLOCO II F Binary Deck (7090).

3. 2DXY Deck (7090).

4. Sample Problem Input Deck {7090).
5. AGN TM-392.

Notes: 1. The above information was taken from Reference 3.
2,

This code was contributed through the Argonne Code Center.
The binary editor program referred to above is essentially a
compatibility package for the 7090.
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