
I
LA-5486-MS
INFORMAL REPORT

Standard Interface Files and Procedures

for Reactor Physics Codes, Version

scientific laboratory
of the University of California

LOS ALAMOS, NEW MEXICO 87544

UNITED STATCm
ATOMIC ENERGY COMMISSION

CONTRACT W-740S-CNG. 3«



This report was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States Atomic
Energy Commission, nor any of their employees, nor any of their contrac-
tors, subcontractors, or their employees, makes any warranty, express or im-
plied, or assumes any legal liability or responsibility for the accuracy, com-
pleteness or usefulness of any information, apparatus, product or process dis-
closed, or represents that its use would not infringe privately owned rights.

In the interest of prompt distribution, this LAMS re-
port was not edited by the Technical Information staff.

Printed in the United S u m of America. Available from
National Technical Information Service

U. S. Department of Commerce
6286 Port Royal Road

Springfield, Virginia 22161
Price: Printed Copy $6.45; Microfiche $1.45



LA-5486-MS
Informal Report
UC-80

ISSUED: February 1974

tciontifle laboratory
of the University of California

LOS ALAMOS, NEW MEXICO 87544

Standard Interface Files and Procedures

for Reactor Physics Codes, Version III

Compiled by

B. M. Carmichael

This work is fully supported by the Division of Reactor Research
and Development (Reactor Physics Branch) US AEC.

-NOTICE-
This report was prepared as an account of work
sponsored by the United States Government. Neither
the United States nor the United States Atomic Energy
Commission, nor any of their employees, nor any of
their contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes any
legal liability or responsibility for the accuracy, com-

- • — — »«*FnineK of any information, apparatus.

DiST iO."J is UNLIMITED
i



CONTENTS

ABSTRACT

I. INTRODUCTION

A. Background

B. Tests in Progress

C. New Code Areas

II. GENERAL PROGRAMMING STANDARDS

A. Language

B. Structure

C. Interfaces

D. Input/Output

E. Card Input Format

F. Central Memory Restrictions

G. Word Size

H. Documentation

I. Other Special Standards

J. Recommended Standards

III. PROGRAM STRUCTURE

A. Driver

B. File Recovery

C. Input

D. Main Code

E. Printing

F. Wrap-up

G. Code Systems and Code Exchange

IV. STANDARD INTERFACE FILES

A. General Description

B. Nuclear Data Files

1. ISOTXS - Nuclide-Ordered Neutron Cross Sections

2. GRUPXS - Group-Ordered Neutron Cross Sections

3. BROKXS - Bondaienko Cross-Section Data

4. DLAYXS - Delayed Neutron Data

5. ISOGXS - Nuclide-Ordered Gamma Cross Sections

C. Reactor Specification Files

1. GEODST - Geometry Description

2. NDXSRF and ZNATDN - Nuclide Density Files

3. SEARCH - Criticality Search Data

D. Particle and Power Distribution Files - Sn Constants,

Sources, Fluxes, Currents, and Power Densities

1. SNCONS - Sn Constants

2. FIXSRC - Fixed Sources

3. RTFLUX, ATFLUX, RCURNT, ACURNT, RAFLUX, AAFLUX,

RZFLUX, and PWDINT

V. STANDARD SUBROUTINES

A. General Description

B. Subroutine SEEK

1. SEEK Specifications

1

1

1

1

2

2

2

2

2

2

3

3

3

3

3

4

4

4

4

4

5

5

5

5

5

5

6

6

12

17

20

22

26

26

33

36

39

39

40

43

56

56

56

56

iii



CONTENTS

2. SEEK Usage 57

C. Subroutines REED and RITE 58

1. REED and RITE Specifications 58

2. REED and RITE Usage 58

D. Subroutine TIMER 59

1. TIMER Specifications 59

2. TIMER Usage 59

VI. CARD FORMAT SPECIFICATIONS 59

A. General 59

B. File and Record Control Cards 60

1. File Control Cards - nV FILEID 60

2. Record Type Control Card - mD 60

3. STOP Card 60

C. Data Field 60

1. Allowable Data Forms 60

a. Numeric Words 60

b. Hollerith Words 60

2. Card Structure 61

3. Data Field Options 61

a. Repeat Option 61

b. Skip Option 61

c. Interpolation Option 62

d. Section Repeat Option 62

D. Card Input Example 62

VII. REFERENCES 62

APPENDIX A: ORGANIZATIONS 63

iv



STANDARD INTERFACE FILES AND PROCEDURES
FOR REACTOR PHYSICS COEES, VERSION III

Compiled by

B. M. Carmichael, LASL

Contributors*

H. Alter, AI

D. K. Butler, ANL
C. Durston, WARD
D. R. Ferguson, ANL
H. Henryson, ANL
B. A. Hutchins, GE-BRD
M. D. Kelley, GE-BRD
K. D. Lathrop, LASL
W. W. Little, Jr., HEDL
0. Mathews, GGA
R. J. Neuhold, DRRD
T. A. Pitterle, WARD
B. J. Toppel, ANL
J. C. Vigil, LASL
D. R. Vondy, ORNL

ABSTRACT

Standards and procedures for promoting the exchange of reactor
physics codes are updated to Version-Ill status. Standards covering
program structure, interface files, file handling subroutines, and
card input format are included. The implementation status of the
standards in codes and the extension of the standards to new code
areas are summarized.

I. INTRODUCTION

A. Background

The work of the Committee on Computer Code Co-

ordination has been summarized by Hannura atid

Lewellen.l ' This committee consisted of represen-

tatives of DRRD contractors assembled at the request

of the Advisory Committee on Reactor Physics to es-

tablish procedures for coordinating the development

of Fast Reactor Physics codes. The procedures rec-

ommended by the Committee are described in detail

in three informal reports covering the standard pro-

cedures* standard interface files, and card

format recommendations.

Implementation and extension of the procedures

have continued under guidelines established by the

Reactor Physics Branch of DRRD. This report contains

the status of the standards (Version III) evolved

under these guidelines to July 1, 1973. Much of

the material presented earlier in Refs. 2, 3, and 4

is restated herein in order to provide a complete

updated formal report on the standards.

B. Tests in Progress

Application of the standards to several new

codes is in progress. A new diffusion code

VENTURE is under development at ORNL as a stand-
(6)

VENTURE
(7)

*See APPENDIX A: ORGANIZATIONS.

ardized extension of the CITATION code,

is being linked to the LASL Service Modules(7) for

processing standard interface data files. These

Service Modules provide implementation of the stand-

ards on Program Structure in III and Card Format

in VI. The modules will be tested at ORNL in



conjunction with the VENTURE development. The Serv-

ice Modules are also under test at GE-BRD.

The composition independent code, MINX, for

processing cross sections is near completion at LASL.

MINX will be linked to the WARD code SPHINXV"

through the nuclear data standard interface files

ISOTXS and BRKOXS (see IV.B.I and 3). SPHINX inter-

polates MINX prepared cross sections and uses one-

dimensional diffusion theory to obtain a space-energy

collapse of the interpolated cross sections. WARD

has already merged the Service Modules into SPHINX

and the integrated SPHINX package is being implement-

ed on LASL computers.

A preliminary implementation of the ANL code

MC -2^ ' has been performed at LASL. The ANL code
o

package ETOE-2/MC -2/SDX is being developed to pro-

vide cross-section processing to the highest pre-

cision permitted by the state-of-the-art. The imple-
2

mentation of MC -2 at LASL was considerably eased

through the application of the IBM to CDC code con-

version module developed by ANL. The code con-

version module will be used to facilitate the ex-
(12}

change of other codes including the REBUS fuel

cycle code. REBUS is being adapted to the standard

interface files at ANL.

An interfaced version of the two-dimensional

discrete ordinates code TWOTRAN has been prepar-

ed at LASL. This code is on file at the Argonne

Code Center.

C. New Code Areas

Preliminary investigations of the extension of

the standard interface files and other standards to

new code areas have been made. Draft proposals de-

scribing the types of data required for a fuel

management/fuel cost interface have been formulated

by B. A. Hutchins, GE-BRD, and H. Alter and K.

Buttrey, AI. A similar study of the interface be-

tween fuel management and thermal/mechanical design

has been made by B. A. Hutchins and D. B. Atcheson,

GE-BRD. In both these new interface areas it is con-

cluded that useful and appropriate standard interface

files can be defined.

In addition, D. R. Ferguson, ANL, has found

that some of the existing standard interface files

can be used to interface Reactor Physics and Reactor

Safety Codes, and has proposed some new files for

specific application to Safety codes. In tests in-

volving linking the quasi-static two-Jimensional

Kinetics code FX-2 ( 1 4 ) to the VENUS diassembly code,

Ferguson has demonstrated a special need for effi-

cient linkage techniques in the Safety Code area.

II. GENERAL PROGRAMMING STANDARDS

The standards for reactor codes specified here-

in are designed to maximise the exchangeability of

such codes. The common existing language called

Standard FORTRAN (see below) is adopted as the first

standard. However, most of the standards described

herein involve special procedures for coping with

problems associated with linking of codes, periph-

eral storage of data, and differences in memory

types and capacities. Brief summaries with refer-

ences to more detailed discussions on these proced-

ures are given below.

A. Language

With certain exceptions and additions as noted

below, the Standard of Programming Practice, ANS-10.2,

will be followed. This standard adopts the FORTRAN

language as described by USA Standard X3.9-1966( '

published by the United States of America Standard

Institute as the programming language to be used.

B. Structure

A standard structure for programs is adopted

which separates input and output functions from the

main calculation section. A detailed discussion of

program structure is given in III.

C. Interfaces

Codes are written to accept as input and pro-

duce as output data in standardized form. Standard

interface files designed for this purpose are de-

fined in IV.

D. Input/Output

All input and output of data to central memory

is by block transfer implemented through a set of

standard subroutines called SEEK, REED, and RITE.

Specifications for these routines are in V. Accommo-

dation of codes to various computer storage configu-

rations is accomplished through localized changes to



or adaptations of these standard subroutines.*

E. Card Input Format

Free-format conventions detailed in VI pro-

vide standardization of card input codes.

F. Central Memory Restrictions

Programs are designed to be operable within a

50,000 word central memory limitation. At the same

time, however, codes are made adaptable to efficient

operation with larger memories. This means the num-

ber and type of data arrays stored in core are

varied to maximize in-core storage for different mem-

ory and array sizes. In an ultimately optimized

code, the in-core storage of overlays would also be

varied. Such techniques are required in any case

for efficient operation of codes over a wide range

of problem sizes.

G. Word Size

Codes are designed to minimize the word size

problems arising in exchanges between short word and

long word computers. Six—character Hollerith words

are adopted as the standard identifier word size

used for file names, isotope names, etc. The six-

character word is a single-precision word on long

word machines and a double-precision word on short

word machines. This effects the length of mixed

arrays, for example.

At ANL a parameter called MULT has been intro-

duced and tested which, with proper use, permits code

exchanges between long and short word machines to be

accomplished by changing only the value assigned to

MULT. MULT = 1 on long word machines, and MULT = 2

on shore word machines. MULT is invoked in expres-

sions for evaluating lengths of mixed arrays, and is

also involved in evaluating pointers. Branches on

MULT similarly are used to select single or double

precision functions.

Specification statements of the type

REAL*8 List

are required on short word machines where double pre-

cision variables are identified in List. If codes

*0n some computers large or extended core memories
are used for data storage. In these systems tech-
niques such as file simulation or implicit referenc-
ing of variables in the large memories may be
available for retrieving data. Such techniques are
inefficient and there is no common implementation of
these techniques even on computers of the same type.
Thus, the explicit method of data retrieval by block
transfer is universally the preferred method.

are exchanged with some identifier like CSW in the

first few columns on such specification statements,

the statements are nullified on MULT = 1 machines,

but can be activated on MULT • 2 machines using a

very simple preprocessor for deleting the CSW.

H. Documentation

Complete documentation as set forth in "A

Code of Good Practice for the Documentation of

Digital Computer Programs," ANS Standard 2-1967, is

required. Emphasis should be placed on documenting:

1. The use of the standard interface data

files.

2. The substructure of programs involving

links, chains, overlays, or segments.

3. The structure and contents of temporary

scratch data files and code-dependent interface files

used by the program. This documentation should be of

the same form as that used for standard interface

files in IV.

I. Other Special Standards

The following specifications avoid difficulties

on some computers or provide special advantages.

1. Hollerith constants must be set in data

statements.

2. Print lines are limited to 132 characters.

3. Comment statements are limited to the first

72 columns on cards.

4. The number of integer variables preceding

real variables in a common block must be even to

insure alignment if double precision is required.

5. Octal and hexadecimal constants should be

avoided.

6. Both the use of an array name, or the use of

the implicit Do notation is permitted in DATA state-

ments. For example:

DIMENSION A(6)

DATA A/1.0, 2.0, 3.0, 4.0, 5.0, 6.0/

7. Entry points to subroutines or functions

must be of the form

ENTRY NAME

with no list appended. Calls to the entry NAME must

be of the form

CALL NAME (List)

for subroutine entries, or

B « NAME (List)

for function entries where List contains the same

parameters as the parent subroutine or function.



8. END OF FILE checks are forbidden since they

are not needed when the standard subroutines REED

and RITE are used.

9. Use of statement numbers on RETURN state-

ments as in

RETURN i

is forbidden.

10. The number of levels of overlay in programs

must be <3.

11. Entry points to overlays must contain no

arguments. ~

J. Recommended Standards

The following procedures are strongly endorsed

by the organizations cited. Therefore, it is recom-

mended that due consideration be given to the imple-

mentation of these procedures.

1. Dynamic Storage. AtJL has developed and

tested very extensively a storage management package

POINTR for control of variable dimensioning. A sim-

ilar approach to variable dimensioning has been used

by WARD. Automated repacking of the container block

when arrays are purged is an attractive feature of

this technique.

2. Numbering of Statements. GE-BRD has recom-

mended limiting the numbering of statements to CON-

TINUE, RETURN, and FORMAT statements. This greatly

simplifies certain types of code preprocessing. ANL

also favors this procedure

III. PROGRAM STRUCTURE

The basic program structure recommended for code

exchange is shown in Fig. 1. The code block or sec-

tions shown are defined below.

CODE
DRIVER

FILE RECOVERY
SECTION

I^PUT
PROCESSOR

PRINT
PROCESSOR

MAIN
COOE

SECTION

Fig. 1. Free-standing code structure.

A. Driver

The form of the Driver section will depend

strongly upon the local environment; consequently,

its functions should be limited if possible to that

of calling the other sections in the appropriate se-

quence. Data linkages between the various sections

are solely by means of standard and code-dependent

interface files.

B. File Recovery

The File Recovery section would in the normal

sequence be called first if pertinent interface files

are available from previous runs. This sec Lion per-

forms any activities required to store and recover

files between runs. Since these recovery procedures

vary widely at different installations, the File

Recovery section, similar to the Driver, is exempt

from the standards except for the limits on data

linkages to other sections.

C. Input

The Input Processor use:, cards supplied by the

user to configure files for input to the main code

section. Existing files may be overlayed by the

card input or new files may be created entirely from

card input. The reference files for overlays may be

derived from previous runs or from the same run.

Thus, sets of files may be created which define any

number of input cases.

All the service modules including the Input

and Print Processors and the File Recovery section

are organized in modular form with respect to the

files. Each file is handled by a separate subroutine

in each of the service modules so that new files

may readily be added to the system. The file han-

dling is to be flexible so that any of the files may

be called in any order in a given run.

Other specifications on the Input Processor are

given in VI., Card Format Specifications. The latter

specifications define explicitly the input conventions

for identifying specific files and particular records

within a file, and in addition defines the various

free format conventions governing card input.

A standardized procedure is used in the sub-

routines that process the input of the records con-

tained in files. In the case of an overlay:

(1) The record is transferred from the refer-

ence file into a buffer array,

(2) A standardized subroutine is called to use

the card input to overlay or load the buffer array,



(3) The buffer array is transferred onto a new

file.

Step i is omitted if the new file is to be created

entirely from cards and step 2 is omitted in the over-

lay case if no modifications to the given record are

contained in the card input. The standardized rou-

tine referenced in step 2 provides the free format

card reading facilities described in VI.

In addition to the pertinent standard interface

files, one or more code-dependent interface files

will generally be required to completely define the

input for specific codes. These code-dependent files

contain data required by a given code that is not

provided in the standard files. Such files will

contain control information of the type that is gen-

erally difficult to standardize. Control options

on the outputting of files are examples of such con-

trol data. Special options for formulating input

starting guesses on flux arrays, for example, would

also be treated as code-dependent data. Unique in-

put required for newly developed numerical techniques

also must of necessity be treated as code-dependent

data.

D. Main Code

The Main Code Section or Calculation Module

operates between two sets of interface files: an

upper or input set, and a lower or output set. To

avoid incompatibilities under code exchange, com-

munication between the main code section and the serv-

ice modules is restricted to that provided by inter- -

face files. A Main Code Section may consist of a

Subdriver and two or more interfaced calculation

sections which are operated in a closed loop mode.

Fuel cycle calculations are an application of this

operational mode wherein a fuel management and de-

pletion module is coupled to a flux module. Here

again the most compatible coupling is by means of

interface files rather than through common arrays

or subroutine argument lists.

E. Printing

Upon completion of the execution of the Main

Code Section, the Print Processor is called to edit

any of the existing interface files. This processor

should provide flexible control of printing of files

and records within files. Some internal editing of

the progress of the calculations in a Main Code

Section will always be required for problem de-

bugging and for monitoring restarts. However, bulk

printing of interface files should be performed in

the generalized print processor. Printing unique

to a given code can be accommodated by a code-

dependent output file.

F. Wrap-up

The File Recovery Section would normally be

called again at the end of a run to store files for

future use.

G. Code Systems and Code Exchange

The proposed program structure discussed above

facilitates both the exchange of free-standing indi-

vidual codes and the ultimate formulation of linked

systems of codes. As mentioned previously, a sep-

arate subroutine is contained in each of the service

modules for handling each file. This makes easy the

construction of free-standing codes from parts of a

code system and facilitates the integration of free-

standing codes into a system. System service modules

should have at the outset the capability to process

any standard interface files used by a new code.

Subroutines for processing any code-dependent files

required for any given code are transferred from

the service modules of the code to the system

service modules.

IV. STANDARD INTERFACE FILES

A. General Description

Version III standard interface files and their

general descriptions are given in Table I. The list

of files is unchanged from Version II except a new

file, ISOGXS, containing nuclide ordered microscopic

broad-group gamma ray cross sections has been added.

The Version III files contain several internal

changes which were adopted as a result of the exten-

sive experience gained in adapting reactor codes to

the Version II files. These cr -nges are discussed

for the most part in the remark*, prefacing the in-

dividual file specifications.

A general change in all the files is the intro-

duction of the MULT parameter in the files to facil-

itate the exchange of codes between long and short

word computers. (See II.G for general comments on



TABLE I

STANDARD INTERFACE FILE NAMES
AND GENERAL CONTENTS

Name General Description of Contents

ISOTXS Nuclide-ordered microscopic broad-group
neutron cross-section data.

GRUPXS Group-ordered microscopic broad-group
neutron cross-section data.

BROKXS Microscopic neutron cross-section data in
the Bondarenko form.

DLAYXS Delayed neutron precursor data.

ISOGXS Nuclide-ordered microscopic broad-group
gamma cross-section data.

GEODST Geometry description.

NDXSRF Nuclide density and cross-section referenc-
ing parameters.

ZNATDN Zone nuclide atomic densities, including
subzone or subassembly scale.

SEARCH Criticality search data.

SNCONS Sn constants

FIXSRC Distributed and surface fixed sources.

RTFLX Regular total (scalar) neutron flux.

ATFLUX Adjoint total (scalar) neutron flux.

RCURNT Regular neutron current.

ACURNT Adjoint neutron current.

RAFLUX Regular angular flux.

AAFLUX Adjoint angular flux.

RZFLUX Regular zone flux by neutron group, averaged
over each zone.

PWDINT Power density by interval.

MULT.) In terms of MULT the Identification record

at the head of each file is of the form:

As in the file identification record below, all rec-

ords containing Hollerith words will have word counts

(CW entries) that are dependent upon the MULT param-

eter. On floating point data, the MULT parameter

is only used in three instances in the files where

higher precision is deemed essential. The floating

point data defined in terms of MULT are the coarse

mesh interval boundaries in the geometry distribution

file, GEODST, and the fluxes in the regular and ad-

joint total flux files, RTFLUX and ATFLUX,

respectively.

Another change affecting several files; namely

ISOTXS, BROKOXS, DLAYXS, and ISOGXS, is the addition

of format definitions to the records of these nuclear

data files. These files may then be written in

either BCD form for exchanging data between ?.abora-

tories, or in binary form for interfacing between

codes. Codes producing the nuclear data files should

provide both options. The formats specified are

compatible with the card free-format specifications,

VI. The formats are also defined so that the data

can be read by a fixed format FORTRAN code. The

formats are given in entries in the file specifica-

tions containing CB in columns 1 and 2.

B. Nuclear Data Files

1. ISOTXS - Nuclide-ordered Neutron Cross
Sections

Revisions in this file affect the fission yield

matrices (CHI data), and the transport and total

cross sections. An optional number of vector

fission yield spectra may be defined where each

spectrum may be assigned to any incident group. In

practice this reduces the CHI matrix to a rectangular

CR
C
Ct
C
o
c
CD
CD
CD
CO
CO
CO
C
C -

FILE. IDENTIFICATION

(HUSt-Cl) .1 = 1,2), IVf.HS

1+J*MUIT

IVE«3
MULT

FILt NAME - FILMM - (46)
HOLLERITH USER IDfcNTIUCATlON (*6)
FILE VERSION NUMBfcR
DOUBLE PRECISION P»H»METER

1- A6 WORD IS SI^GLr wORD
2> kb WORD IS DOUBLE PHECISIOtv WORD



matrix requiring greatly reduced storage space where

a large number of groups are involved. The variable

blocking provided on the Version II full CHI matrix

is, therefore, no longer required in the Version III

formulation.

P. weighted transport and total cross-section

arrays

(1) tr.
o G -

(2) a*

V* G-*G'

4 G' S4

(E) dE

L LTRN

4=0,1,...,LTOT

are supplied in place of the derived quantities

(3) STRSN = at , Of
 G, O\ 6 (K^LTOT), or other

C0 Cl CrK
recipe

(4) STRDIF = a
tr.

(5) STOT = a

provided in the Version II file. The P^ weighted

scattering cross sections

(6) 0,
G-K3' ' as ( E ) d E > d E

are now given in the file scattering blocks instead

of derived matrices. The only difference in the old

and new scattering blocks is in in-group terms for

Sn applications which formerly contained

a-0*0 + a e - o G,*-0,i ,L,

(7) a^° + at
G - at

G , 4-0,1,... ,L, or

a™ + a I - o G , *-0,l,...,K-l,
SIL trK 'o

respectively, depending upon the approximation used

in STRSN. In Version III, the in-group terms in the

file are simply 0- , consequently, transport

approximations as in equation (7) are left as options

to be provided in flux codes.

Data added to ISOTXS include identifiers for

the cross-section data source sucli as ENDF/B, the

capture thermal energy yield, ana coordinate depend-

ent transport cross sections. The identifiers,

HIDENT and HMAT, the capture energy, ECAPT, and the

number of coordinate directions, 1STRPD, for which

coordinate-dependent transport cross sections are

given, have been added to the Isotope Control and

Group Independent Data record. The new coordinate-

dependent transport cross sections are contained

in the PRINCIPAL CROSS SECTIONS record.

Some problems arise in the interpretation of

the vectors IDSCT(N) and LORD(N) in the ISOTOPE COH-

TROL AND GROUP INDEPENDENT DATA record. IDSCT(N)

specifies the identity and ordering of scattering

blocks, and LORD(N) specifies Che number of orders

contained in each block N. Elaborate sorting would

be required to use the data if the most general in-

terpretation of IDSCT(N) and LORD(N) is made. How-

ever, it seems reasonable to assume that the data

will always be logically ordered.

Considerable programming convenience is achieved

if the same IDSCT vector is used on all isotopes.

At least one would expect to find a consistent order-

ing of the types of cross sections, total, elastic,

inelastic, and n,2n, and would expect to find all

the cross sections for a given type contained in con-

tiguous blocks. We note that any given type may be

deleted in an isotope either by setting the appropri-

ate LORD(N)=0 or by omitting the pertinent blocks in

IDSCT. One would expect in the latter case, however,

the ordering of types to be preserved except for the

deletions.

Similarly, one would expect the ordering and

blocking of cross-section orders, except for dele-

tions, to be consistent over all the isotopes.



Finally, one would not expect to find subblocking

used (NSBLOK>1) if the individual major blocks de-

fined by IDSCT and LORD contain more than one order.

C***********************************************************************
C RfcVI3fcO»07/3i/73
C
CF I3OTK5-III
Ce MICROSCOPIC GROUP MEUTRON CROSS SFCTIONS
C
CN THIS FILF PROVIDES A BASIC BROAD GROUP
CM LIBRARY, ORDERED 6Y ISOTOPE
CM FORMATS»GIVtN#ARE#FOR#FILF.»exCHAHGt:«PURPOSES»
CN ONLY,
C
C********************************4*******«**********»*******************

cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
C6
cs
cs
c
C--

FILE STRUCTURE

RECORD TYPE

FILE IDENTIFICATION
FILE CONTROL
FILF DATA
SET CHI DATA

******«****«*CRtPEAT FOR ALL ISOTOPES)
I3OTOPF CONTROL AND CROUP

PRINCIPAL CROSS SECTIONS
ISOTOPfc CHI DATA

PRESENT IF
SSSS3SSSSS3SZS3

ALWAYS

ALWAYS
ICHIST.ST.1

ALWAYS
ALWAYS
ICKl.ST.i

**********(RFPEAT TO N?CMAX SCATTtRINb BLOCKS)
• **«*«**tHEPfcAT FROM 1 TO NSBLOK)
* « SCATTERING SUB.BLOCK LORD(N),GT,0

*************

C—
CR
C
CL
C
Cw
c
ca
CB

c
CD
CD
CO
CO
CO
CD
C

c—

FILE

Huse
IVE»S
MULT

0V ISOTXS

HOLLERITH FlLt NAHF - ISOTKS <• (A6)
HOLLERITH USER IDENTIFICATION CA6)
FILE VERSION NU1BER
DOUBLE PRECISION PARAMETER

1. A6 WORD IS SINGLfc WORD
?• A6 WORD IS DOUBLE PRECISION



c—
CR
C
CL
C
cw
c
CB
C
CO
CD
CD
CO
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
C
C—.

C—
CR
C
CL
CL
CL
C
Cw
CM
C
CB
CB
CB
CB
CB
C
CD
CD
CD
CO
CD
CD
CD
CD
C
C--
C —
CR
C
CC

c
CL
C
c*
c
C8
CB
C
CD
CD
CD
CD
CD
C

HLh CONTROL

NGROUP,NISO,MAXUP,MAXDN,MAXORD,ICHIST,NSCMAX,NSBLOK

B

F0RMAT(4H ID ,816)

MGROUP NUMBER OF ENERGY GROUPS IN SET
NISO NUMBER OF ISOTOPES IN SET
H*XUP MAXIMUM NUMBER OF UP3CATTER GROUPS
MAXON MAXIMUM NUMBER OF DOHNSCATTER GROUPS
MAX OR 0 MAXIMUM SCATTERING ORi)ER (MAXIMUM VALUE OF

LEGENDRE EXPANSION INDEX USED IN FILE),
ICHIST SET FISSION SPECTRUM FLA6

ICHIST,EQ,0, NO FISSION SPECTRUM
ICHIST,EO.l, SET VECTOR
ICHIST,GT.l, SET MATRIX

NSCMAX MAXIMUM NUMBER OF BLOCKS OF SCATTERING DATA
NSBLOK BLOCKING CONTROL FOR SCATTER MATRICES, THE

SCATTERING DATA ARE BLOCKED INTO NSBLOK
RECORDS PER SCATTERING BLOCK,

FILE OATA

CH$ETIDCI),Isl,12)#(HlSONH(I),I«l,mSD),
1(CMI(J),Jil,NGROUP),<VEL(J),J*1,NGROUP),
2Jl,NGROUP),fcMIN,(LOCA(I),I«1,NISO)

•NGR0UP*(2+ICHIST*C2/{ICHlSTtl)))

2D ,1H*,11A6,1H*/
UH*,A6,1H*,9(1X,A6)/(10(1X,A6)))
FORMAT(1P6E12,5)
F0RMATCIP6E12.5)
F0RMAT(12I6)

HSETID,HISONM

CHI (PRESENT IF ICHIST,EQ,U
VEL,EMAX,EMIN
LOCA

HSETIO HOLLERITH IDtNTIFICATION OF SET (Ab)
HISONM(I) HOLLERITH ISOTOPE LABEL FOR ISOTOPE I (A6)
CHI(J) StT FISSION SPECTRUM (PRESENT IF ICHIST,KQ,I)
VEL(J) MEAN (JE'JTRON VELOCITY IN GROUP J (CM/SEC)
EMAXU) MAXIMUM ENERGY BOUND OF GROUP J (tV)
EMIN MINIMUM t'NERGV BOUND OF SET C£V)
LOCA(I) NUMBER OF RECORDS TO BE SKIPPED TO READ DATA FOR

ISOTOPE I, LOCA(l)s0

SET CHI DATA

PRESENT IF ICHIST,GT.l

((CHI(K,J),K»1,ICHIST),J«I,NGROUP)#(ISSPEC(I),I»l,N6R0UP)

N6ROUP*(ICH1ST*1)

F0RMAT(4H 30 ,JP5EJ2,5/(6EJ2,5)) CHI
FORMAT (12I<>) ISSPtC

CHt(K,J) FRACTION OF NEUTRONS EMITTED IN GROUP J *S *
RESULT OF MSSION IN ANY GROUP USING SPECTRUM K

I3SPEC lSSPECm«K IMPLIES THAT SPECTRUM K IS USED
TO CALCULATE EMISSION SPECTRUM FROM FISSION
IN GROUP I



CH
C
CL
CL
CL
CL
CL
C
Cw
C
ca
CB

c
CO
CD
CD
CD
CO
CO
CO
CD
CO
CO
CO
CO
CD
CO
CD
CD
CO
CO
CO
CO
CO
CD
CO
CD
CO
CO
CO
CO
CO
CO
CD
CO
CO
CO
CO
CO

eo
CO
CO
CO
CD
CO
CO
CD
CD
CD
CO
CO

eo
CD
CO
CD
CD
CO
CD
CD

ISOTOPE CONTROL AND GROUP INDEPENDENT DATA

H»BSID.HIDENT,HM»T, AMASS,EF13S.bCAPT, TEMP.SIGPOT, *r>f NS, KB«, ICHI,
1IFIS,I*CF,IMP,IN2N,IND,INT,LTOT,LTRN,ISTRPD,
£ a O S C T ( ) l

l)t(IJJ(J,N),J«l,N6R0UP),N'l»NSCMA)C)

3*MUI.T4J7+NSCMAX*(2*NGR0UP+2)

,J(JX,A6)/IP6F1?,5/FURMATUH
1(1216))

HABSIO

HIDEMT

HMAT
AMASS
EF1SS
tCAPT
TEMP
SIGPOT

ADENS

KBR

ICHI

IF IS

IALF

INP

IN?N

2ND

INT-

LTOT

LTRN

ISTRPD

IOSCT(NJ

HOLLERITH ABSOLUTE ISOTOPE LABEL • SAME FOR ALL
VERSIONS OF THE SAHfc ISOTOPE IN SET (A6)

IDENTIFIER OF LIBRARY FROM WHICH BASIC DATA
CAME(E.G. ENOF/B) (A6)

ISOTOPE IDENTIFICATION (E.G. ENDF/B MAT MO.) (A6)
CRAM ATOMIC WEIGHT
TOTAL THERMAL ENERGY YIELD/FISSION (w.SEC/FISS)
TOTAL THERMAL ENERGY YIELD/CAPTURE (W.SEC/CAPT)
ISOTOPfc TEMPERATURE (OEGHEES KFLVIN)
AVtRAGE EFFECTIVE POTENTIAL SCATTERING IN

RESONANCE RANGE (BARNS/ATO")
OENSTTY OF ISOTOPE IN MIXTURE IN rfHICH ISOTOPE

CROSS SECTIONS WERE GENERATED (A/BARN,CK
ISOTOPE CLASSIFICATION

J»FISS1LL

3X0THFR ACTIMIOE
OzFISSION PRODUCT
S«ST8UCTURE
6«COOLANT
7«C0NT«0L

ISOTOPF FISSION SPFCTRUM FLAG
ICHI.t9.e, USE SET CHI
ICHI.LQ,!, ISOTOPL IH1 VECTOR
ICHI.GT,!, ISOTOPF CHI MATRIX

(C.F) CROSS SECTION FLAG
IFISsCI, NO FISSION DATA IN PRINCIPAL CROSS

SECTION 9F.C0RB
•1, FISSION DATA PRESENT IN PRINCIPAL

CROSS SECTION RECORD
(N,ALPHA) CROSS SECTION FLAG

SAME OPTIONS AS 1FIS
fN,P) CROSS SECTION FLAG

SAMF OPTIONS AS IFIS
(N,2N) CROSS SECTION FLAG

SAMfc OPTIONS AS IFIS
(N,D) CROSS SECTION FLAG

SAME OPTIONS AS IFIS
(N,T) CROSS SECTION FLAG

SAME OPTIONS AS IFIS
NUMBER OF MOMENTS Of TOTAL CROSS SECTION PROVIDED

IN PRINCIPAL CROSS SECTIONS RECORD
NUMBER OF MOMENTS OF TRANSPORT CROSS SECTION

PROVIDED IN PRINCIPAL CROSS SECTIONS RECOHO
NUMBFR OF COORDINATE DIRECTIONS FOR WHICH

COOROINATE DEPENDENT TRANSPORT CROSS SECTIONS
ARE GIVEN, IF ISTRPO«a, NO COORDINATE DEPENDENT
TRANSPORT CROSS SECTIONS ARE GIVEN,

SCATTERING MATRIX TYPE IDENTIFICATION FOR
SCATTERING BLOCK N, SIGNIFICANT ONLY IF
LORD(N),GT,B
IDSCT(N)«B00 • UN, TOTAL SCATTERING (SUH OF
ELASTIC, INELASTIC, AND H, ?N SCATTERING)

* NN, ELASTIC SCATTERING
• NN, INELASTIC SCATTERING

10



CO
CO
CP
CD
CD
CD
CD
CD
CD
CO
CD
CD
CD
CO
CD
C

CR
C
CL
CL
CL
CL
CL
CL
CL
C

CW

c
CB
CO
CO
CO
CO
CO
CO
CO
CP
CO
CD
CO
CD
CO
CD
CO
CD
CO

c

CR

c
ccc
CLc
c
CBCB

c
COCD
CO
CD
CD

c
ft

LORO(N)

J6AND(J,N)

IJJ(J,N)

«300 + NN, (N,2N) SCATTERING PER CHITTED-
NEUTRON, •

HHERE NN JS THE LEGENDRE EXPANSION INOEX OF THfc -
FIRST MATRIX IN BLOCK N •

NUMBER OF SCATTERING OROERS IN BLOCK N, IF •
LORD(N)>0, THIS BLOCK IS NOT PRESENT FOR THIS •
ISOTOPE, IF NN IS THE VALUE TAKEN FROM »
IDSCTM), THEN THE MATRICES IN THIS BLOCK •
HAtfE LEGENDRt EXPANSION INDICES OF NN,NN*l» •
NN+2»,,,#NN*LORD(N}»1 *

SCATTERING BANDWIDTH FOR GROUP J, SCATTERING •
BLOCK N .

POSITION OF IN-GROUP SCATTERING CROSS SECTION IN
SCATTERING DATA FOR GROUP J, SCATTERING BLOCK •
N,COUNTED FROM THE FIRST WORD Of GROUP J DATA, •

PRINCIPAL CROSS SECTIONS -

Jf(SIOTPL(J,L'

3(CHIS0(J),Js'
4tS^P(J),Jsl,s>

5>(5fcf'( J)»Jsl t*
6<(sr«pf>fj,n,

FORMAT(41 SO

STRPl

S fOTPL

SNGAM
SFIS
SNUTOT
CHISO
SNALF
5NP

SNT1

SNT
STR^O

ISOTOPf

PRESfMT

KCnMSOtK.J)

,Jsl,"GROUP),1 =1,1 TOT),(SNl.*M(J),J=l,MiKUUP), -
•wGROUPj, (SWITCH (J) , J=l, NtiR'JUP), •
, MJRO'JP), fSMAlK J),Jsl,NG»OUP)/ -
(GROtiP ) > ( Ŝ -<»>i( J) . J= 1, 'iGROJPJ ,
GROUP). (SM (J), J=l,«iGROUP) •
J«1,^PUP).I«l.lST«P0) -

• inl^vGROup"*1' r ) + l i J T* I S T f t f 0* 2* I f I s* •

,iPseu,V(<>e:i>.b)) LfcNHTH n̂  LIST AS ABOVE

PL -ElGrtThO Tfia."»SPOHT CROSS SECTION •
THt H«ST tlfĉ 'E'JT OF ARRAY STRPL IS T«E
CURRfr^T (PI) wHGHTEO TRAMSPORT CROSS SECTION »

PL «EIG«Ttr! TOTAL CROSS SECTION
THE H^ST t^MtNt OF ArtHAV STOTPL IS THE •
HO* (PV) >UGHTEI) IOTAL CROSS SECTION •

C^,f) (PSt'Sfĉ T IF IFIS,GT,$I) »
TOTAL NfcuTrtl'N VlCtn/l" 1SS1OM (PRfcSEMT IF IFIS,GT.0)-
ISOTOPfc CHI (PRESENT IF K H I . E U . S )
(N,ALPHA) (PRESENT IF IALF.GT.KI) •

('•»>») (P"*fcSENT IF INP,(JT,0) •
(N,2N)(l.nSS) (PRfSEMT IF INiM,GT,0) .
(\,O) (P><ESF^T IF INu,GT,f) •
(i^#T) fPWf-.SE'JT IF INT.GT.0) »
COOROINATfr I/IKECTJON 1 TRANSPORT CHOSS SECTION •

(P«ESfNT IF ISTRPD.GT.a)

CHI riATA -

IF ICHl.GT.l m

,K=l,ICHI),J:l,NUROUP),tISOP£C(I),1*1, NGROUP) -

NGROUP*(ICHI+1) •

FORMATfaH bO
FORMATCiaifc)

CHI1S3(K,J)

ISOPEC(I)

,tP5Ll^,'j/(btia,5)) CWIISO «
ISCJPEC »

FRACTION OF NCUTRONS EMITTED IN GROUP J AS A »
KfSULT OF FISSION IN ANY GROUP USING SPECTRUM K •

ISOPEC(1)=K lHHLItS THAT SPECTRUM K IS USEO •
TO CALCULATE fcMISSION SPECTRUM FROM FISSION
IN GROUP I

11



c—
CR
C
CC
C
CL
C
CC
CC
CC
CC
CC
c
CN
c
CB

c
CO
CO
CO
CO
CD
CO
CD
CD
CO
CD
C

3CATTfcRING SUB-BLOCK

PRESENT IF LOKD(N).GT.(»

KMAXsSUM OVER J OF JB4N0CJ) MITHIN THE J»GROUP RANGE OF THIS
SUB-BLOCK, IF M 13 THE INDEX OF THE SUB-BLOCK, THt J-CROUP
RANGE CONTAINED OlTHIM THIS SUB-BLOCK IS

TO JU3M*C(NGROUP-1)/NSSLOK+1J

KMAX*!.ORON

SC*T(K,L)

70 , lP5Et2.5/(6fct 2.5>) )

SCATTERING MATRIX OF SCATTFRING O*f>ER LI FOR
REACTION TYPE I0ENTIFIEO BV IOSCT(N) FOR THIS
BLOCK, JBANO(J) VALUES FOR SCATTERING INTO
GROUP J ARE STORED AT LOCATIONS KiSUM FROM 1
TO (J-ll OF JBAND(I) PLUS 1 TO K»l +JBAMO(J),
THE SUM IS ZtRO *HEN J*t, J-TO-J SCATTER IS
THE IJJCJj-TH ENTRY IN THE RANGE JBAND(J),
VALUES ARE STOREO IN THE ORDER (J+JUP),
(J*JUP-1 )•..,,C J+1),J,C J-1).....C J'JDN),

JUP»IJJ(J)-l AND JON«JBAND(J)-IJJ(J>

CEOF

2. GRUPXS - Group-Ordered Neutron Cross
Sections

The basic data revisions and additions to the

ISOTXS file apply also to the GRUPXS file because

GRUPXS has the same data ordered by group that

ISOTXS has ordered by nuclide. In addition, as the

result of actual experience in using the file at

ORNL, the file has been reorganized extensively.

Since GRUPXS-II was never actually implemented, it

will be more useful here to compare GRUPXS-III with

ISOTXS-III than to discuss differences in GRUPXS-III

and GRUPXS-II.

The ISOTXS file is structured for use both as

an interface file and as a library file. It is,

therefore, ordered by isotope so that cross sections

for additional isotopes may conveniently be added

to an existing version of the file. It is ex-

pected that GRUPXS will be produced by a conversion

module from ISOTXS; then other modules will access

GRUPXS for further calculations. GRUFXS is ordered

by group because multidimensional codes frequently

process cross sections one group at a time. In many

applications GRUPXS may contain only a subset of the

isotopes available on an ISOTXS library file. GRUPXS

is structured for convenience in formulating macro-

scopic cross sections, whereas ISOTXS is organized

12

to readily accept microscopic cross sections as they

are generated by a cross-section processor code.

The data In ISOTXS are stored compactly. Conse-

quently, array dimensions vary from isotope to iso-

tope. In GRUPXS-III many of the dimensions are m=ide

constants of the file. Such dimensions must, there-

fore be the maximum values for the isotopes convert-

ed' from ISOTXS. This means zeros are used in arrays

where necessary to expand them to the maximum dimen-

sions. The affected dimensions are:

ISOTXS GRUPXS " Description

(by isotope)

LTRN

LTOT

ISTRPD

IDSCT(N)

LORD(N)

(maximum)

MAXT-MAXORIH-1

MAXT-MAXORD+1

NSTRPD

IDSCT(N)

LORD(N)

•

Number oi moments of
transport cross
sections

Number of moments
of total cross
sections

Number of coordinate
directions for trans-
port cross sections

Identifier for scat-
tering block N

Number of orders in
scattering block N



A consequence of these changes with respect to

the ISOTXS file is that storage requirements for all

data except the scattering data are known after read-

ing the FILE CONTROL record, and scattering data

storage requirements may be determined from reading

the ISOTOPE CONTROL AND GROUP INDEPENDENT DATA rec-

ord. This permits the establishment of a storage

strategy prior to beginning the processing of the

major blocks of data.

C****************»•••**********»*»*A************************************
C REVISED 07/01/73
C
CF GRUPXS»III
CE MICROSCOPIC GROUP NtUTRON CROSS SECTIONS
c
CN THIS FILE PROVIDES * BASIC BROAD GROUP
CN LIBRARY, ORDERED BY GROUP
C
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ft***************************************

cs
es
cs
cs
cs
cs
cscs
cs
cs
cs
cs
cses
cs
cs
cs
cs
cs
cs
cscs
c

Cft

z
•>c
CHc
CDCD
CO
CO
CD
CD
C

FILE STRUCTURE

RECORD TYPE
iiiittiiiiiriiiiiiiitiictisijii

FILE IDENTIFICATION
FILE CONTROL

riLE OAT*
SET CHI DATA
ISOTOPfc CONTROL AND GROUP

INDEPENDENT DATA
*************(REPEAT OVER ALL INfcRGY GROUPS)
* PRINCIPAL CROSS SECTIONS
A * * * * * * * * * * * *

•************(REPEAT OvER NCHJfc ISOTOPES)
* ISOTOPE CNI DATA
••********••*
*************(REPEAT OVER ALL tNERGY GHOUPS)
* SCATTERING CONTROL

PRFSfNT IF •
ii:ti::stiiiit> •

ALWAYS •
ALWAYS -
ALWAYS •
ICHIST.GT.l

ALWAYS •

ALWAYS •

NCHIN.GT.0 •
ICHKH.GT.l •

AL«*VS •
* **********{REPEAT TO NSCMAX SCATTERING BLOCKS) -
* * ******«*(R&PEAT FROM 1 TO NSSLOK)
• • • SCATTERING SUB-BLOCK
*************

FILE IDENTIFICATION

HNA*E,(HUSE 11),la I,2),IVERS

1*3*MJLT

HNAME HOLLERITH FILE NAMf • GRUPXS •
HUSE HOLLERITH USER IDENTIFICATION
IVERS FILE VERSION NUMBER
MULT DOUBLE PRECISION PARAMETER

\m A6 WORD IS SINGLL WORD

LOROtN),GT.e •

• (A6) -
(At) •

2« A6 WORD IS DOUBLE PRECISION WORD >

13



c»— ..........„.....—.....—..•-.—.,
CR FILE CONTROL
C
Ct NGRQUP,NlSO,MAXUP,MAXDN,MAXORDf1CHIST,NPSCS,NSTRPD,NCMIN#NICHI,
CL NSCMAX»NSBLOK,NRG,NRH
C
CM 14
C
CO NGROUP NUMBFR OF ENEKGY GROUPS IN SET
CO N1SO NUMBER OF ISOTOPES IN SET
CD MAXJP MAXIMUM NUMBER OF UPSCATTfcR GROUPS
CD MAXDN MAXIMUM NUMBER OF OOPNSCATTER GROUPS
CO HAXORO MAXIMUM SCATTfcRING ORDER (MAXIMUM VALUE OF
CO LRGENDRE EXPANSION INDEX USED IN FILF.)
CD ICMIST SET FISSION SPECTRUM FLAG
CO' »• SFT FISSION SPECTRUM VECTOR
CO .GT,l- NUMBER OF SPECTRA FOR KAH.GES IN INCIOtNT
CD ENERGY OFPENDfNT CHI
CO NP8CS LENGTH OF THE PRINCIPAL CROSS SECTION RECORDS
CO NSTRPD NUHBER OF COORDINATE QIRECIIOfcS FOR *HICH TRANSPORT
CO CROSS SECTIONS ARC GIVEN, ,IE,3
CD NCHIN NUMBER OF ISPTOPFS FOR WHICH THLRE ARb INCIDENT
CO ENERGY DEPENDENT CHI DATA
CO N1CHI NUMBFR OF INCIDENT fNERGV SPECTRA FOR ISOTOPE CHI
CO DATA (MAXIMUM)
CD N3CMAX MAXIMUM NUMBER OF BLOCKS OF SCATTERING OATA
CD FOB FACH GROUP SCATTERED INTO « CAN BE TMt
CD- NUMBER OF TYPES OF SCATTERING FOR WHICH THERE
CO ARE DATA
CO NSBLOK BLOCKING CONTROL FOR SCATTER MATRICES, THE
CD SCATTERING DATA ARE SLOCKED INTO NSBLOK
CD RECORDS PER SCATTERING BLOCK,
CO NRG RESERVED
CO NRH RESERVED
C

c....-.............-..................-.......—.-.——.————...
e......................................................................
CD flit DATA
C
CL (HSETID(!),!al,12),(HIS0NHm,!>l<NIS0),
CL ( CHI(J),jBl,NGROUP),(VEL(J)»J*l»Nr.ROUP),
CL (EMAX(J),Jsl,NGROUP)fEMIN
C
CM MULT*(NIS0+ie)tl+NGR0UP*C2tICHIST*(2/(ICHIST+l)))
C
CO HSE7ID HOLLERITH IDENTIFICATION OF SET (A6)
CD HISONM(I) HOLLERITH ISOTOPE L»BEL FOR ISOTOPE I (At)
CD CHl(J) SET FISSION SPECTRUM (PRESENT IF ICHIST.E6.U
CD VEL(J) MEAN NEUTRON VELOCITY IN CROUP J (CM/SEC)
CO EiAX(J) MAXIMUM ENERGY BOUND OF GROUP J (EV)
CD EMIN MINIMUM ENERGY BOUND OF SET (fcV)
C
CR SET CHI DATA
C
CC PRESENT IF ICHIST.GT.l

CL ((CHlI(K,J),K«l,ICHIST),J*J,NGROUP),(ISSPtCCI).I«l,NGROUPJ

CW NGROUP*(ICHIST«l)
C
CO CHII(K,J) FRACTION OF NEUTRONS EMITTED IN GROUP J AS A
CD RESULT OF FISSION IN ANY GROUP USING SPECTRUM K
CD ISSPECU) I S S P E C C D B K IMPLIES THAT SPECTRUM K IS USED TO
CD CALCULATE EMISSION SPFCTRUM FROM FISSION IN
CD GROUP I
C





CO
CO

c

m

C

CL
CL
CL
CL
CL
CL
C
cw
c
CO
CD
CD
CD
CD
CD
CD
CD
CD
CD
CO
CO
CD
CD
CD
CD
CO
CD
CO

eoCO
c
G.—•

p

c
cc
ccc*
c
CO
CO
CP
CD
CD
C

uIV RESERVED •
RESERVED •

PRINCIPAL CROSS SECTIONS -

(STrf»U(L>#L«l
(SFlS(l),IeU
(C^XSO( Dp I«l
(SNP(l),IxlrN
(SND(I),Ial,M

#NT«N)f CSTOTPL(L)»L*1#NTOT), (SNGAM(I), IaUNISO) ,
Nlsn),(SNUTOT(l),!*1,NISO),
rNICH),SNALF(I).Ixi,MS0), •

tSTRPDd, J),Iil,NIS0),J«l,NST»PD5 ' •

(uac /* CBltlTRhiA uf ntAU ifiuni T C A A futtfiaKiiw —

StRPL
STOTPL
SNGAH
8FIS
SNUTOT
CH7SO

SNALF
SNP
SN?N
SM)
SNT
STRPO(I#J)

K'TRN

NTOT

NJCi

ISOTOPF

PRESENT

NGROUP*(!CHII

ICHJI
CHT5l(K,J)

/SOPEtfI)

PL WEIGHTED TRANSPORT CROSS SECTIONS
PL WEIGHTED TOTAL C><OSS SECTIONS
(N,GAMMA) CROSS SECTION •
(U,FISSION) CROSS SLCTION •
TOTAL NEUTRON YIELO/FISSION •
ISOTOPE CHI VECTOR (PRESENT FOR ISOTOPE I IF •

ICHKD.EQ.l)
(NrAtPHA) (PRESENT IF T.ALF.GT.0} *
(N,P) (PRESENT IF INP.GT.B) •
(N,2N) (LOSS) (PRESENT IF IN2N,GT,0) •
(N,r>) {PRESENT IF IN'J.GT.aj •
(N»T) (PRESENT IF INT ,GT,3> -
COOHOINATE DIRECTION J DEPFNOtNT TRANSPORT CROSS

SECT!OM< PRESENT IF NSTRPO.GT.0J •
NUMBFR OF TRANSPORT CROSS SECTIONS GIVEN PtH

G40UP • fcOUALS SUM OF LTRN(I) OVER ALL ISOTOPES -
NUMBER OF TOTAL CROSS StCTIONS GIVFN PER GROUP • •

fc'JOALS SUM QF UTOT(I) OVER &LL ISOtOPtS •
NUHBFR OF ISOTOPE CHI VALUES CIVFN PEN GROUP - «

EQUALS SUM OF ICHI(I)*(2/(ICHI(I)»D) OVER ALL -
ISOTOPES

CHI DATA .

It NCMlNt6T,0 AND ICMim.&T.l •

• 1) •

sICHT(I) I
FRACTION OF NtUTRONS EMITTED IN GROUP J AS A RESULT.

OF FISSION IN ANY GROUP USING SPECTRUM K .
ISOPECdlsK IMPtXES THAT SPtCTRU" K IS USfcD TO •

CALCULATE EMISSION SPECTRUM f-RQM FISSION IN -
GROUP I •

c
CL
CL
C
c«
c
cc
eo
to
CD
C

SCATTERING CONTROL

SCATTfeRINS BANDWIDTH FOR ISOTOPE I, BLOCK N
POSITION OF IN«6R0UP SCATTERING CROSS SECTION IN

SCATTERING DATA FOR ISOTDPF I, SCATTERING BLOCK
N,COUNTED FROM THE FIRST WORD OF ISOTOPE I DATA



C - -
CR
c
cc
c
CL
C
CC
cc
cc
c
CW
c
CO
CO
CO
CD
CO
CO
CO
CD
CD
CO
C
CN
CN
CN
CN
CM
CN
C
C—

SUtJ»BLOC*

PRESENT IF LOR9(N),GT,0

((SCATCK,L),K«l,KMAX),L*l»LORDN)

OVER I OF JBAND(I,M) rtlTHJN TMf I.RANGE OF SUB-BLOCK M,
THE I-RANGE IS IL»(H»1)*CCMSO-l) / tSeLOK + t j * 1
TO I

KrtAX*LORON

SlAT(K,L) SCATTERING MATRIX OF SCATTERING OROtK L, FOR
REACTION TVPt IDENTIFIED BY IDSCTCM) FOR THIS
BLOCK, JBANO(I) VALUES FOR SCATTFHING INTO
GHOUP J ARE STORED AT LOCATIONS K«5UM FROM 1
TO (I-l) OF JfANO(I) PLUS t TO K-1*J8AND<I),
THE SUM IS *t«O 4HLN 1*1, JoTO-J SCATTER IS
THE IJJ{I)»TH EMTRY I« ThF RANGE JBANO(I),
VALUES ARE STORED IN THE 09DE* fJ+JUP),

) , . , . , CJtl),J.(J-l).....(.)- JON),
JUPxIJJtn-1 AND JDN«JBANO(I)-IJJ(I)

BLOCKING OVER ISOTOPES FOR EACH OROfcf IS
NECFSSAAY IF T»E DATA IS TO BE PROCtSSFD ONCE
SEQUENTIALLY AND THt MACROSCOPIC DATA STONED
ONE ORDER AT A rt"E, I" THIS fcVfMT, EITHER
WA.LJE5 OF LOHOtN) HOST 8E LIH1TED TO 1 OR
NSBLOK Hi 1,

CtOF

3. BROKXS - Bondarenko Cross-Section Data interpolation tables need be included in BROKXS.

This file is required as an adjunct to the No changes in BROKXS-II other than the introduction

ISOTXS file when the Bondarenko self-shielding method of the MULT parameter are present in BROKXS-III.

is to be used. Only those isotopes which have

c
c
Cf
ct
c
CN
CN
CN
CN
CN
c
c****

BfiKOXS-IIl
SELF-SHIELOISG TA91.tS

THIS FILE PROVIDES DATA NLCESSARV FQR
90N0ARENK0 TRLATHENT IN ADDITION TO
THOSE DATA IN FILfc ISOTXS
FORHATS GIVEN ARE FOR FILE: tXCHANSE PURPOSES
ONLY.

C - -
CS
CS
CS
CS
CS
CS
CS
CS
CS

FILE STRUCTURE

HfcCORO TYPt

FILL IDENTIFICATION
U L t CONTROL
FILE DATA

* * * * * * « * * * t * * ( R E P F A T FROM 1 TO
* SELF.SHIELDING FACTORS

PRESENT If

ALWAYS
ALWAYS

ALWAYS
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CS • CROSS SECTIONS AL*AVS
cs *************
CS
c
c.........................................................
c «.*.•
CR FILE IDENTIFICATION
C
CL
Cm 1*3*MULT
C
CB FORMAT(S1H 0V BRKOXS ,A6,1H»,
CB 1?A6.1H*«I6)
C
CO HNAME HOLLERITH FILE NAME • BRKOXS - t*6)
CD HgSt HOLLERITH USER IDENTIFICATION (At)
CO IVE«S ULt VERSION NUMBER
CD MULT DOUBLE PRECISION PARAMETER
CD ) . Ab HORD IS SINGLE NORD
CO 2. A6 MORD IS DOUBLE PRLCISION MORD
c
c«.................. ...........................................
e.................................................................
CR FILE CONTROL
C
CL NCROUP,NISOSH,NSIGPT.NTEMPT
C
CM 4
C
CB FORMAT(4H ID ,UI6)
c
CO NGROUP NUMBER OF FNtRGY GROUPS IN SET
CO NISOSH NUMBER OF ISOTOPES «ITH SELF.SHIELDING FACTOR*
CD NSXGPT TOTAL NUMBED OF VALUES OF VARIABLE X (SEE FILE OATA
Cb RECORD) WHICH ARfc GIVEN, NSIGPT IS EQUAL TO
CD THE SUM FROM 1 TO NISOSH OF NTABP(I)
CD NTEMPT TOTAL NuMBER OF VALUES OF VARIABLE TB (SEE FILE
CD DATA RECORD) tfHlCH ARE GIVFN, NTEMPT IS EQUAL
CD TO THE SUM FROM ] TO M303H OF NTABT(I)
C

c....................................................................
c — — ..-.—.......—.
CR FILE DATA
C
CL
CL KEMAX (J),Jsl,NGKOIr'P)fEMINl(JBFL( I) . 1*>, NISOSH),
CL 2{JBFH(I),I«l,MIS0SH),(NT*6P<I),I«l,NlS0

C
CM («+HULT)*MSOSH+NSIGPT*NTt^PT*NGROUP»t
C
CB FORMATC4H 20 ,9(lX,Ab)/ HISONMCB F0RMAT(lP6Et2,5) X,TBfEMAX
Zti F0Rf*T(12I6) J8FL,JBFH,NTABP,NTA8T
C
CD HISONM(l) HOLLERTTH ISOTHPf LABEL FOR tSOTOPE T CA6), T«ESE
CO LABELS MjST BE A SUBSET OF THOSF TN FILE ISOTXS
CO OR GHUPXS, IN THE CORRESPONDING ARRAY,
CO X ARRAV OF LM(S1GPP)/LN(1») VALutS FOR ALL ISOTOPtS,
CD WHERE SIGP0 IS TrtE TOTAL CROSS SECTION OF TH(-r
CD OTHER ISOTOPES IK THb MIXTURE IN BARNS PER ATOM
CD OF THIS ISOTOPE. FOR ISOTOPE I* THE NTABP(I)
CD VALUES OF X FON WHICH SELF.SHlEtOING FACTORS
CD ARE GIVFN ARfc STORED STARTING AT LOCATION L«l+
CD SUM FROM 1 TO I«l OF NTABP(K),
CO TB AP.PAY OF TEMPERATURES (DEGREES C) FUR ALL ISOTOPES.
CO FOR ISOTOPE It THE NTBT(I) VALUES OF TB FOR
CD hHICH SFLF-SHIELDTNG FACTORS ARE GIVEN ARE
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CO
CO
CO
CD
CO
CO
CD
CD
CD
CO
CO
CO
C

c—

STORED AT LOCATION L M + SUH FROM 1 TO 1-1 OF
NTABT(K),

EMAXCJ) MAXIMUM ENERGY BOUND OF GKOUP J (EV)
EMIN MINIMUM ENERGY BOUND OF SET (EV)
JBFL NUMBER OF LOWEST ENER6V GROUP FOR WHICH SELF*

SHIFLDING FACTORS ARE GIVEN,
JBFH NUMBER OF HIGHEST ENERGY GROUP FOR rtHICH SELF-

SHIELDING FACTORS ARE GIVEN,
NTABP(I) NUMBER OF S1GPB VALUES FOR HHICM SFLF-SHlfcLOING

FACTORS ARE GIVEN FOR ISOTOPE I.
NTABT(I) NUMBER OF TEMPERATURE VALUES FOR CHICH SELF*

SHIELDING FACTORS ARE GIVEN FOR ISOTOPE 1,

Cft
e
CL
CL
CL
CL
CL
C
CC
cc
CC
cc
c
Cw

c
en
c
CO
CO
CD
CO
CO
CO
CD
CO
CO
CD
c
c—«

SELF*SH1ELOIN6 FACTORS

, , , ) , J J L I , ) ,
(((FCAP(NfKfJ),Nal,NBINT),Ks|,NBTEM)rJaJBFLIfJBFHI),
(((FFIS(N,K,J),N«1,NBINT),K«1,NBT£M),J«JBFLI#JBFHI),
(((FTR (N,K,J),Ncl,NBINT),Ka!,KiBTEM),JaJBFLI«JBFHI),
(((FEL (

NBINTaNTABP(I)
NBTtMsNTAtiT(I)
JBFLIeJBFL(I)

FORMAT(<|H 3D ,lP*LI2,S/(.E12.b))

FTOT

FCAP

FF1S

FTR

PEL

TOTAL SCLF«SHIELDIKG FACTOR EVALUATED AT
X(N) AND T8(KJ,

CAPTURE 8ELF-5M1ELDIN6 FACTOR tVALUATtD AT
X(N) AND TB{K).

FISStON SELF»SHIELPIN6 FACTOR FVALUATED AT
X{N) AND TB{R),

TRANSPORT SUF>SH1ELDING FACTOR EVALUATED AT
X(N) AND TB(K),

ELASTIC SELF»SHXELDING FACTOR EVALUATED AT
X(N) AMO TB(K),

C -
CR
C
CL
CL
C
CM

C
en
C
CD
CO
CD
CO
CD
CD
C

c

CROSS StCTIONS

( ( J ) , J » J , N G R 0 U P ) » { » l ,
l(XSMU(J),Ja!.NGROUP)#(XSeO(J),J«J,NGROUP),(XSXI(J),J«l.NGROUP)

XSIM

xst

XSCD

xsxi

POTENTIAL SCATTtRIMG CROSS SECTION (BARNS)
INELASTIC CROSS SECTION (BARNS)
ELASTIC CROSS SECTION (BARNS)
AVERAGE COSINL OF ELASTIC SCATTERING ANtfLE
ELASTIC OOHN>8CATTE«ING TO AnjACC'T GROUP
AVERAGE ELASTIC SCATTERING LFTHARGV INCREMENT
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4. DLAYXS - Delayed Neutron Data

This file provides delayed neutron data in

raultigroup form. The individual data blocks are

related to cross-section files in ISOTXS and GRUFXS

by the absolute isotope label. No changes in

DLAYXS-II other than the introduction of the MULT

parameter are present in DLAYXS-III.

Currently users must produce DLAYXS files from

card input because no nuclear data processing codes

are generally available that produce the DLAYXS file

from ENDF/B data. More often than not, delayed

neutron yield data are given in standard references

in terms of delayed neutron fractions (5 for each

family N. These fractions are readily converted to

file quantities using

SNUDEL(L.N) = SNUTOT(L) ' Sj,

where SNUTOT(L) is the total neutron yield per fis-

sion in group L found in the PRINCIPAL CROSS SECTIONS

records in the ISOTXS or GRUPXS files.

C********»«
C

c
CF

c
CM
CM

REVISED P7/01/73

MICROSCOPIC GROUP DELAYED NtUTRON PHECURSOK DATA

THIS FILf PROVIDFS PRECURSOR YIELDS,
EMISSION SPECTRA, AND DECAY CONSTANTS
ORDERED BY ISOTOPE, ISOTOPES A«E IDFNTIF1ED
BY ABSOLUTE ISOTOPE LABELS KM HFLATION TO
ISOTOPES IN FITHCR FILE ISOTXS OR GRUPXS,
FORMATS GIVEN ARE FOP FIU EXCHANGE PURPOSES

CN
CN
CN
C

c***********************************************************************

cs
cs
cs
cs
cs
c»
cs
cs
cs
cs
cs
cs
c
C--

FILfc STRUCTURE

RECORD TYPE PRESENT IF

ML E IDENTIFICATION
FILE CONTROL
FILE DATA, DECAY CONSTANTS,

EMISSION SPECTRA
***********»*(REPE*T TO NISOD)
* DFLAYED NEUTRON PRECURSOR
• YIELD DATA
*************

AND

ALWAYS
ALWAYS

ALWAYS

ALWAYS

C —
CR
C
CL
C
Cw
C
CS
CB
C
CD
CD
CO
CO
CD
CD
C
Cm.

FILE IDENTIFICATION

(HUSE(!),!•1,2),IVERS

1+3*MULT

FORHAT(ltH 0V DLAYXS ,A6,1H*
12A6,1H*,I6)

HUSE
!VE«S
MOLT

HOLLERITH FILE NAMF . DLAYXS »
HOLLERITH USER 1DENTIHCATI0N fAfc)
FILE VERSION NUMBER
DOUBLE PRECISION PARAMETER

!• A6 WORD IS SINGLE I«ORD
a- kb «0R0 IS ROUBLE PRECISION
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c«
CR
C
CL
C
C*
C
CB
C
CD
CD
CO
CD
C
C —

FILE CONTROL

NGROUP, MSOD, H.FAM,

a

FORNAT(«h 10 ,«I6)

NGRUUP NUHBES OF NtUlRON ENERGY GROUPS IN SET
NISUD »*U*e»ER OF ISOTOPES IN DELAYED NEUTRON StT
NFAM NUMBER OF OtlAYED NEUTRON FAMILIES IN StT
IDU* DUMMY TO PAKE UP FOUR WORD RECORD,

C —
CR
C
CL
CL
CL
C
C«
C
CB
CB
C8
CD
C
CD
CO
CO
CD
CO
CD
CO
CO
CD
CD
CO
C

FILf- DATA, DECAY CONSTANTS, AMO FHISSIOM SPECTRA

< HA»SID( I), 1 = 1, NISOO), (FLAM(*),NS l.f.F AH), ((CHICK J,N),J*LNGKOUP)t

Ns 1,NFAM),(LMAX(J),JS1, NGROUP), fc "1^, ( NKf-AM f I) , 1 = 1, »JlS003 ,
O

H A O S I D

,CHID,EHAX,FMIM

HABSIDU)

CHlu(J,N)

EHAX(J)
EMIN
NKFAM(I)

LOCA(I)

HOLLERITH ABSOLCTt ISOTOPt t*BH. FOR ISOTOPfc I (A6)
DELAVEP NtOTRO'j PRECURSOR DECAV CONSTANT

Ff>R FAMILY •••
FfiACTIOM Of DELAYED MHIT90NS EMITTFO INTO NEUTROM

ENERGY GhPOP J fMOM PRECURSOR fAMILY h
C*)HiG* ROUM) OF GxOUP J tEV)
INfHCr BOUMt. OF StT (t«)

OP FAMILIFS 10 WHICH FISSIUM IN ISOTOPE I
CONTRTHUTES OELAYJO NEOTHOK PffcCURiOHS

MjMnFf< nf RHORUS TC ft SKlPPLn TO READ OATA FOrt
IR0TO*>t I, LOCA(l)sj!i

CR
C
CL
C
CC
C
CM

c
CB
CB
C
CD
CD
CO
CD
CD
C

DELAYED NEUTRON PRECURSOR YIELD OATA

NKFAMIaNKFAM(I)

(MGROUP*1)*NKFAMI

F0RKAT(4H 3D ,JP5E12,5/(*tl2.5J) SMUOEL
F0RHATU216) NUHFAM

SNUDFL(J.K) NUMBER OF DELAYED NEUTRON PRFCUSORS PKOOUCED IN
FAMILY NU^UEM NU"FAM(K) PER FISSION \H
CROUP J

NUHFAM(K) FAMILY NUMBER Of THE K.TH YIELO VECTOR IN
ARRAY $MUDEL(J»K)
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5. ISOGXS - Huelide-Ordered Gamma Cross Section

This file provides a broad group library for

gamma ray cross sections. It serves as the output

file of a code that processes ENDF/B gamma data into

broad group form for subsequent use in transport

calculations. Both the neutron and gansraa ray energy

group structures are involved. Principal cross

sections including P. weighted transport and total

cross sections, absorption cross sections, and energy

deposition cross sections, are stored in one record

and matrices for neutron production (Y,n), gamma

production (n,Y), and gamma scattering (Y.Y 1) cross

sections are stored in separate records. All the

data are stored compactly.

The cross sections represent sums of all signif-

icant contributing reactions. For example, absorp-

tion cross sections include the photoelectric effect,

pair production, and any significant nuclear photo-

disintegration reactions. Gamma production cross

sections (n,y) include gammas from fission, neutron

capture, and inelastic scattering of neutrons.

ISOGXS-III is the first version of a gamma ray

file to be included in the set of interface files.

C*************A*********************************************************
C REVISED 07/01/73
C
CF IS0GXS-1II
CE MICROSCOPIC GROUP GAMMA CROSS SECTIONS
C
CN THIS HIS PROVIDES A BASIC BROAD GRUOP
CN LIBRARVt ORDERED BY ISOTOPE
CM FORMATS GIVE* ARF FOR FILE. EXCHANGE PURPOSES
CN ONLY,
C

c—
cs
cs
cs
cs
cs
es
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
cs
CS
e
c—

FILfc STRUCTURE

RECORD TYPE
sczssszzzszszzazazaaazzaazzzzzaaazz

FILE IDENTIFICATION
FILE CONTROL
FILE DATA

*************(REPEAT FOR ALL ISOTOPES)
ISOTOPE CONTROL
PRINCIPAL CROSS SECTIONS

*******«**{»EPE»T FRO" 1 TO L6N)
* ******»(REPFAT FROM 1 TO

NFUTRON PRODUCTION CROSS SECTIONS
* *
***********

•**«««*»**(REP£AT FROM ] TO LNG)
* *******(REPF.AT FROM 1 TO NBLKNG)
* * GAMMA PRODUCTION CROSS SECTIONS
* *
***»**•»*•*

•*********(RFPEAT FROM J TO LGGJ
* *4*****(REPEAT FROM ) TO MSIKC.G)
* * GAMMA SCATTERING CHOSS SECTIONS
* *

*•••*******•**

PRESENT IF

ALWAYS
AL"AYS

ALWAYS
ALWAYS

AND

ANO

IGG.EtJ.l AND
NBLKGtt.NS.B
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en
c
CL
f»

c
CW
*
c
CS
CB
C
CO
CD
CD
CD
CO
CD
C

CR
mc
CL
C
CM
C
CB
c
CD
CD
CO
CD
C

FILE IDENTIFICATION •

HNAME,(HUSE(I),I«l,2)fIVERS "

WS-MULT

FORMAT(1SH 0\
12A6,1H*,I6)

HNAME
HUSE
IVERS
MULT

t 1SOGXS ,A6»1H«, •

HOLLERITH FILL NAME -1SOGXS • (A6J •
HOLLERITH USER IDENTIFICATION <A6) •
FILE VERSION NUMBER •
OOUBLE PRECISION PAHAMETER

1. A6 WORD IS SINGLE WORD •
2» A6 MORO IS OOUBLE PRECISION HORD •

FILE CONTROL

NCROUP,NGGRUP

a

F0RMAT(4H ID

NGROUP
NGGRUP
N6IS
IDUM

iNGIS.IOUM "

,«I6) •

NUMBER OF NEUTRON ENERGY GROUPS •
NUMBER OF GAMMA ENERCY GROUPS -
NUMBER OF ISOTOPFS «ITH GAMMA CROSS SECTIONS >
UNDEFINED, USED TO OBTAIN FOUfl mORO RECORD -

c-
CR
c
CL
CU
C
Cw
c
CB
CB
CB
C
CD
CD
CD
CD
CD
CD
CD
C
C —
o-
CR
C
CL
C
CM
C
CB
C
CD
CD
CO
CD
CD
CO
CD
C
c—

FILE DATA

(HSETIDtl),I«l,1 (HGISON(I) {VEL(J)»J*l.NGROUP),

F0R>1AT(SH 20
t(l0(UtA6)))
F0RHAT(lP6E12,5)

HSETI!),HGISON

HSETID
HGISONtD
V£L(J)
EMAX(J)

EMAXG(K)

HOLLERITH IDENTIFICATION OF SfcT (A6)
HOLLERITH ISOTOPF LABEL FOR ISOTOPt I (Afc)
MEAN NEUTRnN VELOCITY IN GROUP J CCM/SECJ
MAXIMUM ENERGY BOUND OF NbUTRON GROUP J tEV)
MINIMUM NEUTRON ENERGY BOUND (EV)
MAXIMUM ENERGY BOUND OF GAMMA GROUP K tEV)
MINIMUM GAMM* ENERGY BOUND (EV)

ISOTOPE CONTROL

HABS10,LGT0T, L5TRN# I6N, IM&. IGli

MULT*5

F0RMAT(4H 3D ,A6,SI6)

HAftSID HOLLERITH ABSOLUTE ISOTOPE LABEL • SAME FOR ALL
VERSIONS OF SAME ISOTOPE IV 3FT

LGTOT NUMBER OF MOMENTS OF TOTAL CROSS SECTION
LGTRN NUMBER OF MOMENTS OF TRANSPORT CROSS SeCTIOM
IGN GAMMA,N CROSS SECTIONS PRESENT, 1*YES,0«NO
ING N,GAMMA CROSS SECTIONS PRESENT, l*YES,0aNQ
IGG GAMMA SCATTERING CROSS SECTIONS PRESENT, laYES,0BNO
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CR PRINCIPAL CROSS SECTIONS
C
CL ((GTRPL(K,L),Kal,lnSGRUP),L=l«LSTRN),
CL l((GTOTPL<K#L>,K»l»NGGRUP),Lel,LGT0T)i(GA8S(K),Kal,NGGRUP),
CL 2(GEDEP(K),K«l,NGGRUP),(GDGR{K),K»l,NGGRUP)
C

C
CB FORMATUH 40 ,iP5tl2.5/(6E12.5n
C
CD GTRPL PC WFIGHTED TRANSPORT CROSS SECTION
CD 6T0TPL PL WEIGHTED TOTAL CROSS SECTION
CD GABS TOTAL ABSORPTION CROSS SECTION
CD GEDEP ENERGY DEPOSITION.CROSS SECTION X ENfcRGY (EV)
CD DEPOSITED
CO GDGR SOURCE FROM TOTAL DECAY (PHOTONS/DIS)
C

c............................—.——————"—-—.——.—.—.
CR NfcUTRON PRODUCTION CONTROL
C
CC PRESENT IF IGN.EQ.t
C
CL LGN,NULKGN,(JBNDGN(J),JaI,NGROUP)t(IJJGNCJ),jBl,NGROUP)
C
CW 2*(NGR0UP*l)
C
CB F0RMATC4H 50 ,UI6/(12Z6>)
C
CD LCN NUMBER OF ORDtRS OF GAMMA ,U CROSS SECTIONS
CD NSLKGN NUMBER OF BLOCKS OF GAMMA,N CROSS SECTIONS
CD PER ORDER
CD JBNDGN(J) BANDrilDTH OF GAMMA GROUPS YIELDING NEUTRONS IN
CD GROJP J
CO I J J G N ( J ) LOWEST tMEP-liV GAMMA GROijP OF BAND JBNDGNtJ)
C
C.......*..... .......................................................
c———.—.———.-..——.—.—.—o————.——.—.-,..-...
CR NEUTRON PRODUCTION CROSS SECTIONS
e
CC PRESENT IF IGN.tO.l AND NULKGN.GT.d
C
CL (GCN(L),L»l#LGNMAX)
C
CC LCNMAXaSUM OVER J OF JBNDGN(J) WITHIN THE JPGROU? RANGE OF THIS
CC BLOCK, IF M IS THL INDEX OF THE SLOCK, THE J-GRQU" RANGE
CC CONTAINED WITHIN THIS BLOCK IS JL«(H-U*f(NG»OUP»J1/NBLKGN4I)
CC TO JU«M*{(NGROUP-l)/NBLKGN+l)
C
CM L6NMAX
e
CB F0RMATC4H 60 , I P S E U . 5 / C 6 E 1 2 . S ) )
C
CO GGN(L) CROSS StCTlOMS FOR PRODUCTION OF NEUTRONS BY
CD GAMMAS, JBNOGN(J) VALUtS OF TH£ CROSS SECTIONS
CO FOR EACH NEUTRON GROUP J ARF STORFD ACCORDING TO*
CD THE GAMMA CROUP ORDER K«UJGN{J), IJJ6N( J)-l,,.,
CD ,.,,lJJGntJ)'JSHor,n(j) + \, IN EACH BLOCK M,
CD THE JBNOGKJ) VALUtS A»f STORtO IN LOCATIONS
CD L«LL TO LaLU "HERE. LL«1 PLUS SUM OVER JBNDGN(N)
CD FROM NaJL TO NiJ.l AND LU*LL PLUS JBNDGN(J)-l
C
C - — • ....



c—
CR
C
Cr
C
CL
c
CW

c
CB
c
CD
CD
CD
CO
CD
CD
C
C »

GAMMA PRODUCTION CONTROL

PRESENT IF ING.EQ.l

2*fNGGRUP+l)

FQRMATCIH 7D ,1116/(1216))

ING NUMBER Of- ORDERS OF N,GAMMA CROSS SECTIONS
NiLKNG NUMBER OF BLOCKS OF N,GAMMA CROSS SECTIONS

PER ORDER
JBNONb(K) BANDWIDTH OF NEUTRON GROUPS YIELDING GAMMA! JN

GROUP K
UJNG(K) LOrfEST ENERGY NEUTRON GROUP OF BAND JBNONG(K)

C—
CR
C
CC
C
CL
C
CC
CC
c
Cw
c
CB
C
CD
CD
CO
CD
C

GAMMA PRODUCTION CROSS SECTIONS

PRESENT IF ING.EG,1 AND NBLKNG.GT.0

IS SAME AS LGNHAX ABOVE EXCEPT JBNDNG(K) AND NBLKNG ARt
USED INSTEAD OF JBNDGNfJ) AND NHLKGN

LNGHAX

FORMAT<«H SO ,1P5E12,5/(6E12,5))

GNG(L) CROSS SECTIONS FOR PRODUCTION OF GAMMAS BY
NEUTRONS. STORAGE IS SIMILAR TO THAT FOR GGN(L)
EXCEPT JBNOMG(K) AND IJJNG(K) HEPLACt
AND

C—
CR
C
CC
C
CL
C
c*
c
CB
C
CD
CD
CD
CD
CD
CD
C
C—

GAMMA SCATTLRING CONTROL

PRESENT IF IGG.EO.l

LGG,NBLKGG»(JBNDGG(J)#J«trN66RuPJ,(UJG6(J),J»1,NGGHUP)

FORMAT(«H 9D , 11T6/(J2I6))

NBLKGG

JBNDGGCK)

IJJCG(K)

NUMBER OF ORDERS OF GAMMA SCATTERING CROSS SECTIONS
NUMBER OF BLOCKS OF GAMMA SCATTERING CROSS SECTIONS

PEP ORDER
BANDMIPTH OF GAMMA GROUPS YIELDING VAMMA5 IN

GROUP K
LOWEST ENERGY GAMMA GROUP OF BAND JHNJGGCK)

CR
C
CC
C
CL
C
CC
CC

GAMMA SCATTERING CROSS SKTIONS

PRESENT IF ICG.EQ.l AND NBLKGG.GT.fl

(GGS(L)#L«1»LGGMAX)

LGGMAX IS SAMt AS L6NMAX ABOVE EXCEPT JBNDGG(K) AN5 NBLKGG ARE
USED INSTEAD OF JbMDGN(J) ANO NBLKGN,
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c
CM
c
CB
C
CD
CD
CD
C

LGGHAX

F0PHAT(5H

CROSS SECTIONS FOR GAMMA SCATTERING, STOKAGE IS
SIMJI.AR TO THAT FOB GGN(l) EXCEPT JBNDGG(K) AND
IJJGG(K) REPLACE JBNDGN(J) AND IJJGN(J),

CEOF

C. Reactor Specifications Files

1. GEODST - Geometry Description

This file presents a geometric description for

a neutronics problem. GEODST-III is changed with

respect to GEODST-1I to provide for both fine mesh

and coarse mesh specifications, and to provide a

wider range of hexagonal geometry specifications.

In GEODST-III the mesh is specified in the two

records COARSE MESH INTERVAL BOUNDARIES and FINE

MESH INTERVALS PER COARSE MESH INTERVAL. Variables

NCINTI, NCINTJ, and NCINTK, defining the number of

coarse mesh intervals in the first, second, and third

dimensions, respectively, have been added to the

FILE SPECIFICATIONS record. The latter record in

addition contains a new flag NRASS which permits

specification of the region assignments on either

the coarse mesh or the fine mesh. The optional

assignments are contained in the last two records

of GEODST-III.

COARSE MESH

REGION ASSIGNMENTS TO
/

Modifiers for dimension searches contained in the

SEARCH-III file are also now assigned en the coarsh

mesh.

Specifications on hexagonal and triagonal ge-

ometries are clarified and extended in GEODST-III.

Hexagonal geometry is used in modeling the full array

of subassemblies in a core. In the triagonal ge-

ometries various symmetries in the array of sub-

assemblies are exploited. In all cases the origin

of coordinates is at the center of the central sub-

assembly. Lines of symmetry are either perpendicular

to subassembly flats or pass through subassembly

corners.

Triagonal geometry options are specified in

GEODST-III by the parameter NTRIAG in the FILE

SPECIFICATIONS record. The NTRIAG options are

illustrated in Fig. 2. These drawings were provided

by B. J. Toppel of ANL.

INTERVALS.

FINE MESH
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Center

Fig. 2. Triagonal geometry options.
a. 120° axes rhombus region of solution,
NTRIAG « 0.

Center

Fig. 2.b. 60° axes rhombus region of solution
NTRIAG - X.
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Fig. 2.c. Full rectangular region of solution,
NTRIAG = 2.

Center

Fig. 2.d. Rectangular region of solution - 90° symmetry
NTRIAG = 2.
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Center

Fig. 2 . 6 . Rectangular region of so lut ion - 180° symmetry,
NTRIAG = 2 .

NTRIAG =3

NTRIAG=4

Fig. 2.f . Triangle regions of so lu t ion ,
NTRIAG = 3 , 4 .
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C * * * * * * * * * * * * * * * * * f t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
C REVISED 07/01/73
C
CF GEOOST • III
C
CE GEOMETRY DESCRIPTION
e
C******ft*ft**************************!************************************

CR

c
CL
C
cw
c
CO
CO
CO
CO
CO
CO
c

FILE IDENTIFICATION

HNAME,(HUSE(1),I»1,2>,IVERS

l*3*MULT

HUSfc
IVERS
MULT

HOLLERITH FILE NAME - GEODST • (A6)
HOLLERITH USER IDENTIFICATION (A*.)
FILE VERSION NUPBLR
DOUBLE PRbCISION PARAMETER

1- A6 WORD IS SINGLt v»PRD
2- *6 WORD IS DOUBLt PRECISION WORD

C—
CR
C
CL
CL
CL
C
CW
C
CO
CO
CO
CD
CO
CD
CD
CD
CD
CD
CO
CD
CO
CO
CO
CO
CO
CO
CD
CD
CD
CO
CO
CO
CO
CD
CD
CD
CD
CO
CD
CO
CD
CO
CO

FILE SPECIFICATIONS

IGOM,NZ0NE,NREG,NZCL,NeiNTI,NCINTJ,NCINTK,N!HTI,NINTJ,NINTH,1MB1,
IMB2,JMBl,,tMB2,
CNGOP(I),I»1,S)
27

1501 GEOMETRY Bm POINT {FUNDAMENT^ HOOt)
1* SLAB
2- CYLINDER
3- SPHfRE
6- X«Y
7» Hml
6» THETA-H
t- TRUGONAL (6 MESH POINTS IM EACH

HEXAGONAL ELEMENT)
10- HEXAGONAL (1 MESH POINT IN EACH

HEXAGONAL ELEMENT)

H-THtTA«Z
R*THETA>ALPHA
X»Y»Z
THETA-H-Z

MR EG

NCINT I
MC1NTJ

MCINTK

MJNTJ

17« TRIAGONAL-Z (MtSH POINTS AS IN 9,
ABOVfc)

1«. HEXAGON.Z (HESH POINTS AS IN 10
ABOVE)

NUMBfR OF ZONES (EACH HOMOGENEOUS IN NEUTRONICS
PROBLtM . A ZONE CONTAINS ONE OR MORE REGIONS)
NUMBER OF REGIONS
NUMBKH OF ZONE CLASSIFICATIONS (EDIT PURPOSES)
NUMBER OF FIRST DIMENSION COARSE MESH INTERVALS
NUMBER OF StCONO DIMENSION COARSE MtSH

INTERVALS, MCIMTJ.EQ.l FOS ONt
OIMENSIONAl. CASE,

NUMBER OF THIRD DIMENSION COARIE MESH INTERVALS
NCINTK.EO.l FOR ONE AND TWO
DIMENSIONAL CASFS,

NUMBFR OF FIRST DIMENSION FINE MESH INTERVALS
NUMBER OF StCONO DIMENSION FINE MESH INTERVALS

NINTJ.EQ.1 FOR OWE OIMfckSIONAL CASE.
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CO
CO
CD
CD
CD
CD
CD
CD
CD
CO
CD
CO
CD
CO
CD
CO
CD
CD
C
C
C
CD
CD
CO
CD
CD
CD
CO
CD
CO
CO
CO
CD
CD
CD
CO
CD
CD
CO
CO
CD
CD
CD
CO
CO
CO
CD
CD
CO
CD
CO
CO
CO
CO
CD
CD
CD
CO
CO
CD
CO
CD
CD
CD
CO
CD
CO
CD
C

NINTH

IMB1

IMB2
JMBl
JM62
KHBt
KHB2
W6S

NBCS

NI8C8

NZWbB
NTRIAG

NRASS

NUMBER OF THIRD DIMENSION FINfc MFSH INTERVALS
NINTK.LQ.l FOR ONF AND TWO DIMENSIONAL
CASES,

FIRST BOUNDARY ON ?1RST DIMENSION
0- ZERO FLUX (DIFFUSION)
i« REFLECTED
2- EXTRAPOLATED (DIFFUSION • DEC

/PHI s-C/D WHERE C IS GIVEN AS 3NDC
BELOW AND D IS THE GROUP DIFFUSION
CONSTANT, TRANSPORT . NO RETURN)

3- REPEATING (PERIODIC) WITH OPPOSITE
FACE

a- REPEATING (PERIODIC) WITH NEXT
ADJACENT FACE GOING IN ORDER (90
DEGREE ROTATION)

5- INVERTFD REPEATING ALONG THIS FACE
(180 DEGREE ROTATION)

6- ISOTROPIC RETURN (TRANSPORT)
NOTE THAT FOR REPEATING BOUNDARIES, THt FIRST BOUNDARY IN
ORDER WHICH IS INVOLVED CARRIES THE DESIGNATOR DEFINING
THE REPEATING CONDITION,

LAST BOUNDARY ON HKST DIMENSION
FIRST BOUNOARY ON SECOND DIMENSION
LAST BOUNDARY ON SECOND DIMENSION
FIRST BOUNDARY ON THIRD DIMENSION
LAST BOUNDARY ON THIRD DIMENSION
NUMBER OF BUCKLING SPECIFICATIONS

!• SINGLE VALUE APPLItS EVERYWHERE
(EQ.NZONE, ZONE-DEPENDENT
.GT.N2ONE, DATA IS GIVEN OVER ALL ZONES FOR*
THE FIRST ENERGY GROUP, THFN FOR THE NEXT
GROUP, TO END OF LIST - IF THERE ARE MORE
GROUPS, LAST GROUP DATA GIVEN IS USED

NUMBER OF CONSTANTS FOP EXTERNAL BOUNDARIES
1* SINGLE VALUE USED EVERYWHERE
6» INDIVIDUAL VALUES FOR EACH P0SSI3LE
SURFACE (BOUNDARY SPECS GIVE ACTUAL USE)

,GT,*» SIX VALUES ARE GIVEN FOR THE FIRST
ENERGY GROUP, THEN SIX FOR THE NEXT, TO
THE END OF THt LIST • THF LAST GROUP OATA
GIVEN APPLIES TO ALL ADOITIONAL GROUPS

NUMBER OF CONSTANTS FOR INTERNAL BOUNDARIES
1. SINGLE VALUES USED EVERYWHERE
,GT,1- VALUES ARE GIVEN BY ENERGY GROUP
WITH N0N.3LACK CONDITION INDICATED BY
ZERO ENTRY «. LAST VALUE APPLIES TO
ADDITIONAL GROUPS

NUMBER OF ZONES WHICH ARF BLACK ABSORBERS
TRIAGONAL GEOMETRY OPTION

0- RHOMBUS WITH COORDINATES AT 120 DECREES
ORIGIN IS AT THE CENTER OF A HEXAGONAL
ASSEMBLY, BOUNDARIES PASS THROUGH
CORNERS OF HEXAGONAL ASSEMBLIES,

1« SAME AS OPTION 0 EXCEPT COORDINATES AT
60 DEGREES

2- RFCTANGLE (COORDINATES AT 90 OEGREtS).
FIRST BOUNDARY PERPENOICULAR TO
HEXAGONAL FLAT,

3«- EQUILATERAL (60 DEGREE) TRIANGLE, TWO
BOUNDARIES ORIGINATING AT CENTER OF
HEXAGONAL ASSEMBLY PASS THROUGH CORNERS
OF HEXAGONAL ASSEMBLIFS,

«- TRIANGLE (50-6P DEGREF), FIRST BOUNDARY
PERPENOICULAR TO FLATS,

REGION ASSIGNMENTS
0« TO COARSE MESH
!• TO FINfc MFSH

RESERVED
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CR
CR
C
CC
C
ct
c
Cw
c
CO
CD
CO
CD
CD

c
CC
CC

c

ONE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND PINE
MESH INTERVALS

PRESENT IF IGOM.GT.0 AND IGOM.LE.J

(XMESH(I)#Ial,NCBN0I},CtFINT3(I),Isi,NCINTI)

NC8N0I*MULT*NCINTI

XMESH COARSE MFSH BOUNDARIES, FIRST DIMENSION
NUMBER OF FINE MESH INTERVALS PtR COARSE MESH

INTERVAL* FIRST DIMENSION
NCINTI*1, NUMBER OF FIRST DIMENSION COARSE MESH

BOUNDARIES
NCBNDI

UNITS ARE CM FOR LINFAR DIMENSIONS AND RADIANS FOR ANGULAR
DIMENSIONS

C—
CR
CR
C
CC
c
CL
a
c
c«
c
CO
CD
CD
CO
CO
c
c—

TWO DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE
MESH INTERVALS

PRESENT IF IGQM.CE.6 AND IGOM.LE.ll

tXWESHCI),IaJ,NC8N0I),CYMtSHCJ)#J*l,NCBN0J),
lfIFlNTS(I),I*l,NCIMTI)»(JFINTStJ),Jsl,NCINTJJ

JP1NTS

NC8NDJ

COARSE MESH BOUNDARIES, SECOND DIMENSION
NUMBER OF FINE MESH INTERVALS PER COARSE MESH

INTERVAL, SECOND DIMENSION
NCINTJ+i, NUMBER OF SECOND DIMENSION COARSE

MESH BOUNDARIES

C —
CR
CR

c
CC

c
CL
CL
CL
C
CW
c
CD
CD
CO
CD
CD
C
C-

THREE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE
MESH INTERVALS

PRESENT IF IG0M.GE.12

KZME3H<K),Kal,NC8NDK),(IFINT3(n»Ial>NClNT!),
2(jnNTS(J),Jal,NCINTJ),(KFINTS(K),K«l,NC!NTK)

(NCBNDI+NCBNOJ+NCBNDK)*MULT+NCINTI+NCINTJ+NCINTi<

ZMESH
KFINTS

C0*RSt MESH BOUNDARIES* THIRD DIMENSION
OF FINE MESH INTERVALS PER COARSE MESH

INTERVAL, THIRD DIMENSION
NUMBER OF THIRO DIMENSION COARSE MESH

BOUNDARIES

CR
C
CC
C
CL
CL
CL
C
CW
c
CD
CD

GEOMETRY OAYA

PRESENT IF IGOM.GT.0 OK NBS.GT.S)

(NZNR(N)fNal,NREr.)
(MZHBB(N)rN»l

VOLR

eso
REGION VOLUMES (CC)
DUCKLING CB**2) VALUES
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CO
CD
CD
CO
CO
C

BNDC
BNCI
NZHBB
NZC
NZNR

BOUNDARY CONSTANTS (DEL PHI/PHI i-C/O)
INTERNAL BLACK BOUNOARY CONSTANTS
ZONE NUMBERS KITH BLACK ABSORBER CONDITIONS
ZONE CLASSIFICATIONS
ZONfc NUMBER ASSIGNED TO BACH REGION

CR
C
CC
C
CL
C
CM
C

cs
C3
C
CO
CO

c

REGION ASSIGNMENTS TO COARSE MESH INTERVALS

PRESENT If IGON.GT.0 AND NRASS.EO.B

C(MH(I,J),I»i,NCIKTI),J«l,NCINTJ)—"NOTE STRUCTURE

NCINTI*NCINTJ

DO 1 Ksl,NCINTK
t READ(N) UiST AS ABOVE*

MR REGION NUMBERS ASSIGNED TO COARSE MESH
INTERVALS

C
CR
c
CC
c
CL
c
cw
cs
cs
c
CD
c
C-p

REGION ASSIGNMENTS TO PINE MESH INTERVALS

PRESENT IP ISOH.OT.a AND NRASS.EQ.l

((M»CI,J), 1*1,NINTI)#J»t.NlNTJ)»»—NOTE STRUCTURE BtLOW—-

NINTI*NINTJ
DO i Ksl,NINTK

1 READ(N) *LI3T AS ABOVE*

MR REGION NUMBERS ASSIGNED TO FINE MESH INTERVALS

CEOF

2. NDXSRF and ZNATDH - Huclide Density Files

NDXSRF relates the nuclide densities given in

the ZHATDN file to their geometric locations (GEODST

file) and associated microscopic cross sections

(ISOTXS, GRUPXS, ISOGXS files).

Since NDXSRF-1II and ZKATDN-III are essentially

unchanged from NDXSRF-II and ZNATDN-II except for

the introduction of the MULT parameter, the dis-

cussion given with the earlier versions remains

applicable.

C***t*******************************************************************

C REVIStD 07/HJ/7i
C
CF NDXSRF • III
C
CE NUCLIDE DENSITY, DATA, CROSS SECTION REFERENCING
C

c***********************************************************************33



CR FILt IDENTIFICATION
C
CL HNAME,(HUSE(I)#Iel#2),IV£HS
C
CW J*3*MULT
C
CO HNAMt HOLLERITH FILE NAME - NDXSRF « (A6)
CD HUSE HOLLERITH USER IDENTIFICATION (A6)
CO IVERS FILfc VERSION NUMBER
CD MULT DOUBLE PRECISION PARAMETER
CD l« A6 WORD IS SINGLE WORD
CD 2-A6 WORD IS DOUBLE PRECISION WORD
C
C.............................. ............................«»•>—>»•

c........................—........»..................-...........•>
CR SPECIFICATIONS
C
CL NON,NSN,NNS,NAN,NZONF,NSZ

c
CM 6
C
CD NON MUM6ER OF NUCLIDES IN CROSS SECTION DATA
CD NSN NUMBER OF NUCLIDE SETS IDENTIFIED
CD NNS MAXIMUM NUHBfcft OF NUCLIDES IN ANY SET
CD NAN NUMBER OF DIFFERENT NUCLIDES IN DATA
CO NZONE NUMBER OF ZONES
CO NSZ NUMBER OF SUBZONES (SUBASSEHBLIES)
C
C * — —

c...... . ..................................
C NUCLI0E REFERENCING DATA
C
CL (HNNAME(N),><jsl,fcOij),(HAhAHE<N),N31,NON),(KPF(N),IW3t,NON),
CL (ATwT(J),J>J,NAM),(^CLN(M),NstfNON), ((NDXSCK,L)#Kxl,fl),L»l,NSN) ,
CL ((NOS(I,L),Ist.NNS),l.«l,NSN)#((NO»{N,U)»Nsl,NON),L«J#NSN)
CW
C
CD HNNAME UNISUt REFERENCE NUCLIDE NAMt, IH LIBRARY ORDER
CD (Afe) ALPHANUMERIC
CD HANAME ABSOLUTE NUCLIDE REFERENCE* IN LIBRARY ORDER
CD (A6) ALPHANUMERIC
CD WPF RESERVED
CD ATWT ATOMIC WEIGHT
CD NCLN NUCLIDE CLASSIFICATION
CD 1. FISSILt
CD 2- FERTUE
CD 3- OTHE« ACTINIDE
CO 4. FISSION PRODUCT
CO S. STRUCTURAL
CO 6- COOLANT
CO 1' CONTROL ROD
CD GREATER THAN 7, UNDEFINED
CD NDXS(K,L) SfcFERENCE DATA FOR SET L
CD K m 1, NUMBER OF NUCLIDES IN SET
CD K z 2, RESERVED
CD K s 3, RESERVED
CD K r IX, RESERVED
CO M)S(I,L> OHDfcR MU"8t« OF NUCLIDE IN CROSS SECTION DATA
CO (IN HNMAMt LIST) OF NUCLIDE ORDERED I IH
CO SET L
CD MOR(N,L) ORDER NUMBER OF NuCLlDF IN SET L GIVEN ORDER
CD NuMBfcK H IN CROSS SECTION DATA
C
c——
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c—
CR
C
CL
CL
c
CW
c
CO
CO
CO
CO
CO
CD
CD
C
c
c
c
c
c
c
c
c—

NUCLIOE CONCENTRATION ASSIGNMENT DATA

(VOLZ(N),Nrl,NZONE),(VFPA(K),Ncl,NZONE),(VLSA(M)fMal,NSZ),
(NSPA(N),N*1,NZONfc),(NSSA(M),I

5*(NZUNt*NSZ)

VOL*
VFP*
VLSA
NSPA

NSS4
NZSZ

VOLUMES OF ZONES, CC
VDti>»E FRACTIONS FOR PRIMARY ZONE ASSIGNMENTS
VOLUMES OF SUBZONES
MJCLlDt SET REFERENCE, PRIMARY ZONE ASSIGNMENT

(MAY BE ZERO ONLY IF THERE ARE 3U6Z0MES)
MUCLIOE SET REFERENCE ASSIGNMfcNT TO SUBZONES
ZONE CONTAINING SUBZONE

NOTb THAT TO CALCULATE MACROSCOPIC CROSS SECTIONS FOR A ZONt.
IT IS NfcCfcSSARY TO CONSIDER THE CONCENTRATION OF EACH NUCLIOE
IN THE PRIMARY SET ASSIGNMENT (UNLESS A ZERO IN NSPA INDICATES
THERE ARE NONE) TIMES THE VOLUME FRACTION, AND THfc CONCENTRATION
OF EACH NUCUDfr IN EACH SUBZONE ASSIGNED TO THF ZONE TIMES THi
RATIO OF THE SUBZONE VOLUME TO THE ZONE VOLUME,

CEOF

C»*********************************»***********************R************
C REVISED 07/01/73
C
CF ZNATDN • III
C
CE ZONE ATOMIC DENSITIES (OP NUCLIDE3)
C
C**A******************************************************a*************

c—
CR
C
CL
C
CM

c
CD
CD
CO
CD
CD
CD
C

FILE IDENTIFICATION

HNAML,(HUSF(I),Icl,2),IVCRS

1*3*MULT

HNAMF
HU5E

MULT

HOLLERITH FILE NAME • ZNATDN «(A6)
HOLLERITH USER IDENTIFICATION (At)
FILF VFRSION NUMBER
DOUBLE PRECISION PAHAMfcTER

1- A6 WORD IS SINGLE »ORD
P. At, WORD IS DOUBLE PRECISION WORD

CR
e
CL
c
CM
c
CD
CD
CD
CD
CO
C
C —

SPECIFICATIONS

TIME,NCY,NTZSZtNNS,NBL«AD

TIME
NCV
NTZSZ
NNS
NBLKAD

REFERENCE REAL TIME, DAYS
REFERENCE CYCLF NUMBER
NUMBER OF ZONES PLUS NUMBER OF SU0ZONE3
MAXIMUM NUMBER OF NUCLIDES IN ANY SET

OF BLOCKS OF ATOM DENSITY 0ATA
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c-
CR

c
CL
C
CM
c
cc
cc
c
cc
cc
e
CD
CO
CO

c

ATONIC DENSITIES (Or NUCLlDEI)

(C*OEN(N,J),N*l,NfeS),J«JL,JU)---«SEE STRUCTURE BELOri*-*«

NN3*((NTZ3Z»t)/N8(.KAD+l)

DO t H»l»NBLKAO
1 R£A0(N) *LIST AS ABOVE*

WITH H AS THE 0I.OCK INDEX, JL«(M«lJ*((NTZSZ«i)/N8UKA0»l)*l
AND JU«H*UNTZ8Z-l)/NBLK*C>*n

ADEN(N.J) ATOMIC DENSITY Or NUCLIDE ORDERED N IN THt
ASSOCIATED *ET GIVEN IN OROER rOR EACH ZONE
FOLLOWED IN ORDER COR EACH SUBZONE

CEOF

3. SEARCH - Criticalltv Search Data

This file provides specifications for neutronics

problem searches including buckling, alpha, dimen-

sion, and concentration searches. All the records

in SEARCH-III are modified to some extent with re-

spect to those given in SEARCH-II.

Host of the parameters in the new FILE SPECI-

FICATIONS record are equivalent to the old specifi-

cations except specific names are assigned as in

other files. Search type 2 and the associated l/V

DATA ASSIGNMENTS record are deleted in SEARCH-III

because implementation of this type of search

is now not contemplated. Dimension search modifiers

are defined in terms of the coarse mesh as noted

earlier in the discussion of GEODST. The lists in

the two records containing concentration search

specifications are rearranged for more convenient

processing of the data.

C******»******«*****t****************ft**********************************
C REVISED 07/111/73
C
cr SEARCH - H I
C
CE CRlTlCAtm SEARCH FILE
e
c************A**********************************************************

C
CL
C
C«(
C
CO
CD
CD
CD
CD
CO
C

FILE IDENTIFICATION

HNAME,(MUSft!),I«l,2)rIVERS

HNAHE
HU8E
IVER3
MULT

H0LLE1ITH FILE NAME • StARCH • (Ab)
HOLLERITH USER IDENTIHCA1 tOh (A6)
FILL VERSION NUMBER
DOUBLE PRECISION -AftAMETPR

t- A6 WORD IS SINGLE M O R D
2« A6 HORP IS DOUBLE PRECISION WORD
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CR

c
CL
C
cw
c
to
CO
CD
CD
CD
CO

c
c—
c—
CR
C
CL
CL
CL
C
CW
c
CD
CO
CO
CO
CO
CO
CD
CD
CD
CD
CD
CD
CO
CO
CO
CO
eo
CD
CO
CD
CD
CD
CO
CD
CO
CO
CD
CD
CO
CO
CO
CD
CO
CO
CO
CO
CD
CD
CO
CD
CD
CO

eo
CO
CO
CO

INDIVIDUAL DATA SET

NSHIO,NREC. <N3P(l),I«J,i»)

20

N»HIO

NREC

NSP

POSITIVE INTEGER IDENTIFYING A SET OF SEARCH
DATA, THIS AND FOLLOWING RECORDS REPEATED
UNTIL NgGATIVfc NSHIO TERMINATES FILE

NUMBER OF RECORDS TO SKIP TO POSITION ON NEXT
INDIVIDUAL DATA SET IDENTIFIER RECORD

RESERVED

FILE SPECIFICATIONS

EFFK,DKEFF,bPSK,EPSEI,CM0DiCSRCH(I),I=l,5),ISftCH,ISZ0P,NMAXNP,
NCINTI,NCINTJ,NCIMTK,NIS0S»#NSETS,NEIfiN6»ITfNDfICtND,
CNRCH(I),I»1,19)

40

EFFK
OKEFF
EPSK
EPSEI

CMOD

SRCH
ISRCH

ISZOP

NrtAXNP

NCINTK

NSETS

NEI4NS

I TEND

DESIRED MULTIPLICATION FACTOR
MULTIPLICATION FACTOR SLOPE
CONVERGENCE CRITERION TO BF MET 9Y EFFK
CONVERGENCE CRITERION TO SE MtT BY PRIMARY

VARIABLE
MODIFIER APPLIED TO NUCLIDF CONCENTRATIONS

VARIED SPECIALLY (ISRCW*7 BtLOW),MAY BE
.LT,0

RESERVED
TYPE OF SEARCH

0« NOT DEFINED
1- BUCKLING SEARCH
2- ALPHA SEARCH
5- DIMENSION SEARCH
T. NUCLIDE CONCENTRATION SEARCH BY

PROPORTIONAL ADJUSTMENTS OF SELECTED
INITIAL CONCENTRATIONS

9- NUCLIDE CONCENTRATION SEARCH BY ADDING
WEIGHTED EIGENVALUE ADJUSTMENTS
TO SELECTED INITIAL CONCENTRATIONS

SUBZONE OPTION FOR ISRCH • 7 OR 9
0* SEARCH DATA IS BY ZONE
1- SEARCH DATA 28 BY SUBZONt

MAXIMUM NUMBER OF NEUYRONICS PROBLEMS OR TRIAL
EIGENVALUES ALLOWED IN A SEARCH, A ZERO
HERE SPECIFIES A OIRFCT SEARCH,

NUMBER OF FIRST OIMENSiON COARSE MESH INTERVALS
NUMBER OF SECONO DIMENSION COARSE MESH

IVTEPVALS
NUMBER OF TxIRC DIMENSION COARSE MESH INTERVALS
NUMBER OF ISOTOPES OR NUCLIDES INVOLVED IN

CONCENTRATION SEARCH {ISRCH s 7 OR 9)
NUMBER OF SPECIFICATION SFTS IN CONCENTRATION

SEARCH (ISRCH a 7 OR 9)
EIGENVALUE (El) RANGE RESTRICTIONS, SfcARCH

TERMINATED IF SPECIFIED RAH5E IS VIOLATED,
•1 EI.LT.0
Vm NO RESTRICTION OK El
1- EI.UT.B iMO ,U»i
2" FI.GT.l

TERMINATION OPTION ON ITERATIVE PROCESS, SEARCH
IS LIMITfD BV NHAXNP^NUMBER OF OUTER
ITERATIONSjOR OTHER PARAMETER,TH£N
0a NO RESTRAINT
I* TFRMJNATfc If CONVERGENCE CRITERIA ARfc

NOT MET

in
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CD *• IF CONVERGENCE CRITERIA ARE NOT MET,
C 0 TFRMINATE ONLY IF PROBLEM IS NOT
CD CONVERGING.
CD ICENO TERMINATION OPTIONS ON NUCLIDE CONCENTRATIONS
CD 0» TERMINATE IF ANY NUCLIOE CONCENTRATION
CO BECOMES NEGATIVE AT ANY STAGE OF THE
CD CALCULATION
CD 1- TERMINATE IF ANY NUCLIDF CONCENTRATION
CD IS NEGATIVE AT THE END OF THE SEARCH
CD 2- ALLOW NEGATIVE NUCLIDE CONCENTRATIONS
CD NKCH RESERVED
C
C- —..-......—............................-...........

C.........—.-...............................
CR COARSE MESH MODIFIERS FOR DIMENSION SEARCH
C
CC PRESENT IF ISRCH.EQ.5
C
CL (|RHDI(I),I«t,NCINTI),CSRHDJCJ),J=l,NCINTJ),CSRHOKCK),K»J,NCINTK>
C
Cw NCINTItNCINTJ+NCXNTK
C
CD SRHDt FIRST DIMENSION COARSE MESH MODIFIERS
CD 8RHDJ SECOND DIMENSION COARSE MESH MODIFIERS
CD SRHDK THIRD DIMENSION COARSE MESH MODIFIERS
C

c.......... •
CR NUCLIDF.S FOR PROPORTIONAL SEARCH AND SPECIAL SEARCH
C
CC PRESENT IF ISRCH.EQ.7
e
CL (NSHZ1(I},la 1,N8ETS),{NSHZ2(I),I«l,NSETS),
CL {(HNNAMS(N,I),N*l,NISOSR),I»l,NSETS),CHNSHN(J),Jsl,10)
C
CM 2*NSFTS+MULT*(NI3O3R*NSETS+10)
C
CD NSHZ1 FIRST NUMBER OF A CONSECUTIVE SET OF ZONES
CD IF ISZOP.EO.S, OR OF A CONSECUTIVE. SET OF
CO SUBZONES IF ISZOP.EQ.l
CO NSHZ2 LAST NUMBER OF A SET OF ZONtS OR SUBZONES
CO HNNAMS REFERENCE NAMES OF NUCLIDES WHOSE
CD CONCENTRATIONS ARE TO Bt ADJUSTED
CD PROPORTIONATELY IN ABOVE ZONES (A*)
CD HNSHN SEARCH NUCLIDE REFERENCE USED AS NOTED BELOW
CO (A6)
C
CC HNNAMS CONCENTRATIONS ADJUSTED ACCORDING TO
CC C2 a C1*EI AND HNSHN CONCENTRATIONS ADJUSTED
CC ACCORDING TO C2 «C1 + C1*U,0-EI)*CMOD WHERE
eC El IS THE EIGENVALUE,
CC Cl IS THE INITIAL CONCENTRATION, AND
CC C2 IS THE FINAL OR INTERMtDIATE VALUE OF
CC THE CONCENTRATION
C
r.......la.............................................................
c«....................................................................
CR NUCLIDES FOR SFARCH INVOLVING WEIGHTED EIGENVALUE
CR ADJUSTMENTS TO INITIAL CONCENTRATIONS
C
CC PRESENT IF ISRCH.EQ.9
C
CL (NSHZI(X),Xat,NSETS),(N8HZ2(I),lat,NSETS),
CL ((HNNAMS(N,I),Nat,NI30SR),la 1,NSETS),
CL <{CHZDN(N,I),N«1,NISOSR)»Ia|,NSfcTS)
C
ew NSETS*(2+NIS0SR*(l+MULT))
C
CD NSHZ1 FIRST NUMBER OF A CONSECUTIVE SCT OF ZONES
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CD
CO
CD
CO
CD
CD
C
CC
cc
CC
c
c—

NSH22
HNNAMS

CHZON

IF ISZOP.EO.0, OR OP A CONSECUTIVE SET OF

SUBZONES IF mop.eu.i
LAST NUNKR OF A SET OF ZONES OR SUBZONES
REFERENCE NAMES OF NUCLIOfcS WHOSE

CONCENTRATIONS ARE 70 BE ADJUSTED
CONCENTRATION MODIFIERS
CONCENTRATIONS ADJUSTED ACCOROING TO

C2 • C1*EI*CH£DN WHERE El, Ctr AND C2 ARE
AS DEFINED UNDER I«RCH tES, 7

CEOF

D. Particle and Power Distribution Files - Sn Con-
stants. Sources. Fluxes, Currents, and Power
Densities

1. SNCONS - Sn Constants

This file containing Sn Constants is the same

as SNCONS-II except for the addition of the MULT

parameter.

C************** *********************************************************
C REVISED 07/01/73 •
C
CF SNCONS-III •
CE SN CONSTANTS .
C
c***********************************************************************

CR
C
CL
C
CM
C
CD
CD
CO
CD
CO
CO
c
c

FIU IDENTIFICATION

HNAME
HUSE
IVERS
MUUT

HOLLERITH FILE NAHE • SNCONS • (A6)
HOLLERITH USER IDENTIFICATION (A6)
FILE VERSION NUMBtR
DOUBLE PRECISION PARAMETER

1. A6 WORD IS SINGLt WORD
2- A6 WORD IS DOUBLE PRECISION tfOAD

C—
CR
C
CL
C
CM
c
CD
CD
CD
C
CO-

SPECIFICATIONS

NDIM,nlDIR,IOUM,IDUN

a

NQIH
NQIO

NUMBER OF DIMLNSIONS
NUMBER OF DIRECTIONS '
UNDEFINED, USED TO OBTAIN FOUR WORD RECORD,



c—
ex
c
cc
e
CL
c
Crf
C
CD
CO
C
c—

ONE DIMENSIONAL UN CONSTANTS

•RESENT IF NDI*,EQ,1

2*NDIR

DIRwST
OJRMU

DIRECTION HtlGHT FOR EACH DIRECTION
DIRECTION COSINE FOR EACH DIRECTION

C—
CR
C
CC

e
CL
C
e*
c
CD
CD
CO
CD
CD
C

NULTIaOIMENSIONAL SN CONSTANTS

•RESENT IF N0IM,Ct,2

{Dt«WST(I),l«l,NDlR),(DIR«U{I),I«l,NOIR),(OIRET*a)»I»l#NDIR)

3»NDIR

DIRHCT DIRECTION HEIGHT FOR EACH DIRECTION
DIRMU OIRECTIOh COSINES WITH KFS*ECT TO FIRST

DIRETA DIRECTION'COSINES «ITH RES*ECT TO SECOND
DIMENSION,

CEOF

ORDERING

2. FIXSRC - Fixed Sources

This file provides distributed and surface

sources in one, two, or three dimensions for diffu-

sion or Sn codes. FIXSRC-III is the same as FIXSRC-

II except for the addition of the MCLT paraiaater and

the rearrangement of the ordering of some arrays.

These changes in orderings are tabulated below:

RECORD
ONE-DIMENSIONAL
DISTRIBUTED FIX-
ED SOURCE

MULTIDIMENSIONAL
DISTRIBUTED
FIXED SOURCE

SURFACE SOURCES
(FIRST, SECOND,
AND THIRD
DIMENSIONS)

The new orderings

LASL, correspond

FIXSRC-II
Interval,
group, and
component

Interval,
group, and
component

Boundary,
group, and
component

, recommended

to those used

FIXSRC-III
Component, Interval,
and group

Interval, component,
and group

Boundary, component,
and group

by K. I). Lathrop,

in existing codes.

e
c
CF
U
c

REVISED 07/01/73

FIXSRC-III
DISTRIBUTED AND SURFACE FIX&D SOURCtS

£*#****»*»*••••«•****•*••****•**•*•*••••*•*****»***•**•*•***•**••*•*•••*



CR FILE IDENTIFICATION
C
CL HNAME,<HUSEU),J»l,2),m«3
C
C*» UJ*MULT
C
CO HNAME HOLLERITH FILE NAME - FIXSRC > (A6)
CO HUSE HOLLERITH USER IDENTIFICATION (A6)
CD IVERS PILE VERSION NUMBER
CD MULT DOUBLE PRECISION PARAMETER
CD 1- A6 WORD IS SINGLE WORD
CO 2« At WORD IS DOUBLE. PRECISION WORD
C

CR SPECIFICATIONS
C
CL
CL NEDGJ.NEDGK
C
CW 12
C
CD ITVPE TYPE SOURCE, 0*OIFFUSION
CD 1»SN
CO NDIH NUMBER OF DIMENSIONS
CO NfiROUP NUMBFR OF GROUPS
CD NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
CD NINTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS
CD NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS
CD IDTST9 DISTRIBUTED SOURCE FLAB.
CD B« NO DISTRIBUTED SOURCE GIVEN,
CD 1» DISTRIBUTED SOURCE IS GIVEN,
CD NDCOMP NUMBER OF DISTRIBUTED SOURCE COMPONENTS
CD NSCOHP NUMBER OF SURFACE SOURCE COMPONENTS
CO NEDGI NUMBER OF FIRST DIMENSION BOUNDARY SOURCES
CD NlDGJ NUMBER OF SECOND DIMENSION BOUNDARY SOURCES
CD NEDGK NUMBER OF THIRD DIMENSION BOUNDARY SOURCES
C
C......................................................................
C.........................,.....................,.*...v.........^.,....
CR ONE*DIMENSIONAL DISTRIBUTED FIXED SOURCE
C
CC PRESENT IF NOIH.EO.l AND IDI3TS,NE,0
C
CL C(ODIST(L,I).L»liNDCOMP),I»l,NINTl5»-»NOTE STRUCTURE BEL0K»oa
C
C
C DO 1 J»1,NGHOUP
C 1 READ CO »LIST AS A90VE*
C
CO QOIST DISTRIBUTED SOURCE BY COMPONENT, INTERVAL*
CO AND GROUP
e
c.......—......»...•-...*...•...........••••.*«•.....*...»<•*•...•.•.•
CR MULTI-DIMENSIONAL DISTRIBUTED FIXED SOURCE
C
CC PRESENT IF N0IM.6E.2 AND IDISTS.NE.B
C
CL t(QDIST(I,J),I»J,NINTI),J«1,NIMTJ)..-NOTE STRUCTURE BELOW»«»
C
CW NINTI«NINTJ
C
C DO 1 NslfNGROUP
C 00 1 L»l»NDCOMP
C 00 1 KBI.NINTK



C 1 REAO (N) *L»T AS ABOVE*

« OO13T AS DEFINFD ABOVE,

».M.....................................

C* FIRST DIMENSION SURFACE SOURCE POINTERS

CC PRESENT IF NEOGI.NE.0

CL ((ISPTRI(I,J5,I«l,NBDRVI),J«i,NINTJ)—NOTE STRUCTURE BELOW--*
CW NBDRVI*NlNTJ
C
C DO 1 Kcl,NINTH
C 1 READ (N) •LIST AS ABOVE*
C
CO ISPTRI ISPTRI(I»J} DENOTES THE INTERCEPT OF CHANNEL
CD J,K WITH MESH BOUNDARY PLANE I, IF ISPTRI(I,J)
CD ma, NO SURFACE SOURCE IS PRESENT AT THl*
CD INTERCEPT. IF I3PTRICI,J)«M, THt MTH SURFACE
CD SOURCE SPECIFIED IN THE NEXT RECORD BELOW IS
CD PRESENT AT THE INTERCEPT,
CO NBDRVI KNINTU1, NUMBER OF FIRST DIMENSION FINE MESH
CD BOUNDARIES
C

CR FIRST OIMfcNSION SURFACE SOURCES
C
CC PRESENT IF NEOCI,NE,0
C
CL ((((»SURF1(M,L,N),M»1,NEDGI),L«J,NSCOMP),N»1,NGBOUP)
C
CM NED6I*NGR0UP*N8C0MP
C
CO OSURF1 FIRST DIMENSION BOUNDARY SOURCES BY BOUNDARY,
CD COMPONENT, AND GROUP,
C
C....................................................................

CR *""' SECOND DIMENSION SURFACE SOURCE POINTERS

C PRESENT IF N0IM.SE.2 AND NEOGJ.Nt.B

CL {(iaPTRJ{I,J),I«t,NlNTI),J«l»NBDRYJ)»»«NOTE STRUCTURE BELOW—
C
CM NINTI'NBDRYJ

e
C DO 1 K*1,NINTK
C 1 RtAD (N) *LIST AS ABOVE*
CD ISPTRJ ISFTKJdfJ) OENOTEI THE INTERCEPT OF CHANNEL
CD I.K WITH MESH BOUNDARY PLANE J, IF ISPTRJ(I»J)
CO me, NO SURFACE SOURCE IS PRESENT AT THE
CO INTERCEPT, IF ISPTRJd,J)»M, THE *TH SURFACE
CD SOURCE SPECIFIED IN THE NEXT RECORD BELOW IS
CD PRFSENT AT THE INTERCEPT.
CD NBDRVJ afclNTJ+lt NUMBER OF SECOND DIMENSION FINE MESH
CD BOUNDARIES
C
C—........ ................. . . — — — — — — . . — — . — . — — — — —
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CR
C
CC
C
CL
C
CW

c
CO
CO
c
c«

SECOND DIMENSION SURFACE SOURCES

PRESENT IF NDJM.GE.2 AND NEDGJ,NE,0

NEDGJ*NGROUP*NSCOMP

OSURFJ SECOND DIMENSION BOUNDARY SOURCES BV BOUNDARY
COMPONENT, AND GROUP

CR
C
ec
c
CL
c
cw
c
c
c
c
CD
CD
CD
CD
CD
CD
CD
CD
C
C—

THIRD DIMFNSION SURFACE SOURCE POINTERS

PRESENT IF NDIM.EQ.3 AND NEDGK,NE,0

((ISPTRK(I,J),I«I,NINTI)tJ«l,NINTK)p—NOTE STRUCTURE BELOW»*«

NINTI*MNTJ

DO 1 K«1,NBDRYK
1 READ (N) *LIST AS ABOVE*

ISPTRK

NBORYK

ISPTRKd.J) OtNOTES THE INTERCEPT OF CHANNEL
I,J WITH MESH BOUNDARY PLANE K, IF I3PT«KtI»J>
•0, NO SURFACE SOURCE IS PRESENT AT THE
INTERCEPT, IF ISPTRKCI,J)»M, THE MTH SURFACE
SOURCE SPECIFIED IN THE NEXT RECORD BELOW IS
PRESENT AT THE INTERCEPT.
• NIMTK-H, NUMBER OF THIRD DIMENSION FINE MESH
BOUNDARIES

C "
CR
C
CC

c
CL
C
Cw

c
CD
CO
C

THIRD DIMENSION SURFACE SOURCES

PRESENT IF NDIM,E0,3 AND NEOGK,NE,0

1,NGROUP)

NEDGK*NGROUP*NSCOMP

QSURFK THIHD DIMENSION BOUNDARY SOURCES BY BOUNDARY,
COMPONENT, AND GROUP

CEOF

3. RTFLUX. ATFLUX. RCUKHT. ACtiRMT. RAFLUX.
AA7LUX. RZFLUX. and PWDINT

The following list of files is unchanged from

the Version II forms except for the introduction of

the MULT parameter. Included are:

In addition to the usual application of the MULT

parameter to Hollerith data in these files MULT

is also used to provide double precision regular

and adjoint total fluxes in files RTFLUX and ATFLUX

on short word machines (MULT - 2).

File

RTFLUX
ATFLUX
RCURNT
ACURNT
RAFLUX
AAFLUX
RZFLUX
PWDINT

Data Type

Regular Total Flux
Adjoint Total Flux
Regular Currents
Adjoint Currents
Regular Angular Flux
Adjoint Angular Flux
Regular Flux averaged over zones
Power Density



C*t*********************************************************************
C REVI8E0 07/01/73 •
C .
CF RTFLUX*III •
CE REGULAR TOTAL FLUXES -
C

c***********************************************************************
CO
CO
CO

c-
CR
c
CL
c
cw
c
CO
CD
CO
CD
CD
CO
C
C-

ORDER OF GROUPS IS ACCORDING TO DECREASING
ENERGY, NOTE THAT DOUBLE PRECISION FLUXES ARE
GIVEN WHEN MUIT.EQ.S.

FILE IDENTIFICATION

HNAME,(HUSE(IJ,I»J,2),IVERS

1*3*MULT

HNAME
HUSE
IVERS
MULT

HOLLERITH FILE NAME • RTFLUX • (A*)
HOLLERITH USER IDENTIFICATION (A6)
FILE VERSION NUMBER
DOUBLE PRECISION PARAMETER

1- Aft WORD IS SINGLE WORD
2- A6 WORD IS DOUBLE PRECISION WORD

CR
C
CL
e
c«
c
CD
CD
CO
CO
CO
CO
CO
CD
CD
CD
C
t—

SPECIFICATIONS

NDIM,NGROUP,NINTI,NINTJ,NINTK,ITER,EFPK,POWER

8

NGROUP

NINTJ
NINTK

ITER

EFFK
POWER

NUMBER OF DIMENSIONS
NUMBER OF ENERGV GROUPS
NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
NUMBER OF SECOND DIMENSION FINE MESH INTERVALS
NUMBER OF THIRD DIMENSION FINE MESH INTERVALS,
NINTK,EQ.l IF NDIM.LE.2
OUTER ITERATION NUMBER AT WHICH FLUX WAS
WRITTEN
EFFECTIVE MULTIPLICATION FACTOR
POWER IN ffATTS TO WHICH FLUX IS NORMALIZED

CR
C
CC
C
CL
c
CM
c
CD
eo
c
o-
c—
CR
C
CC
C
CL
e
c*
c
c
c
c

ONE DIMENSIONAL REGULAR TOTAL FLUX

PRESENT IF NOIM.EO.l

<(FREG< If J),I*1, NINTI), J»1,NGROUI»)

NINTI*NGROUP*KULT

FRE6 ONE DIMENSIONAL REGULAR TOTAL FLUX BY INTERVAL
AND GROUP.

MULTIDIMENSIONAL REGULAR TOTAL FLUX

PRESENT IF NDJM.GE.2

t(FREG(I,J)#I«l,NINTIJ,J»l,NlNTJ)»—.NOTE STRUCTURE

NINTI*NINTJ*»*ULT

DO t l»i,NGH0UP
DO 1 Kit,NINTK

t READ(N) *LIST AS ABOVE*



c
CD FREG MULTI-DIMENSIONAL REGULAR TOTAL FLUX
CO BV INTERVAL AND GROUP*

ceoF

C**************************A********************************************

C REVISED 07/01/73 •
C •
CF ATFLUX-III •
CE ADJOINT TOTAL FLUXES •
C •
C***********************************************************************

CD ORDER OF GROUPS IS ACCORDING TO INCREASING
CD ENEftGr, NOTE THAT DOUBLE PRECISION
CO FLUXES ARE GIVEN rfHEN MULT,CO,2

!>.................*-.....«,,..*...........................................
CR FILE IDENTIFICATION
C
CL HNAME,(HUSE(X)«Islr2)'IVERS
C
CM U3tMULT
C
CO HNAME HOLLERITH FILE NAME • ATFLUX
CO HUSE HOLLERITH USER IDENTIFICATION CA6)
CO IVERS FILE VERSION HUHBER
CO MULT DOUBLE PRECISION PARAMETER
CD !• A6 WORD IS SINGLE
CO 2« Aft WORD IS DOUBLE PRECISION WORD
C

CR SPECIFICATIONS
C
CL NDlM,NGROUPfNINTI,NINrJ,NINTK,rTER,EPFK,ADUM
C
CM S
C
CD NDIM NUMBER OF DIMENSIONS
CD NGROUP NUMBER OF ENERGY GROUPS
CD NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
CD NINTJ NUMBER OF SECOND DIMENSION FINE HfcSH INTERVALS
CD NINTK NUMBER OF THIRD DIMENSION FINfc MESH INTERVALS,
CD NINTK.EO.t IF NDIM.LE.2
CD ITER OUTER ITERATION NUMBER AT WHICH FLUX HAS
CO WRITTEN
CD EFFK EFFECTIVE MULTIPLICATION FACTOR
CO AOUM RESERVED
C



CR ONE DIMENSIONAL ADJOINT TOTAL FLUX
C
CC PRESENT IF NOIM.EQ.l
C
CL (CFADJCI,,J>,I«1»NINTI>,J»1.NGROUP)
C
CM NINTl*N6R0UP*MUtT
C
CD PADJ ONE DIMENSIONAL ADJOINT TOTAL FLUX BY INTERVAL
CD AND GROUP,
e

CR MULTI-DIMFNSIONAL ADJOINT TOTAL FLUX
C
CC PRESENT IF N0IM.GE.2
C
CL C(F*OJU.J),I«1,NINTH,J«l,NINTJ)»««NOTE STRUCTURE BELOW——
C
Crt NINTI*NINTJ*HULT
C
C DO 1 LM.NGROUP
C DO t KBJ.NINTK
C 1 READ(N) *LIST AS ABOVE*
C
CO FADJ MULTIDIMENSIONAL ADJOINT TOTAL FLUX
60 BY INTERVAL AND CROUP,
C

CEOF

C REVISED 07/01/73
e
CF RCURNT-II! .
CE REGULAR CURRENTS .
C •
C***********************tA**********************************************

CD ORDER OF GROUPS IS ACCORDING TO DECREASING
CD ENERGY,

CR FILE IDENTIFICATION ** " -.---*-••.-,-•—••
C
CL HNAME,(HU3E{I)fI»!f2)«IVERS
C
CH U3*NULT
C
CO HNAME HOLLERITH FILE NAME • RCURNT • (A6)
CO HNAME HOLLERITH FILE NAHE - «(A6)
CD HUtE HOLLERITH USER IDENTIFICATION <A6)
CO IVERS FILE VERSION NUMBER
CO MULT DOUBLE PRECISION PARAMETER
CO 1* A6 WORD IS SINGLE HORD
CD 2« A* WORD IS DOUBLE PRECISION WORD
C
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CR SPECIFICATIONS
C
CL
CM S
c
CD ND1M NUMBER OF DIMENSIONS
CD NGROUP NUMBER OF GROUPS
CO NJNTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
Ct NtKTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS
CO NINTK NUMBER OF THIRD DIMENSION PINfc MESH INTERVAL8,
CO NINTH.EO.l IF N0IM.LE.2

C . . # » * » • • • . • » • • • • • • • .
CR ONE DIMENSIONAL REGULAR CURRENT
C
CC PRESENT IF WJJM.EO.l
C
CL URCURIU,J),Isi,NBDRYn,J»l,NGROU»)

CM NBDRYI*NGROUP
C
CD RCURI ONE DIMENSIONAL REGULAR CURRENT BV MESH POINT
CD BOUNOARY AND CROUP
CD NBDRYI «NINTI+1, NUMBER OF FIRST DIMENSION FINE MESH
CD BOUNDARIES
C

e*.•«-«.*.....•....•.....•.,...•..*.••.•.•...•..«««•«...«........•.•..
CR MULTI-DIMENSIONAL REGULAR CURRENTS AT FIRST DIMENSION
CR BOUNDARIES
C
CC PRESENT IF NDIH.GE.2
C
CL ((RCURI(I,J),I«1,NBDRYI),J«J,NINTJ)-«-NOTE STRUCTURE 6EI,0W»»

CW NBORYI*NINTJ
C
C 00 I L*l»NGROUP
C DO 1 K*l,NINTK
C 1 REAO(N) *LI3T AS ABOVE*
C
CD RCUHI REGULAR FIRST DIHf-NSION BOUNDARY CURRENT
C
c --,...——.-.—.....—.—•—..-—.„•„..,...
CR MULTI-DIMENSIONAL REGULAR CURRENTS AT SECOND DIMENSION
CR BOUNDARIES
C
CC PRESENT IF NOIM,GE,2
CL CCPCURJa,J),l»l,NlNTI),J«l,NBORYJ)"»-«NOTE STRUCTURE B£LOW.».»
C
CW NINTI*NBORYJ
C
C 00 1 L>1»NGROUP
C DO 1 KslfMlNTK
C 1 READ(N) *LI£T AS ABOVE*
CD RCURJ REGULAR StCOND OIMEhSION BOUNDARY CURRENT
CO N8DRVJ «NINTJ*1, NUMBER OF SECOND DIMENSION FINE MESH
CD BOUNDARIES
C



e*
CRccc
e
ei
c
CMeee
c
CO
CO
CO

e

MNM«nnMMfWf«Ntl|t«««n>BWItlt»«««Mli»Hafa

MULTI«DIHCNIIONAL REGULAR CURRENTS AT THIRD DIMENSION
BOUNDARIES,

MESENT IP NDXM,EQ,3

(<RCURK(I.J),Isl>NINTI),J«l,NINTJ)—«NOTe STRUCTURE BELOH»-»

DO 1 L«J,NOROU*
DO t K»t#N6DRVK

t READ(N) *LIST At ABOVE*

RCURK
MBDRVK

RE6ULAR THIRD DIMENSION BOUNDARY CURRENT
•NINTK+1, NUM»ER OF THIRD DIMENSION PINE NESH
BOUNDARIES

•>•>«**•*•>*«*•>«••)«*«•««••**«««

ceor

c*A*************************************************•****«•***••***••*•*
C REVISED 07/01/74
e
CF ACURNT-III
CE ADJOINT CURRENTS
C

CO
CD

ORDER OF GROUPS fS ACCORDING TO INCREASING
ENERGY,

CR
C
CL
C
CM
C
CD
CO
CD
CD
CO
CO
C

FILE IDENTIFICATION

HNAME,(HU5E(I)iI»1.2),IVCRS

t*5*MULT

HU3£
IVERS

HOLLERITH FILE NAME • ACUWNT • (A6J
HOLLERITH USER IDENTIfICATION (A6)
FILE VERSION NUMBER
DOUBLE PRECISION PARAMETER

|« A6 WORD IS SINGLE. WORD
gm A* HORO IS DOUBLE aRKCI3I0N MORO
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CR
C
CL
C
cw
c
CP
CO
CD
CO
CO
CO

c
c—
Co*
CR
C
CC

c
CL
C
CW

c
CD
CO
CO
CO

c

SPECIFICATIONS

NDIM#NGROUP,NINTI,NJNTJ,NINTK

5

MGROUP
NXNTI
NINTJ
NJNTK

NUMBER OF DIMENSIONS
NUMBER OF GROUPS
NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
NUMBER OF SECOND DIMENSION FINE MESH INTERVALS
NUMBER OF THIRD DIMENSION FINE MESH INTERVALS,
NINTK,fQ.l IF NDIM.LE.2

ONE DIMENSIONAL ADJOINT CURRENT

PRESENT IF NDIM(EO,t

(<ACURI(I.J)iI>l,N80RYl),J*l,NGR0UP>

NBORYI*NGROUP

ACURI

NflDRYI

ONE OIMENSIONAL ADJOINT CURRENT BY MESH POINT
ROUNOARV AND CROUP
•NINTI+J, NUMBER OF FIRST DIMENSION FINE MESH
BOUNDARIES

CR
CR
C
CC
C
CL
C
CM
C
c
c
c
c
CO
c
c—

"UlTI-OIMENSIONAl ADJOINT CURRENTS AT FIRST DIMENSION
BOUNDARIES

PRESENT IF NOIH.SE.2

(< ACURI (I, J),UJ,NBDRYI), J*l» NINTJ)-

NBDRYI*NINTJ

DO 1 L>1>NGHOUP
00 1 Kai,NINTK

t REAO(N) *LI8T AS ABOVE*

•NOTE STRUCTURE BELOM»-«

ACURI ADJOINT FIRST DIMENSION BOUNDARY CURRENT

C-.
CR
CR
C
CC

c

c
c
c
c
c
CD
CD
CD
C

MULTIDIMENSIONAL ADJOINT CURRENTS AT SECONO DIMENSION
BOUNDARIES

PRESENT IF N0IM,GE,2

((ACURJ(I,J)#I»t,NlNTI),J»1,NBDRYJ)«—NOTE STRUCTURE B E L O W — .

NINTI*NBDRYJ

DO 1 LclfNGROUP
00 1 Kal,NlNTK

1 RtAD(N) *LI3T AS ABOVt*

ACURJ
NBDRVJ

ADJOINT SECOND DIMENSION BOUNDARY CURRFNT
zNlNTJti* NUMBER OF SECOND DIMENSION FINE MESH
BOUNDARIES



c..................... ...............................................
CR MULTI-DIMENSIONAL ADJOINT CURRENTS AT THIRD DIMENSION
CR BOUNDARIES,
C
CC PRESENT IF NOIM,EQ,3
C
Cl ((ACURK(I,J),!2i>NINTn,Ja!,NINTJ)«-««NOTe. STRUCTURE
C
C
C 00 1 L«1»NGROUP
C 00 1 K«1,NBDSYK
C I R£AO(N> *LIST AS ABOVE*
C
CO ACUHK AOJOINT THIRD DIMENSION BOUNDARY CURRENT
CO NBORVK «NINTK>1, NUMBER OF THIRD DIMENSION FINE MESH
CD BOUNDARIES
C

c.............

CEOF

*************************************************
REVISED P7/01/73

RAPUUX"III
REGULAR ANGULAR FLUX

C****^***w********t**************lt**************************************

CO ORPtR OF CROUPS IS ACCORDING TO DECREASING
CO ENERGY,

c—.................................................................
CR FItE IDENTIFICATION
C
CL MNAME,(MUSE(n,J»l,2),IVERS
C

C
CD HNAME HOLLERITH FILE NAME • RAFlUX . (*b5
CD HNA*E HOLLERITH FItE NAME • -(At.)
CD HUSE HOLLERITH USER IDENTIFICATION (A6)
CO IV€RS FILE VERSION NUMBER
CD MULT DOUBLE PRECISION PARAMETER
CO i« A* 1CRD IS SIN6LE WORD
CD 2" Af> WORD IS DOUBLE PRECISION
C
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CR
C
CL
C
CM
c
CD
CO
CO
CO
CD
CD
CO
CO
CO
CO
cc-

SPECIFICATIONS

NOIM,NGROUP,NXNTI,NINTJ,NINTK,NDIR,|FFK,POWER

S

ND1H
NGRQUP
NJNTI
N1NTJ

NINTK

NOXR
EFFK
POWER

NUMBER OF DIMENSIONS
NUMBER OF GROUPS
NUMBER OF FIRST DIMENSION FINE MESH INTERVALS
NUMBER OF SECOND DIMENSION FINE MESH INTERVAL!.
NINTJ,EQ,t IF NDTM.EQ.t
NUMBER OF THIRD DIMENSION FINE MESH INTERVALS,
NINTK.EO.l IF NDIM.LE.2
NUMBER OF DIRfcCTIONS
EFFECTIVE MULTIPLICATION FACTOR
POWER IN WATTS TO WHICH FLUX IS NORMALIZED

t
CL
C
CM
C
C
C
C
C
c
CO
CO
CO
c

REGULAR ANGULAR FLUXES AT FIRST DIMENSION BOUNDARIES

((AFREGUM, J)#M»1,NOIS),I»1»NBDRYI)—--NOTE STRUCTURE BELOWx

NDIR*NBORYI

oo i L»:
DO 1 Kal,NINTH
00 1 J«1«N!NTJ

i READ (N) «LXST AS ABOVE*

AFRiGI
NSDRYI

REGULAR FIRST DIMENSION BOUNDARY ANGULAR FLUX
•NINTI+1, NUMBER OF FIRST DIMENSION FINE MESH
BOUNDARIES,

CR
c
cc
c
CL
c
cw
c
c
c
c
C

c
CD
CD
CD
C
c.
c—
CR
C
CC
C
CL
C
CW
c
c
c
c
c

REGULAR ANGULAR FLUXES AT SECOND DIMENSION BOUNDARIES

PRESENT IF NDIS.6E.2

((AFREGJ(M,n,MBi,NDIR)»!»lfNINT!)««»«NOTE STRUCTURE BELOW—«

NDIR*NINTI

DO 1 L*l,NGROUP
DO 1 K=l,NINTK
DO 1 JsltfcBDRYJ

1 REAO (N) *L1ST AS ABOVE*

AFREGJ
NBDRYJ

REGULAR SECOND OIMENSIOM BOUNDARY ANGULAR FLUX
«NXNTJ*1, NUMBER OF SECOND DIMENSION FINE MESH
BOUNDARIES,

REGULAR ANGULAR FLUXES AT THIRD OIMENSION BOUNDARIES

PRESENT IF NOIM.ED.i

UAFREGKtM.l), Ma|,NDIR)fX>lf

NDI«*NINTI

00 i L'lfK'GROUP
00 1 K«l,w«DRYK
DO 1 J»1,N1NTJ

f READ (N) *LIST AS ABOVE*

»«NOTE STRUCTURt BELOW*—«
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c
CD
CO
CO
C

AFREGK
NBDRVK

RESULAR THISO DIMENSION BOUNDARY ANGULAR FLUX
«*IINTK+1, NUMBER OF THIRD DIMENSION FINE MESH
BOUNDARIES,

CEOF

C****************************a******************************************
C REVISED 07/01/73 >
C «
Cr AAFLUX-III
CE ADJOINT ANGULAR FLUX "
C -
C******************************** ft**************************************

CD
CD
CO
CO

C..
CR
C
CL
C
CW
C
CD
CD
CO
CD
CD
CO
C

ORDER OF GROUPS IS ACCORDING TO INCREASING
LNERGY. THE DIRECTION NUMBERS M«1,NDIR DENOTE
DIRECTIONS WHICH ARE REFltCTED WITH RESPECT TO
THE DIRECTIONS GIVEN IN THE SNCONS FILE.

FILfc IDENTIFICATION

HNAME
HUSE
IVERS
MULT

HOLLERITH FILE NAME - AAFLUX - (A6)
HOLLERITH USER IDENTIFICATION (A6)
F»LE VERSION NUMBER
DOUBLE PRECISION PARAMETER

1- A6 WORD IS SINGLE WORD
2* At. WORD IS DOUBLE PRECISION WORD

c..
CR
C
CL
C
cw
c
CO
CO
CD
CD
CO
CO
CO
CO
CD
CD
C
C..

SPECIFICATIONS

e
"DIM
NGROUP
NJNTt
MINTJ

NINTK

EFFK
ADUM

NUMBER OF DIMENSIONS
NUMBER OF GROUPS
NUMBER OF FIRST DIMENSION FINE MeSH INTERVALS
NUMBER OF SECOND OIMEMSIOft FINE MESH INTERVALS,
NINTJ.EQ.l IF NOIM.EO.t
NUMBER OF THIRD DIMENSION FINE MfSH INTERVALS,
NINTK.EQ.i IF NDIM.LE.2
NUMBER OF DIRECTIONS
EFFECTIVE MULTIPLICATION FACTOR
RESERVED
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CR
C
CL
C
CM
C
c
c
c
c
c
CD
CO
CO
c

ADJOINT ANGULAR FLUXES AT FIRST DIMENSION BOUNDARIES

C(AFADJI(M,I),M«t,NOIR>,I*l,NBDRYI)—NOTE STRUCTURE B E L Q H —

NDIR*NBDRYI

DO 1 L«i»NCROUP
DO 1 KB},NINTH
DO 1 J»1#NINTJ

I READ (N) *LI3T AS ABOVE*

AFADJI
NBORVI

ADJOINT FIRST DIMENSION BOUNOARY ANGULAR FLUX
«NINTI*1, NUMBER OF FIRST DIMENSION FINC MESH
BOUNDARIES,

CR
C
cc
c
CL
C
CM
c
c
c
c
c
c
CO
CD
CO
c
C —
c—
CR
C
CC
c
CL
C
CM
C
C
C
c
c
c
CD
CO
CO
c

ADJOINT AN6ULAR FLUXES AT SECOND DIMENSION BOUNDARIES

PRESENT IF NDIM.CE.2

((AFADJJ(M,I),M*J,NDIR>»I«l,NINTI)——NOTE STRUCTURE B E L O W —

NDI8*NINTI

DO t
DO 1 K*1,MNTK
DO t JalfNDDRYj

1 READ (N) *LIST AS ABOVE*

AFAOJJ
NBDRYJ

ADJOINT SECONO DIMENSION BOUN0*RY ANGULAR FLUX
«NINTJ*1, NUMBER OF SECOND DIMENSION FINE MESH
BOUNDARIES,

ADJOINT ANGULAR FLUXES AT THIRD DIMENSION BOUNDARIES

PRESENT IF NDIM.EQ.S

t(AFAOJK(M,I),M«l,NDIR>#I»l»NINTn—- NOTE STRUCTURE BELOW——

NOIR»NINTI

DO t LalfNGROUP
DO i K«i,N8DRYK
DO t JattNINTJ

t READ (Ki) *LIST AS ABOVE*AFADJK
NBDRYK

ADJOINT THIRD DIMENSION BOUNOARY ANGULAR FLUX
SNINTK41, NUMBER OF THIRD DIMENSION FINE HESH
BOUNDARIES.

CEOF
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c***********************************************************************
C REVISED 07/01/73
C
CF RZFLUX-III
C
CC REGULAR ZONE FLUX BY GROUP, AVERAGED OVER F.ACH ZONE
C*•***••******•****A**********************************************«*•**•

6« FILE IDENTIFICATION
e
CL HNAME,<HUSE{1)»I«1#2),IVERS
c
Cm U3*MUUT
c
CO HNAME HOLLERITH FILE NAME - RZFLUX * (A6)
CO HUSE HOLLERITH USER IDENTIFICATION (At)
CO IVER8 FILE VERSION NUMBER
CO MULT DOUBLE PRECISION PARAMETER
CO f A6 WORD IS SINC.C wORD
CO 2- A6 WORD IS DOUBLE PRECISION WORD
C

C.aa........*..........................................................
CR SPECIFICATIONS
C
CL TIME,POWER,VOL,EFFK,ElVS,DKOS,TNLfTNA,TNSL»TNBL#TNBAL»TNCRA,
CL lU(t)#I-l#<l),ITRVS,NZONE,NGROUP,NCY
C
CW 20
c
CD TIME REFERENCE REAL TIME, DAYS
CD POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM,WATTS
CO THERMAL
CD VOL VOLUME OVER WHICH POWER WAS DETERMINED, CC
CD EFFK MULTIPLICATION FACTOR
CD EIVS EIGENVALUE OF SEARCH OF SEARCH PROBLEM
CD DKDS DERIVATIVE OF SEARCH PROBLEM
CO TNi. TOTAL NEUTRON LOSSES
CO TNA TOTM. NEUTRON ABSORPTIONS
CD TNSL TOTAL NEUTRON SURFACE LEAKAGE
CD TNBL TOTAL NEUTRON BUCKLING LOSS
CD TNBAL TOTAL NEUTRON BLACK ABSORBER LOSS
CD TNCRA TOTAL NEUTRON CONTROL ROD ABSORPTIONS
CO XU),1-1,4 RESERVED
CD ITP5 ITERATIVE PROCESS STATE
CD «0, NO ITERATIONS DONE
CD -1, CONVERGENCE SATISFIED
CD «2, NOT CONVERGED, BUT CONVERSING
CD »3, NOT CONVERGED, NOT CONVERGING
CO NZONF NUMBER OF GEOHETHIC ZONES
CD NCROUP NUMBER OF NEUTRON ENERGY GROUPS
CD NQV REFERENCE COUNT (CYCLE NUMBER)
C

CR FLUX VALUES
C
CL UZGF(K, M) , ««t, NGHOUP) i M»l r NZONfc)
C
CW NGROUP*NZONE
CD ZGF REGULAR ZONE FLUX BY CROUP, AVERAGED OVER ZONE
CD NfcUTR0NS/SEC-CM**2

c
g.#»»..a..a.p.a.....»«a.aaaa..«...ppa.aa<sap.a.a..apa...««aaapaaa....«.i
CEOF
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G*************•****»******•****•***#*•****•*****•**ft********************
C REVISED 07/81/T3
C
CF PwOINT.III
c
CE POWER DENSITY 9V INTERVAL
C
C**************************A********************************************

c-
CR
C
Ct
C
CM

c
CO
CD
CD
CD
CD
CO
c
CO-

IDENTIFICATION

HN4ME,(HUSECn#I«t,2),IVERS

HNAME
HUSE
IVER9
MULT

HOLLERITH FILt NAME - PWDINT <• (A6)
HOLLERITH USER IDENTIFICATION (At)
FILE VERSION NUMBER
DOUBLE PRECISION PARAMETER

1* Aft WORD IS SINGLE WORD
2» A6 WORD IS DOUBLE PRECISION «ORD

CR
C
CL
C
CW
C
CD
CO
CO
CD
CO
CD
CD
CD
C

SPECIFICATIONS

TIME, POWER, VOL, IM, JM, KM, NCV

T

TIME

VOL
IM
JW
KM
NCV

REFERENCE REAL TIME, DAVS
POWER LEVEL FOR ACTUAL NF.UTRONICS PROBLEM,

KUTTS THERMAL
VOLUME OVER WHICH POWER WAS DETERMINED*CC
NUMBER OF FIRST DIMENSION FINE INTERVALS
NUMBER OF SECOND DIMENSION FINE INTERVALS
NUMBER OF THIRD DIMENSION FINE INTERVALS
REFERENCE COUNT (CYCLE NUMBER)

C —
CR
C
CL
C
Cw
c
es
cs
c
CD
C

POWER DENSITY VALUES

{(PWR(I,J),l3l,lM),J«l,JM)---.-NOTE STRUCTURF B E L O W — —

DO 1 K»J,KM
1 READ(N} *LIST AS ASOVb*

PWR POWER DENSITY BY INTERVAL, KATTS/CC

CEOF

55



V. STANDARD SUBROUTINES

A. General Description

A set of standard routines is defined in order

to achieve compatible coding for the retrieval of

data from peripheral storage and to standardize pro-

gram timing tests. The call names, arguments, and

usage of the subroutines is standardized, but the

contents of the routines are left entirely to local

choice and needs. The objective is to exchange

calling programs without modification by localizing

the esstntiiil adaptations to the interior of the

specified routines. Consequently, communication to

the routines should be confined to the argument list;

i.e., communication through common, internal subrou-

tine calls, or other means having nonstandard in-

fluences on the calling program is excluded.

The mandatory subroutines are SEEK, REED, RITE,

and TIMER. With an exception noted below all trans-

fers of data between central memory and other storage

components should be managed under the control of

SEEK, REED, and RITE. The SEEK routine localizes

in one place a catalog of the data files and their

current status. SEEK is an important facility for

linking codes for it provides a means of passing

file status information in a compatible manner

between codes. Actual data transfers are effected

by the REED and RITE routines. In each call to REED

or RITE a block of data of a specified number of

words is transferred. The flexibility of FORTRAN

lists is sacrificed under this specification in

favor of providing local installations complete

freedom in allocating peripheral storage units or

devices to any given program.

In the usage of REED and RITE the dimensions

determining the size of a record cannot be embedded

in the given record. Since ENDF/B nuclear data files

do contain records with embedded dimensions, these

files are exempted from REED and SITE specifications.

However, the assignment of reference numbers or logi-

cal unit numbers to ENDF/B files should still be

controlled by SEEK.

In Ref. 2, "Report and Recommendations of the

Committee on Computer Code Coordination," two other

standard subroutines RECSIZ and FILES were proposed.

Both of these routines provided for the storage of

file structure information on scratch files needed

for coping with particular file storage problems.

Because such routines have no impact on calling

programs, and because the requirements for such

routines vary depending upon the local environment

no standardization in this area is being developed.

It is expected, however, that such file struc-

ture subroutines will be used freely to overcome

local storage problems. Their use should be fully

documented so that code recipients can readily con-

vert the codes received to their own needs. Docu-

mentation on the structure of scratch files similar

to the documentation in IV, STANDARD INTERFACE FILES,

should be provided.

Specifications for the standard routines are

given below.

B. Subroutine SEEK

1. SEEK Specifications

Form: SEEK (HNAME, IVERS, NREF, NOP)

HNAME The Hollerith name (A6) of a class of files
of similar structure.

IVERS The version number (positive integer) de-
fining uniquely a member file of the class
HNAME.

NREF The reference number (positive integer) of
the file HNAME, IVERS.

When NOP=O,1, NREF«=0 or NREF=-1 is returned
to the calling program if the file HNAME,
IVERS is not properly initialized as
follows:

NREF=0: The SEEK catalog has not been ini-
tialized in accordance with local require-
ments. It may be required locally that the
parameters HNAME, IVERS, and NREF for files,
or a subset of these parameters, be loaded
initially in the SEEK tables in the N0P=3
call.

NREF=-1: Catalog initialization require-
ments are met but the file HNAME, IVERS has
not been initialized. A file is initialized
by an NOP=1 call. File initialization will
include completing of the catalog entries
not required in the NOP=3 call.

For NOP=2, 3, or 4 NREF is not referenced
by SEEK. For NOP=5, the value of NREF has
the special meaning discussed below.

NOF An input integer that specifies the response
required from SEEK. Standard options are:

NOP=0: The use of this option is required
prior to reading a file. If IVERS.GT.O
and the file HNAME, IVERS has been initial-
ized, SEEK returns the reference number NREF
assigned to the given file. If IVERS.EQ.O
and at least one version of HNAME has been
initialized, SEEK returns the reference num-
ber NREF and version number IVERS of the
last initialized version of HNAME.

NOP=1: Initializes a file prior Co writing
the tile. If IVERS.GT.O and the catalog in-
itialization requirements are satisfied,
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SEEK initializes the file HNAME, IVERS and
returns the reference number HREF assigned
to the file. If IVERS.EQ.O and the catalog
initialization requirements on the class of
files HNAME are satisfied, SEEK assigns a
version number IVERS to the file equal to
the number of previously initialized ver-
sions of HNAME plus one, initializes the
new version HNAME, IVERS, and returns the
version number and reference number NREF
assigned to the file.

NOP=2: The SEEK subroutine is finalized.
This is the last call issued by a program
to SEEK to perform any wrap-up functions
on SEEK or its catalog required locally.

NOP=3: The SEEK subroutine is initialized.
This is the first call issued by a program
to SEEK to perform any installation-
dependent initializations of the SEEK rou-
tine and its catalog that are required.

N0P=4: The SEEK tables are modified to de-
lete the file initialization of file HNAME,
IVERS. A subsequent call to SEEK for file
HNAME.IVERS with NOP=0 would return NREF
=-1 until a reinitialization is performed.

N0P=5: SEEK returns the file identifiers
HNAME and IVESS associated with the refer-
ence number NREF.

Special Name: If HNAME in a call to SEEK
contains a special name CHANGE, U70 refer-
ence numbers are input in the SEEK call in
the NREF and NOP arguments. SEEK then in-
terchanges these reference number assign-
ments in the SEEK catalog with respect to
the associated HUAME, IVERS assignments.

2. SEEK Usage

The principal purpose of the standard subroutine

SEEK, is to provide management of the reference num-

bers, NREF, of files. Whenever a file is to be read

or written by a calling program, a call to SEEK is

made with the file identifying parameters HNAME

and IVERS specified. The Hollerith name HNAME in A6

format identifies a class of files of similar struc-

ture, and the version number IVERS is a positive in-

teger that defines uniquely a member file of the

class HNAME. In such calls to SEEK, the positive

integer NOP is also specified which identifies the

particular response desired from SEEK. In r.hese

principal calls to SEEK, the reference number NREF

for the file HNAME, IVERS is returned to the calling

program.

SEEK, therefore, maintains a catalog, or set of

tables, that associates the current list of refer-

ence numbers NREF with the corresponding file names

HNAME and version numbers IVERS. The calling

program uses the NREF in standard subroutine REED or

RITE calls to res.d or write, respectively, records

on the file identified by NREF. In a local environ-

ment, NREF may identify a unique storage "unit", or

it may identify one of a number of files that are

stored on the same unit or bulk memory device. In

this context it is noteworthy that the recipes used

in SEEK to assign reference numbers are entirely at

local option. Consequently, the reference number

assignment recipe can be used locally to identify in

REED or RITE the specific location of a file on a

unit from its reference number.

Two types of initialization are used in the

SEEK routine. One form of initialization i8 the

overall initialization of the SEEK routine performed

under an NOP=3 call at the beginning of a program.

The SEEK initialization is entirely at local option.

The SEEK initialization can be used to specify par-

tially or completely the contents of the SEEK cata-

log initially. Or it could be used to establish

file buffers, or for any other file initializations

required by local practice. A partial initial speci-

fication of the SEEK catalog could be used to dis-

tinguish two general types of files such as inter-

face files and scratch files. This might involve

two different modes of storage, and, therefore, two

different procedures in handling reference numbers.

The second type of initialization is the ini-

tialization of a file. Whenever a file is to be

written, an NOP=1 SEEK call is required. The file

is then said to be initialized. When a file is to

be read an NOP=0 call is required. Such a call can

be valid only if the requested file has been pre-

viously initialized. The actual file initializa-

tion procedure performed in SEEK in response to an

NOP=1 call depends upon what initializations are

performed in the SEEK initialization call(N0P=3).

If the SEEK catalog is completely established in the

N0P=3 call, then file initialization may entail

only the setting of a flag to indicate that an

initialization call has been performed. On the

other hand, if no entries in the SEEK catalog are

made in the NOP=3 call, then the HNAME, IVERS,

and NREF parameters are entered in the catalog in

response to NOP=1 calls. Such details do not affect

the logic of the calling program; consequently, they

need not be standardized.

The Error Return flags NREF=O or NREF—1 are

primarily for debugging applications although they

57



can be used for other purposes. Consequently, it is

not required that tests on NREF be performed alter

every SEEK call. Such tests would be very laborious

and would produce unnecessary clutter in programs

after the debugging phase is completed. Such tem-

porary testing requires no standardization. Appli-

cations of error flags, however, that have a perma-

nent effect on programming logic should conform to

the standards.

In the applications of SEEK to a program, the

initialization call, NOP=3, should be one of the

first executable statements in a program, and the

finalization call, NOP=2, should be among the last

executable statements. The calls NOP=0 or NOP=1

should be made just prior to the commencement of

reading or writing a file, respectively. This not

only will make program flow more understandable, but

it is an essential practice for those environments

where NOP=0, 1 calls are used for opening file buf-

fers. Similarly, the termination calls (IREC=O)

to subroutines REED and RITE (discussed below) should

Immediately follow completion of reading or writing

a file because these latter calls may be used for

closing buffers. It follows also that after a REED

or RITE termination call a new NOP=O or NOP=1 call

to SEEK should be made prior to a new reading or

writing of a file, respectively.

C. Subroutines REED and R U E

1. REED and RITE Specifications

Form: REED (NREF, IREC, ARRAY(I), NWDS, MODE)
RITE (NREF, IREC, ARRAY(I), NWDS, MODE)

NREF The reference number assigned by SEEK of
the file being read or written.

IREC IREOO, the number of the record to be
transferred.
IREC=0, this signifies termination of
reading or writing of the file NREF.

ARRAY(I) The starting address in central memory at
which the transfer is to begin.

NWDS The total number of words to be moved.

MODE This provides for buffering or parallel
processing.
MODE=0, the order is completed before the
return from REED or RITE.
MODE=1, the order is not necessarily com-
pleted before the return.
M0DE=2, this forces completion of a MODE
=1 order issued in a previous call.

2. REED and RITE Usage

The objective in defining standard subroutines

REED and RITE is to provide an efficient approach

to the problem of adapting codes to local data

storage facilities. Central memory facilities,

although cf varyir.3 ca_-d.-.:.*:y, d.re comon co all com-

puters. In addition standard FORTRAN read and write

statements fcr transferring data between facilities

are impleni2r.ced universally. However, in some en-

vironments the handling of the data transfers by

standard FORTRAN read and write statements is unac-

ceptably inefficient. Consequently, the practice

of executing all data transfers through REED and

RITE calls has been adopted. The local installations

may then design REED and RITE subroutines that op-

timally utilize local storage facilities.

To avoid conflicts under code exchange which

might necessitate large scale calling program modi-

fications, careful usage of REED and RITE is requir-

ed. REED and RITE calls are programmed following a

restricted "direct access" procedure. A REED call

transfers NWDS words of record IREC in file NREF

from peripheral storage to central memory location

ARRAY(I). A RITE call performs the inverse opera-

tion. Records are numbered consecutively in files

but they may be accessed in any order by REED calls.

Thus, if the records must actually be accessed

sequentially, REED internally performs the required

unit positioning calls such as rewinds, back spaces,

or dummy reads. This implies that REED must Reep

track of the current positions of all sequential

access files.

Interspersing of REED calls with RITE calls on

the same file is allowed. In the case of sequential

access files, file positioning information must be

common to both REED and RITE. ANL has achieved this

capability without influencing the calling program

by making RITE an entry point to the REED routine

In addition to achieving other economies this tech-

nique makes file position data common to REED and

RITE.

In programming RITE calls account should be

taken of the possibility that records downstream of

the record being written on a unit may be destroyed

in some environments. In principle RITE could be

coded for unrestricted record access by transferring

records from one unit to another internally in RITE.

However, this is an expensive procedure which has not

been implemented in any existing RITE subroutine.

For maximum efficiency the rearrangement of

data before or after it is transferred should be

avoided where possible. If several arrays are to be

transferred in one operation, the arrays should be
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stored in the same order in core and on the periph-

eral device. However, some sorting of data may be

desirable in retrofiting existing codes to the stand-

ards, and data sorting is likely to be required in

transferring data common to both interface and

scratch files.

The MODE parameter in the argument lists offers

no problems to users adapting a code to an environ-

ment where parallel processing is not involved. In

this case the MODE=0 and MODE=1 specifications are

ignored and MODE-2 call results in a return from

REED or RITE with no response taken otherwise. It

is more difficult for a programmer in a nonbuffering

environment to program for a buffering environment.

This problem could benefit from additional ideas

developed from future code exchange experience. It

would seem likely that parallel processing would be

most important in the application to scratch files.

The ordering of files and the number of records

per file must be provided the REED and RITE subrou-

tines if several files are to be stacked on the same

sequential unit. This information is required for

positioning the unit on the correct record IREC of

the file NREF. In addition the number of words per

record is required for calculating pointers for

records stored in large or extended core memories.

Such information can be retrieved by REED and RITE

by calls to routines similar to RECSIZ or FILES

discussed earlier (Sec.V.A.). Calls to these file

structure routines are required early in the program

after the dimension data are available which affect

file structures. These calls have no impact on call-

ing programs; consequently, they may be deleted or

dummy returns may be used at installations not re-

quiring the routines. Similarly, the calls may be

readily inserted when needed if file structures are

adequately documented.

D. Subroutine TIMER

1. TIMER Specifications

Form: TIMER(I.T)

I is an integer variable indicating the
response needed.
1 = 0 initialize timing (Set T(l), T(3)
to zero)
I < 0 return array T with all entries up-
dated (does not reinitialize)
I > 0 return array T with only entry T (1)
updated from previous call (does not re-
initialize)

T(J) is a 10 word vector (double precision if
necessary for transmitting BCD
information).

T(l) = elapsed central processor time in
seconds or central and peripheral processor
times if only the combination is available.
(Given as time since last call to TIMER
with 1 = 0 ) .
T(2) •» remaining "limiting" time in seconds
(as might be used to trigger a restart
dump).
T(3) - elapsed peripheral processor time
in seconds (given as time since last call
to TIMER with 1 = 0 ) .
T(4) - current day in BCD as MMDDYY.
T(5) = user's identification (A6).
T(6) = user's charge number in BCD as
JJJJJJ.
T(7) = user's case identification in BCD
as JJJJJJ.
T(8) = wall clock time in BCD as HHMM.T (T
is tenths of a minute).
T(9) = unspecified (user's option).
T(10) = unspecified (user's option).

2. TIMER Usage

To retain compatibility under code exchange,

T(9) and T(10) should be used only for edit purposes;

i.e., they should not be used to control program

flow.

VI. CARD FORMAT SPECIFICATIONS

A. General

The specifications herein are essentially those

recommended by the card format subcommittee of the

Committee on Computer Code Coordination. This sub-

committee consisted of M. D. Kelley, GE-BRD, T.

Pitterle, WARD, and B. J. Toppel, ANL. The original

recommendations have been only slightly altered in

response to suggestions from LASL and W. W. Little,

HEDL.

The general function of an input processor, as

discussed in Sec.III.C. is to create interface files

entirely from card input, or to create new interface

files by using card input to selectively overlay the

data in pre-existing files. The card format speci-

fications are well-adapted to this function since

all lists in the records of the files can be read

directly from cards under the free-format rules speci-

fied without necessitating any data rearrangements.

Interface file specifications then become input

specifications.

The recommended card format specifications de-

fine generalized procedures or rules for entering

data on cards. The card format is completely free

format in the sense that data items may be entered

freely on a card without regard to card columns. How-

ever, certain rules for ordering data into groups and

entering data on cards are specified by card format.
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The card format is oriented toward entering data into

arrays rather than independent data items.

The card format has two distinct categories

for entries on a data card. These are (a) the file

and record control words and (b) the data field for

the actual data items to be loaded into a given ar-

' ray. The rules governing usage of these entries are

given below.

B. File and Record Control Cards

There are three types of control cards govern-

ing the input of data. They are:

1. File Control Gards - nV FILEID. The unsign-

ed integer n immediately followed by the character V

denotes that version n of rhc file named FILEID is

to be overlaid by the data on the cards that follow

the nV card. If n=o the new file FILEID is to be

created entirely from the cards that follow. Data

or comments following nV FILEID on the file control

card are ignored.

A file control card is the first card read by

the processor. Processing of the named file con-

tinues until a new file control card or a STOP card

(see below) is encountered. Any number of files may

be processed in any order. Any number of versions

of a given file may be created. Once a given ver-

sion is created it becomes available for subsequent

overlaying to create additional versions. Versions

of sets of files may be u?ed to establish any number

of input "cases" for a given code.

2. Record Type Control Card - mD. An unsigned

integer immediately followed by the alphabetic char-

acter "D" denoted a "Data" card. The definition

of this card varies from the previous control card

in that the mD may appear anywhere on the card and

more than one identifier may appear on the same card.

The data on this card may be integer, floating point,

Hollerith, etc., with any mixture being possible.

If a card is encountered without the first word

being an identifier, then the last read identifier

is assumed. The first nonignorable word on cards

following a file control card must be an mD.

EXAMPLE:

2D 1.0E+2 E HELLO 3D ONE TOO

The mD ar^ associated with the record types

appearing in the interface file specifications.

Each unique data list in the specifications is

identified as a record type. The record types are

numbered consecutively beginning with the first

record following the file identification record.

Data for the file identification record are supplied

on the file identifier card. If the list for record

type m is repeated in the file, mD must precede each

repetition of the list. In overlay applications

the defined ordering of records is followed except

that records may be skipped as desired. Skipped

records are copied unmodified from the reference

file onto the new file.

3. STOP Card. Input processing is terminated

when a card containing STOP as the first entry is

encountered.

One other type of identifier, a title card iden-

tifier, was specified originally. Titles, however,

are contained In some standard files, and may be

defined in code-dependent files as desired for par-

ticular codes. Titles in the files are automatically

retrievable. Thus, there is no need for a special

title card. Facilities for reading strings of

Hollerith words into files are provided instead.

C. Data Field

The data field contains words which may be data

and/or various options. This section describes the

allowable data forms, the structure of data entries

and the various options available to simplify data

entries.

1. Allowable Data Forms. The allowable data

forms are integers, floating point numbers, and

Hollerith words and any combination of these forms

is allowed within the data field. Card input speci-

fications determine the allowable combinations

of data forms.

a. Numeric Words. Numeric entries are in-

tegers if they contain no decimal point or exponent.

Otherwise, numerics are taken to be real (floating-

point) numbers. An exponent is an expression con-

taining an optionally signed integer preceded

optionally by the letter E. The sign or the E may

be absent but not both. An exponent in a numeric

word must always be preceded by at least one digit.

As seen below, forms En or E+n delimited by blanks

or commas are taken to be Hollerith words. Examples

of allowed forms are:
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Numeric

10

-10

1E1

1+1

-1.0E+01

b.

Equivalent

Value

10

-10

10.

10.

-10.

Hollerith Words.

Type

integer

I;

real
fl

II

Hollerith dat

specified in three different ways:

(1) By enclosing the data in asterisks

or apostrophes,

(2) By using the nl' specification,

(3) or by beginning a single word

entry, containing no more than six

characters, with a letter.

In all cases, Hollerith data are stored at the

rate of six characters per word. On short word ma-

chines each six-character word is stored in a double

precision word. Input words of less than six

characters are stored left justified with blank

fill. Imbedded blanks in words are allowed only in

options (1) and (2); in option (3) blanks delimit

words.

Two types of Hollerith arrays are exemplified

by the first two arrays found in the FILE DATA

record of the ISOTXS file:

(HSETID(I) ,1=1,12) , (HISONM(I) ,I=1,NISO)

The first array HSETID is a 12 word sentence de-

scribing the contents of the file. Input for this

array might be

*THIRTY GROUP CROSS SECTIONS FOR LMFBR APPLICATIONS

FROM ENDF/B-III DATA*

or

72HTHIRTY GROUP CROSS SECTIONS FOR LMFBR APPLI-

CATIONS FROM ENDF/B-III DATA.

In either case characters and blanks must be counted

to ensure 12 words of data. The words are stored:

Word Contents (b=blank)

1
2
3
4
5
6
7
8
9
10
11
12

THIRTY
bGROUP
bCROSS
bSECTI
ONSbFO
RbLMFB
RbAPPL
ICAT10
NSbFRO
MbENDF
/B-III
bDATAb

The isotope label array HISONM might best be input

U235A PU239B PU240 NA

although

*U235A PU239BPU240 NA*

or

5HU235A 6HPU239B 5HPU240 2HHA

are acceptable forms. In all three cases the data

are stored:

Hord

1
2
3
A

Contents

U235Ab
PU239B
PU240b
NAbbbb

2. Card Structure. The card field has no

fixed structure except that data items must be sep-

arated by blanks or a comma, and a single data item

may not be split between two cards. The data field

on a card may be terminated by a slash(/) after which

comments may be freely punched. Use of the slash

saves processing time. The trailing comments, how-

ever, will appear in the output since all card

images are printed.

Comments enclosed in dollar signs ($)

$ COMMENT $

may also be inserted freely between data entries,

except for printing the card images such comments

are ignored by the processor. The initial $ ter-

minates an immediately preceding data entry.

Card fields for data entries are commonly lim-

ited to 72 or 30 columns. These or other options

may be invoked locally by a simple change in the

processor.

3. DATA Field Options. Options available in

the data field are repeat, skip, interpolation,

and Section repeat.

a. Repeat Option. The repeat option is an

unsigned integer insmediately followed by the letter

"R". Use of this option permits repeating the pre-

viously entered data item an integer number of times.

For example:

1 2R - 1 1 and

2.0 3R - 2.0 2.0 2.0

b. Skip Option. The skip option Is an un-

signed integer immediately followed by the letter

"S". This means that the integer number of locations

will be skipped when determining the index of a

value to b,. loaded. The skip option is useful only

in overlay applications.
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For example:

1 10E 5S 10R - The integer 1 Is stored Into
ten consecutive locations.
Then 5 locations are skipped
and the integer 2 Is stored
into the 16th through 25th
locations.

c. Interpolation Option. The Interpolate

(nl) specification provides for linear interpolation

between two real constants. The previously processed

word is the initial end-point, n is the number of

equally spaced interpolates to be inserted between

the initial and terminal end-points, and the ter-

minal end-point follows the nl specification.

For exapmle:

1.0 31 5.0 » 1.0 2.0 3.0 4.0 5.0

d. Section Repeat Option. A section is a

group of entries enclosed in parentheses. The

entries may consist of numeric or Hollerith con-

stants; repeat, interpolate, and skip specifications;

or section repeats. The section is always used in

conjunction with the repeat option in the form

(entries) nR •

The entries are expanded to a set of constants and

repeated to obtain n identical sets.

The terminal end-point of an interpolation sec-

tion entry must lie within the section. The initial

end-point may immediately precede the section, al-

though this is seldom useful. The skip option as

a section entry must be used cautiously since items

skipped are taken from the array being overlayed and

the overlayed array is the entity repeated in the

section repeat operation. Sections may be continued

over more than one card, and section repeats may be

nested within section repeats up to 10 levels of

nesting. An example of nesting is:

(1 (5.0 21 20.0) 2R W0RD1) 2R

which is equivalent to

(1 5.0 10.0 15.0 20.0 5.0 10.0 15.0

20.0 WORD1) 2R.

D. Card Input Example.

An example of card input for the GEODST stand-

ard interface file is given below.

Card Contents

1 OV GEODST
2 ID 2 3R 0 2 1 1 50 1 3K 0 16R/SPECIFICATIONS
3 2D 0.0 29.64 64.2 0.0 4R/COARSE MESH

BOUNDARIES
4 3D 30 20 1 I/FINE MESH INTERVALS
5 4D$ VOLS$ 2.76+3 1.02+$ZONE CLS$ 1 2 $Z0NE

ASS$ 1 2/GEOMETRY DATA
6 5D 1 2 /REGIONS ASSIGNED TO COARSE MESH

The ir.put describes the geometry for a one-

dimensional cylinder containing two regions with 50

fine mesh intervals, reflected condition on left

boundary, ar.d zero condition on right boundary. The

inner region of outer radius 29.64 has 1 coarse mesh

interval containing 30 fine intervals, and the

outer region of outer radius 64.2 has 1 coarse in-

terval with 20 fine intervals.

If the file created is Version 1 of GEODST, a

second version with the fine mesh doubled could be

obtained from the input:

Card

7
8
9
10

Contents

IV GEODST
ID 7S 100 19S/FINE MESH TOTAL
3D 60 40 2S/FINE MESH INTERVALS
STOP
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APPENDIX A

ORGANIZATIONS

Alphabetic abbreviations for organization names

used in the text are interpreted below:

Abbreviation

AI

ANL

DRRD

GE-BRD

Organization

Atomics International, North American
Rockwell
Argonne National Laboratory, Univer-
sity of Chicago
Division of Reactor Research and
Development, United States Atomic
Energy Commission
General electric Company-Breeder
Reactor Department

Abbreviation

GGA

HEDL

LASL

ORNL

WARD

Organization

Gulf General Atomics, Gulf Oil
Company
Hanford Engineering Development
Laboratory, Westinghouse Electric
Corporation
Los Alamos Scientific Laboratory,
University of California
Oak Ridge National Laboratory,
Union Carbide Corporation
Westinghouse Electric Corporation,
Advanced Reactors Division

ALT:252(110)
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