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ABSTRACT

Standards and procedures for promoting the exchange of reactor
physics codes are updated to Version-III 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 Hannum and

(1)

Lewellen. 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-

2)

format recommendations.

standard interface files,(3) and card

(4)

cedures»

Implementation and extension of the procedures

have continued under guidelines established by the

*See APPENDIX A: ORGANIZATIONS.

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

Applicution of the standards to several new
codes 1s in progress. A new diffusion code
VENTURE(5)
ardized extension of the CITATION code.

is being linked to the LASL Service Modules

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

(7
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

processing standard interface data files.




conjunction with the VENTURE development. The Serv-

ice Modules are also under test at GE-BRD,

The composition independent code, MINx,(B)

for
processing cross sections 1s near completion at LASL.
MINX will be linked to the WARD code SPHINX(Q)
through the nuclear data standard interface files
ISOTXS and BRKOXS (see IV.B.1 and 3). SPHINX inter-
polates MINX prepared .cross sections and uses one-
dimensional diffusion theory to obtain a space-energy
WARD
has already merged the Service Modules into SPHINX

collapse of the interpolated cross s2ctions.

and the integrated SPHINX package is being implement-
ed on LASL computers.

A preliminary implementation of the ANL code
MCZ-Z(IO) The ANL code
package ETOE-Z/MCZ—Z/SDX 1s being developed to pro-
vide cross-section processing to the highest pre-

has been performed at LASL.

cision permitted by the state-of-the-art. The imple-
mentation of MC2-2 at LASL was considerably eased
through the application of the IBM to CDC code con-
an developed by ANL.
version module will be used to facilitate the ex~
change of other codes including the REBUS(IZ) fuel
cycle code. REBUS is being adapted to the standard
interface files at ANL.

An interfaced version of the two-dimensional

version module The code con-

discrete ordinates code TNOTRAN(13) 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, AL. 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.
cluded that uwseful and appropriate standard interface
files can be defined.

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

In both these new interface areas it is con-

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 lirking the quasi-static two-dimemsional
Kinetics code Fx—2(14) to the VENUS diassembly code,
Ferguson has demonstrated a special need for effi-~

cient linkage techniques in the Safety Code area.

GENERAL PROGRAMMING STANDARDS

The standards for reactor codes specified here-~

II.

in are designed to maximize 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 speclal 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 mnoted
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(15)
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.
Specsfications 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 im VI pro-
vide standardization of card input codes.
F, Central Memory Regtricticns

Programs are designed to be operable within a
50,000 word central memory limitation. At the sam:s
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. 1In 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.__Woxrd Size

Codes are designed to minimize the word size
problems arising in exchangés 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 & 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 shorc 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 technigques 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 GSW.

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 strucfure 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-~
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

ments.

must be of the form

ENTRY NAME
with no list appendad. 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 cr 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. ANL has developed and
tested very extensively a storage management package
POINIR for control of variable dimensioning. A sim-
ilar approach to variable dimensioning has been used
by WARD.

when arrays are purged is an attractive feature of

Automated repacking of the container block

this technique.
2. Numbering of Statements.

mended limiting the numbering of statements to CON-

GE-BRD has recom-
TINUE, RETURN, and FORMAT statements. This greatly
simplifies certain types of code preprocessing. ANL

also favors this procedure

I1I. _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.

FILE RECOVERY
T SECT!ON

INPUT
PROCESSOR

\

CODE
DRIVER

FRINT
PROCESSGR

MAIN
CODE
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 poszible 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 seccion 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._ Inpuc

The Input Processor uses 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 czlled 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 ir 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.

tep 1 1s 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 tﬁe 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 technigues
also must of necessity be treated as code-dependent
data.

D. _Main Code

The Main Code Section or Calculation Meduvle
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 sectior and the serv-
ice modules is restricted to that provided by inter--
face files. A Main Code Section may comsist 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 contrnl 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. Hewever, bulk

printing of interface files should be performed in
the peneralized 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.
and_Code Exchange

program structure discussed above

G. Code Systems

The proposed
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 fer 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
The list

general descriptions are given in Table I.
of files is unchanged from Version II except a new
file, ISOGKS, containing nuclide ordered microscopic
broad~group gamma ray cross sections has been added.

The Version II1 files contzin 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




Name
ISOTXS

GRUPXS
BROKXS

DLAYXS
ISOGXS

GEODST
NDXSRF

ZNATDN

SEARCH
SNCONS
FIXSRC
RTFLX

ATFLUX
RCURNT
ACURNT
RAFLUX
AAFLUX
RZFLUX

PWDINT

MULT.)

TABLE 1

STANDARD INTERFACE FILE NAMES
AND GENERAL CONTENTS

General Description of Contents

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

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

Microscopic neutron cross-section data in
the Bondarenko form.

Delayed neutron precursor data.

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

Geometry description.

Nuclide density and cross~section referenc-
ing parameters.

Zone nuclide atomic densities, including
subzone or subassembly scale.

Criticality search data.

Sn constants

Distributed and surface fixed sources.
Regular total (scalar) neutron flux.
Adjoint total (scalar) neutron flux.
Regular neutron current.

Adjoint neutron current.

Regular angular flux.

Adjoint angular flux.

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

Power density by interval.

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 ISOGKS, 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-prdered Neution 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

(LT TY T PP Y Y Y P LY e T P P P I P T P YL PSR P A P P Ly Y )

CR
c
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Cw

FILE IDENTIFICATION
HNAME, (HUSF(1),121,2),1VERS

1e3eMyLY

HNAME HOLLFRITH FILE NAME = FILNAM = (4p)
HYSE AOLLERITH USER IDENTIFICATION (As)
IVERS FILE VERSION NUMBER

MyLTY DOUBLE PRECISION PARAMETER

{= A6 WORD IS SINGLE wQRD
2% Ab WORD IS DOUBLE PRECISION wORD
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matrix requiring greatly reduced storage space where
a large number of groups are invoived. The variable
blocking provided on the Version II full CHI matrix
is, therefore, no longer required in the Version III
formulation.

PE weighted transport and total cross-section

arrays
(&) o, tG og 2=1,...,LTRN
tr, Oty
fo @, (E) dE
) of =g tr 2=0,1,...,LTOT
) s :

¢y

are supplied in place of the derived quantities

(3) smsN=ol,0 €, ctf (KSLTOT), or other
o & K
recipe
(4) STRDIF = o,
1
(5) smor = g,°

provided in the Version II file. The Py weighted

gecattering cross sections

(6) GSG"G' —fcfcv GSE(E-&:') ¢, (E)AE' dE

%

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

[¢] 66 +0 G o G,E=0,1,....,L,
ty

o

(7) aG*G+c €_qa G , £=0,1,...,L, or
2 2

USG»G + ch - U:G , 4=0,1,...,K-1,
2 K 0

respectively, depending upon the approximation used
in STRSN. 1In Version III, the in-group terms in the
file are simply GSG*G, consequently, transport
approximations as %n equation (7) are left as optiomns
to be provided in flux codes.

Data added to ISOTXS include identifiers for
the cross-section data source such as ENDF/B, the
capture thermal energy yield, anu coordinate depend-
ent transport cross sections. The identifiers,
HIDENT and HMAT, the capture energy, ECAPT, and the
number of coordinate directions, ISTRPD, 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 CON-
TROL AND GROUP INDEPENDENT DATA record. IDSCT(N)
specifies the identity and ordering of scattering
blocks, and LORD(N) specifies the 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.
ever, it seems reasonable to assume that the data

How-

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.
the ordering of types to be preserved except for the

One would expect in the latter case, however,

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.

R AN AR AR AR AR R R AR R R R AN N AR AR R AR R AN NN A R AR R AN AR AN A AR AR AR AN R AR NN A NN
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cs * ISOTOPE CONTROL AND GROUP -
[ ] * INDEPENDENT DATA ALWAYS [
cs * PRINCIPAL CRUSS SECTIONS ALWAYS -
cs * ISOTOPE CHI DATA ICKI6T,1 -
cs * -
cs k& swxaxkwkasa (REPEAT TO NOECMAX SCATTERING BLOCKS) -
(1] * & Aankanx{REPEAT FROM | TO NSBLOR) -
€S + 2 % SCATTERING SUBBLDCK LORD(N)Y 6T, 0 .
cs ARANARRRRAA RN . »
c [

o T T P P PP T PP P DYDY R PR DALY P L DL R AR DL PR DL L L LY )

c-...--.-.------.-.-...Q.........-.--...--.--..--..------.---.—---------

CR FILE IDENTIFTCATION -
[ -
cL HWNAML, (HUSECI),I21,2), IVvFRS -
(4 ™
(4] 1o32MULT -
¢ .
1) FORMATCLin DV ISOTXS ,Ab,1Hs, -
cs 1246, 1Hn, 16} .
c v
(o] HNAME HOLLERITH FILEL NAHF o ISOTES « (A6) .
4] HUSE MOLLERITH USER JDENTIFICATION (A6) -
<0 IVERS FILE VERSION NUMBER -
co MULT DUUBLE PRECISION PARAMETER .
(o} {e A& WORD IS SINGLE WORD -
eD 2% AG WORD IS DOURLE PRECISION «ORRD ]
[ .

c---------.----..-..-..-'.-..------.-.-......-.-..--‘.--...------------.



C.-.-..-.-.-.--.------. - sSeewSew [ ) VNSNS AYBUONROORODN

ga FILE CONTROL .
EL NGROUP,NISO, MAXUP, MAXDN, MAXORD, ICHIST,NSCHMAX,NSBLOK :
ch 8 .

c .
ga FORMATC4N 1D ,816) .
co NGROUP NUMBER OF ENERGY GROUPS IN SET .
co NISO NUMBER OF ISOTOPES IN SET .
(o)) MAXUP MAXIMUM NUMBER OF UPSCATTER GROUPS .
co MAXDN MAXIMUM NUMBER OF DOWNSCATTER GROUPS .
co MAXORD MAXIMUM SCATTERING ORDER (MAXIMUM VALUE OF .
co LEGENDRE EXPANSION INDEX USED IN FILE), .
)] ICHIST SET FISSION SPECTRUM FLAG .
co ICNIST EQ, P, NO FISSION SPECTRUM .
cD ICH1ST EQ,.1, SET VECTOR .
£o ICHIST,6T,1, SET MATRIX -
4] NSCMAX MAXIMUM NUMBER OF BLOCKS OF SCATTERING DATA .
to NSBLOK BLOCKING CONTROL FOR SCATTER MATRICES, THE -
co SCATTERING DATA ARE BLOCKED INTO NSBLOK .
co RECORDS PER SCATTERING BLOCLK, .
- :
c,- oeee L
CR FILE DATA .
c -
cL (HSETID(I), 1Y, 12),(HISONM(1),151,N180), .
CL  1(CHICJ),J=1,NGROUP), (VELLJ),Js1,NGROUP), -
CL  2(EMAX(J),J21,NGROUP),EMIN, (LOCA(I), I=1,NIS0) L
[ [
Cw {NISO0+12)#MULT¢1¢N1SO -
(] +NGROUP (2+ICHISTA(2/(ICHIST+1))) i
[ -
cs FURMAT(4h 2D ,1hH%, 1146, 1H%/ HSET 1D, HISONM .
CB  11HA, A6, 1H*, 901X, A6)/(1D(1X,A6))) -
c8 FURMAT(1P6EL2,5) CHI (PRESENT IF ICHIST,EQ,1) »
ch FORMAT(1P6EL12,5) VEL,EMAX,EMIN .
c8 FORMATC1216) LOCA .
[ L]
co HSETIO HOLLERITH IDENTIFICATION OF SET (Ab) .
co HISONM(]I) HOLLERITH ISOTOPE LABEL FOR ISOTOPE 1 (A®) v
co CHICJ) StT FISSION SPECTRUM (PRESENT IF ICHIST.EQ,Q) .
co VEL(J) MEAN NEUTRON VELOCITY IN GRUUP J (CN/SEC) .
co EMAX(J) MAXIMIUM ENERGY BOUND OF GROUP J (EV) .
co EMIN MINIMUM ENERGY BOUND OF SET (EV) .
co LOCALT) NUMBER UF RECORDS TO HE SKIPPED TU READ DATA FOR =
co ISOTOPE 1, LOCA(1)sd .
[ L]
c..........- -e - L X I 1] :
c..-...........-............- L 4 POUPPURSONNOSNOOER NN DS
eR SET CHI DATA .
c -
ce PRESENT IF ICHIST,GT,1 .
c -
cL (CCHIC(K,J),Ka1, ICHIST), J=1,NGROUP), (ISSPEC(1), In1,NGROUP) -
c »
Ch NGROUP* ( ICHIST+}1) b
c -
ch FORMAT(4M 30 ,IPSE12,57(6E12,5)) CHI .
ch FORMAT(1216) 1SSPEC .
c -
co CHI(K,J) FRACTION OF NEUTRONS EMITTED IN GROUP J AS A -
€0 RESULT OF FISSION IN ANY GROUP USING SPECTRUM K w
tD 138PEC I1SSPECCI)BK IMPLIES THAT BPECTRUM K 1S USED .
cD T0 CALCULATE EMISSION SPECTRUM FROM FISSION .
co IN GROUP I .
c -
L X L 27} L J Y Iy Y Y X T Y Y YL Y YLy odd g

(ovecssvveavosnassvsonsconcscsonsany




10

c’.......-----...-...--...-..--.-.---....-------..-.--......-.------.-.-

CR I1SOTOPE CONTROL AND GRDUP INDEPENDENT DATA

cL HABSID, HIDENT ,HMAT, AMASS ,EF18S,ECAPT, TEMP,SIGPOT, ANENS, kBR, ICHI,
Ci ‘IFISII‘LF.IMP.IN?N,INDIINT,L!O'ILTRN'IsTRPD'

CL 2(1DSCTINY, N33, NSCMAX), (LORD(N), N2}, NSCHMAX)Y,

cL SC(JBAND (I, N) »J21, NGROUP) ,NE ], NSCMAX),

CL  at(1JI(J,N),J=1,NGROUP),NE]1,NSCMAX)

Cw 3aMUL T+ 7¢NSCMAXA (20NGROUPS2)
o] FORMAT(4H 840 ,3(1X,A6)/71P6EL2,5/

c8 1(1216))
co HABSIOD
co HIDENT
co HMAT

co AMASS
co EFISS
4} ECAPT
o TEMP
()] SIiGPOT
co ADENS

¢o L¥-14

co ICHI

co IF1S

co IALF
co NP

co IN2N
co IND

¢o INT
co Li0r
€0 LTRN
co ISTRPD

co LIOSCT(N)

HOLLERTTH ABSOLUTE ISOTOPE LABEL = SAME FOR ALL
VERSTONS OF YHE 3AME ISOTOPE IN SET (Ab)
IDENTIFIER OF LIBRARY FROM WHICH BASIC DATA
CAMECE,G, ENDF/8) (A6)
ISOTOPE IDENTIFICATION (E,G, ENDF/B MAT NO,) (A6)
GRAM AYOMIC WEIGHY
TOTAL THERMAL ENERGY YIELD/FISSION (w,3EC/F183)
TOTAL THERMAL ENERGY YIELO/CAPTURE (W,SEC/CAPT)
13070PE TEMPERATURE (DEGREES KFLVIN)
AVERAGE EFFECTIVE PGTENTIAL SCATTERING IN
RESONANCE RANGE (BARNS/ZATOM)
DENSTTY OF ISOTOPE IN MIXTURE IN WHICH ISOTQPE
CRDSS SECTIONS WERE GENERATED C(A/BARN,CHM)
ISOTOPE CLASSIF1CATION
@ZYNDEFINED
{8FISSILE
2sFERTILE
3x0THER ACTINIGE
4=zF ISS10N PRODUCT

SESTRUCTURE
68COOLANT
TaCONTROL
1SOTOPF FiSSION SPFCTRUM FLAG
ICHILEA,0, USE SET CHI
ICHILQ 1, ISOTQPE (H]l VEGTOR
1CHI,G6T,4, 1SOTOPF CHI MATRIX

(NeF) CROSS SECTION FLAG
1F18s@, N0 FISSION DATA IN PRINCIPAL CROSS
SECTION RECORD
z1, FISSION DATA PRESENT IN PRINCIPAL
CRUSS SECTION RECORD
(N ALPHA) CHOSS SECTION FLAG
SAME DPTIONS AS ]F1S
(N,P) CROSS SECTION FLAG
SAMF DPTIONS A8 (P13
(N, 2N) CRDSS SECTION FLAG
SAME OPTIONS AS IF]S
(N,D) CROSS SECTION FLAG
SAME OPTIONS AS IF]IS
(N, T) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
NUMBFR OF MDMENTS COF TOTAL CROSS SECTION PROVIDED
IN PRINCIPAL CROSS SECTIONS RECORD
NUMBER GF MOMENTS OF TRANSPORT CROSS SECTION
PROVIDED IN PRINCEIPAL CROSS SECTIONS RECORD
NUMBFR OF COORDINATE DIRECTIONS FOR WHMICH
COORDINATE DEPENDENT TRANSPORT CROSS SECTIONS
ARE GIVEN, IF ISTRPO=g, NO CONRDINATE DEPENDENTY
TRANSPORT CROSS SECTIONS ARE GIVEN,
SCATTERING MATRIX YYPE IDENTIFICATION FOR
SCATTERING BLOCK N, SJIGNIFICANT ONLY JF
LORD(N),GT,P
IDSCT(N)®BOD ¢+ NN, TOTAL SCATTERING (SUM OF
ELASTIC, INELASTIC, AND N, 2N SCATTERING)
5102 + NN, ELASTIC SCATTERING
8280 + NN, INELASTIC SCATTERING



co 8300 + NN, (N,2N) SCATTERING PER EMITTEDw

co NEUTRON, o
co WwHERE NN I3 THE LEGENDRE EXPANSION INDEX OF THE =
cD FIRST MATRIX IN BLOCK N .
co LORD(N) NUMBER OF SCATTERING ORDERS In BLOCK N, IF .
co LORD(N)=a, THIS BLOCX IS NOT PRESENT FOR THIS -
co ISOTOPE, 1IF NN IS TME VALUE TAKEN FROM .
14 INSCTIN), THMEN THE MATRICES IN ThIS BLOCK -
(0] HAVE LEGENDRL EXPANSION INDICES OF NN,NN¢i, -
o NN$2p ¢ 0o s NN4LORD(N)»} -
co JEAND(J,N) SCATTERING BANDNIDTH FOR GROUP J, SCATTERING L}
()] BLOCK N .
co 133¢3,N) POSITION OF INeGROUP SCATTERING CROSS SECTION I -
co SCATTERING DATA FOR GRDUP J, SCATTERING BLOCK -
ED Ny LOUNTED FRUM THE FIRST WORD QOF GROUP J DATA, =
-
c.'.-.. LI J L i A 4 1 A 11 kY it 'Y ] "» [ J IS vessw *
c..--......-.-.-.----....-....-------..-U---- - LA LI T Ay T 1 XXX}
CR PRINCIPAL CRNSS SECTIONS
c
cL C(STRPLIJ,L) pd21,NGrUUP) L1, LTRMY,

cL 1E(STOTPLOS, LY, U3, "6ROUPY 1 21,1 TOT), (SNGAMCJ) ,J21, NGRUUP)Y,
cL 2(SFIS(d)yI31,NGROUP ), (SHUTOT(J),J=1, NGROUP),

cL J(CHISUOJ), J=1,NGROUPY, (SMALF (J),I=1,NGRGUP),

cL 4TSMP(J) pJ=1,NGROUPY, (SM2M(I), 021, NGROJPY,

cL SISNDCIY, Izt , NGROUP) 4 (SNTTJD ,J31,NGRUUP)

cL G{(STIRPDEJ, 1), J21,NGNPUP), 121, ISTRPD)

-

-»

-

-
[4 -
Cw (LeLTRNGLTOTHIALF o TNP e IN2H4IMD INTHISTRFD4 25 1F ISy -
Cw ICHI«(270ICHT+#133)2NGROUP -
(o -
ca FORMAT (4R 52 ,1PSEL12,5/7(6€:2,.5)) LENGTH Dt LISYT AS ABOVE -
C -
co STRPL PL «EICATEN TRAMSPORT CROSS SECTIUN -
co THE FIRST ELEMENT OF ARRAY STRPL 1S TwmE -
co CURRENMT (P1) wtIGHTED TRANSPORT CROSS SECTION -
co SInTPL PL wEIGHTEDR TOTAL CROSS SECTION -
()] THE FINST EtEMENT OF ARRAY STOIPL 1S THE -
co FLUX (P#) ~LIGHTED TOTAL CROSS SECTION -
co SNGAM (Np GAMMAY) -
co SF1Is (N, F) (PRESENT IF IF1S5,671,9) -
co snurar TOTAL NEUTRUN YLIELOD/ZE ISSION  (PRESENT 1IF IFIS,GT.48)e
co cHISO ISOTOPE CHE  (PRESENT 1¢ 1CHILEQ,1) -
co SNALF (N, ALPHA) (PRESENT 1F IALF,GT1.4) -
co 8NP {NeP) (PRESENT IF INP,GT,0) -
co SN2 (My 2N) (LLNSS) (PREFSENT IF INeN,LT,) -
cD SnP (M ) (PRESENT 1F INU,GT,Q) -
co SnT (n, 1) (PRESENT IF INT,GT,0) -
co STRFD CODKRDINATE LINECTION I TRANSPORT CROSS SECTION .
ED (PRESFANT 1F ISTRPD,GT,9) -
c--.-@---------...--.-----.'..-...--..-..-.- owa - L Ll X 1 J
c-------.-.---'--.-..-..-..-..-..--..-...--.-...-....-9_-..--.-.-.-.-..ﬂ
CR 1S010P¢ CHI DATA -
(4 .
[ PRESENT IF ICHI,GT,1 -
C -
cL ((CHTTSUCK, JY K21, ICHIY,J31, NGROUK), (ISOPEC(I), 121 ,NGRQUP) -
c -
Cw NGROUBA(ICHI+1) -
c -
ce FORMAT(4H aD ,1PSL12,57(6812,5)) CHIISO -
c8 FGRMAT(1216) ISUPEC -

-
gD CRIISO(K,J) FRACTLION UF HEUTRONS EMITTED IN GROUP J AS A -
cb KESULT OF #ISS10N IN ANY GROUP USING SPECTRUM K
co 1SOPEC(]) 1SOPEC(1)Y=x IMPLIES THALT SPECTRUM K IS USED -
[} TO CALCULATE eMISSION SPECIRUM FROM FISSION -
co IN GROYP § -
c -

c

CosconaverersassensrsnsacsssuosranErscasneteselUasteeRSvasssasasaEssecns




c.—--------------..--..q.-.qq---.-...-..-.t..-.-.---IO.OO.C.---..----'-'

CR SCATTERING SUB=BLOCK
c
cc PRESENT IF LORD{N), 61,0

[
CL CCSCAT(K,L), K=, KMAX),L=1,LORDN)

4

cc KMAXzSUM QVER J OF JBAND(J) WITHIN THE JeGROUP RANGE OF THIS

cc SUB=BLOCK, IF M 1S THE INDEX OF THE SUBWBLOCK, THE JeGROUP
cc RANGE CONTAINED #1ITHIN THIS SUBeBLOCK IS
cc JLs(Mal)x ((NGROYPw])/NSBLOK+ )¢t TO JUIMx((NGROUP=13}/NSBLOK+1)

ccC LORDONSLORD(N)
4
Cw KMAX%LORDN

c
c8 FORMATC4H 7D ,1PSE12,5/7(6E12,5))

c

co SCAT(K,L) SCATTERING MATRIX OF SCATTERING ORDER L, FNR

co REACTION TYPE IDENTIFIED BY IDSCT(N) FOR THIS
co BLOCK, JBAND(J) VALUES FOR SCATTERING INTO
co GROUP J ARE STORED AT LOCATIONS K=SUM FROM 1
co TO (Je1) OF JBAND(I) PLUS 1 TO Kel+JBAND(J),
co THE SUM 1S ZERO wHEN Js1, JeTOwJ SCATYER IS
co THE TJJCJI)=TH ENTRY IN THE RANGE JBAND(J),
co VALUES ARE STORED IN THE ORDER (J+JUP),

(4] CI+JUPe]) 5 s apr (43D 9 Js (J=1)000es (JoJONY,

(] WHERE JUPSIJJ(J)m1 AND JON=JBAND(J)=1JJCJ)

c

OUPNP OO PPN DOOOReD

c...-...-.-.‘-.-- LAS I T AL [ X 1 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. GRUPXS 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-

scoplc 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 made
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) (maximum)

LTRN MAXT=MAXORD+1 Number ofi moments of
transport <ross
sections

LTOT MAXT=MAXORD+1  Number of moments
of total cross
sections

ISTRPD NSTRPD Number of coordinate
directions for trans-
port cross sections

IDSCT(N) IDSCT(N) Jdentifier for scat-
tering block N

LORD(N) LORD(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.

AR RN R AR AR AR AR AR AR A AR R AR R AR T AR AR AR AR AR SN AR AR AN R A RAANA R AN R AR ARNRR AR RS

C REVISED n7/01/73 -
c ™
cF GRUPYS»I]] -
CE MI1CROSCOPIC GROUP NLUTRON CROSS SECTIUNS -
c .
CN THIS FILE PROVIDES A BASIC BROAD GROUP -
N LIPRARY, ORDELRED BY GROUP -
[ 4 -

*

CUR R ARk R AR AN A AR AR AN AR R AR B A AN AN AR R A AR AR AR R AR A RN AN AN AR A AR AR AR AR A RA R

c....d....ﬂ--..-... L 1 ] eGP LSANSORNONSTeweSsn
€S FILE STRUCTURE

ts

cs RECORD TYPE PRFSENY IF

:s SSTEZLERTIISERTIITEIE=TRITIEITE EISTTSSTTITTIST
c3 FILE JOENTIFICATION ALWAYS

cs FILE CONTROL ALWAYS

cs PILE DATA ALWAYS

1) SET CMI DATA ICHIST,GY, 4

cs ISOTOPE CONTROL AND GROUP

cs INDEPENDENT DATA ALWAYS

cs weakakndraand (REPEAT OVER ALL ENERGY GROUPS)

cs . PRINCIPAL CROSS SECTIONS ALWAYS

cs RARARRRARRRAR

€8  rraksexwnxsan(REPEAT OVER NCHIN ISOTDPES) NCHIN,G6T,0

cs * 1SOTOPE CHMI DATA
[+ RARNREARAARERS

cs axsxnakrnsnncn (REPEAT OVER ALL ENERGY GROUPS)

€S » SCATTERING CONTROL

CS & wanaxsduxs(REPEAT TO NSCMAX SCATTERING BLOCKS)
cs a n sansnxan(REPEAT FROM | TO nNSBLOK)

ICHICD) 6T,

ALKAYS

9800 35009902002 CEARTSSESOICEEES TS

cs * ® * SCATTERING 8SUBeBLOCK LORD(EN) ,GT,@
cs 1333312322
c
c.-...‘...-..-----'....----...-...-..H.-.-.---..-
c- LT Y YT YT YY) (T rrtrYrrrrrrt ) ]
CR FILE IDENTIFICATION L
¢ .
. cL HNAME, (HUSE(1),181,2),IVERS .
[ .
CwW fe3aMuLY -
c .
co HMAME HOLLERITH FILE NAME o GRUPXS = (AS) .
co HYSE HOLLERITH USER IOENTIFICATION (Ab) .
co IVERS FILE VERSION NUMBER .
co MyLTY DOUBLE PRECISION PARAMETER -
co {e Ab6 WORD IS SINGLL WORD L
co 2% Ab WORD IS DOUBLE PRECISION «ORD »
[ [

c.-.............‘.‘.-'--..........-.-...........-.............-.......-.
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14

Cocacnrasces

_eR
c

L NGROUP
CcL NSCMHAX
1

Cw 14

c

co NGROYP
co N180O
co MAXUP
cD MAXDN
co MAXORD
co

co ICHIST
€D

co

€0

co NPSLS
co NSTRPD
co

co NCHIN
b

€0 NICHI
co -

co NGCMAX
co

tb.

co

¢o NSBLOK
co

co Co
] NRG

co NRH

€
c-...-..----
cR

c

cL (MSETL
cL ( CHI(
ct (EMAX(
c

CwW MULTA(
c

co HSETID
co HISONM
co CHlcd)
co VEL(J)
co Emax(J
co EMIN

€
Coovecaancne
Cravenscoacas
CR

¢

14 PR
[

gL t(Cmll
Cw NGROUP
14

co CHIT(K
()]

co 18SPEC
€0

co

¢

FILE CONTROL

s NISO, MAXUP, MAXDN, MAXORD, ICHIST,NPSCS, NSTRPD, NCHIN, NICHI,
s NSBLOK, NRG) NRH

NUMBER OF ENERGY GROUPS IN SET
NUMHER OF ISOTOPES IN SEY
MAX1MUM NUNBER OF UPSCATTER GROUPS
MAXIMUM NUMBER OF DOWNSCATTER GROUPS
MAXIMUM SCATTERING ORDER (MAXIMUM VALJE OF
LEGENDRE EXPANSION INDEX USED IN FILF)

SET FISSTON SPECTRUM FLAG

te SFT FISSION SPECTRUM VECTOR

+GT, 1= NUMBER OF SPECTRA FOR RANGES IN INCIDENTe

ENERGY DFPENDENT M1 .

LENGTH OF THE PRINCIPAL CROSS SECTTON RECORDS

NUMBER OF COORDINATE DIRECIIONS FUR anICH TRANSPORT-

CROSS SECTIONS ARE GIVEN, ,LE,3 .

NUMBER OF 1SOTOPFS FOR WHICH THERE ARE INCIDENT -

ENERGY DEPENDENT CHI DATA -

NUMBFR OF INCIDENT ENERGY SPECTRA FOR ISOTOPE CHI =

DATA (MAXIMUM) -

MARIMUM NUMBER OF BLOCKS OF SCATTERING DATA -

FOR FACH GROUP SCATTERED INTO = CAN BE THE -

NUMBER OF TYPES OF SCATTERING FOR WHICH THERE =

ARE DATA -

BLOCKING CONTROL FOR SCATTER MAIRICES, THE [
SCATTERING DATA ARE BLOCKED INTO NSBLOK -

RECORDS PER SCATTERING BLOCK, L

RESERVED -
RESERVED L4

-

PO NN OPANAU IS PORDY L1 A d -
c.........-.--.-........-.-..'-.-..--..--.-.-.-‘-.-..--........-.....-..
FILE DATA -
.

DC1),181,12),(HISONM(I),Ix],NISO)Y, i
J’.JSI'NGROUP],(VEL(J).J’!)NGROUP), -
J) ¢ Je1,NGROUR) ,EMIN .
-

NISO#{2)¢1+NGROUPA (24 ICHISTR(2/(ICHIST+1))) .
.

HOLLERITH IDENTIFICATION OF SET (A6) -

(1 HOLLERITH ISOTOPE LABEL FOR ISOTOPE I (A6) -
SET FISSION SPECTRUM (PRESENT IF ICHIST,EG,1) .

MEAN NEUTRON VELOCITY IN GROUP J (CM/SEC) -

) MAXIMUM ENERGY BOUND OF GROUP J (Ev) .
MINIMYM ENERGY BOUND OF SET (EV) .

-

LA T P P Y I TR YT Y1 Yy 3 v D 3 7ty yrrlreyryrtlidy Iyt rT I 1 Xl Y 1)
SET CHI DATA .
.

ESENY IF ICHIST,GT,1 .
-

(KaJ),Xm), ICHIST), J31,NGROUP), (ISSPEC(1), Ix],NGROUP) -
-

n(ICHISTe L) .
[ ]

2 J) FRACTION OF NEUTRONS EMITTED IN GROUP J AS A .
RESULT OF FISSION [N ANY GROUP LISING SPECTRUM K =

(¥ 9 I8SPEC(I)mK IMPLIES THAT SPECTRUM k IS USED TO -
CALCULATE EMISSION SPECTRUM FROM FISSION IN .

GROUP I ™

.

Cruovnsasses




c--..---_----.-il-

(I TP T L T Y L P DL e Dl Py YT

ISOTOPE CONTROL AND GROUP TNDEPENGENT DATA

(HABSIDCI), Im1,NISO), (HIDENT(1),138,NISO), (HHAT(])51,NIS0),
(AMASS(1),1m1,N]180),

(EFISS(1),1I=1,NISO),CECART(L),I88,NIS0), (XN(]),121,NIS0),
CTENP(I),1m1,NISO),{SIGROT{1),In1,NISC), (ADENS(]),I={,NI8D),
(KBRCI)oIm8,NISO), CIDSCTI(N) N1, NSCHAX), (LORD(NI,NE1,NSCHAX),
CICHI(I) s IZ3,NISO), (LTRN(I), In3,NISO2,(LYOT(1),1=1,N150), JALF,
INP, IN2N, IND, INT, IX, 1Y

NISOx(3wHMULT+11)+2aNSCMAXST

HABSID(1) HOLLERITH ABOSLUTE ISOTOPE LABEL tAb)
HIDENT IDENTIFIER, USUALLY ENOF NUMRER (As)
HMAT(I) MATERIAL REFERENCE FOR JUENTIFICATION {Ab}
AMASSLY) GRAM ATDMIC WEIGHY
EF188(1) TOTAL THERMAL ENERGY YIELD/FISSION (W, 3EC/FI8S)
ECAPT(1) THERMAL ENERGY YIELD PER CAPTURE (wW,SEC/CAP)
XN(1) RESERVED
TEMPLD) ISOTORE TEMPERATURE (DEGREES KELVIN)
SIGROT(YD) AVERAGF EFFECTIVE POTENTIAL SCATTERING 1.
RESONANCE RANGE (BARNS/&TOM)
ADENS(1) DENSITY OF ISOTOPF IN MIXTURE IN WHICH ISOTOPE
CROSS SECTIONS WERE GENERATED {A/BARN/CC)
KAR (1) ISOTOPE CLASSIFICATION
B=UNDEF INED
1sFISSILE
2=FERTILE

T80THER ACTINIDE
4aF 188108 PRODUCY
52STRUCTURE
63CO0LANY
TsCONTROL
ID8CT(N) SCATTERING MATRIX TYPE IDENTIFICATION FOR
SCATTERING BLOCK N, SIGNIFICANT ONLY IF
LORDC(NY ,GT,0
IDSCT(N) DB+ NN, TOTAL SCATTERINGISUM OF
ELASTIC, INELASTIC, AND Ny 2N SCATTERING)
=100 + NN, ELASTIC SCATTERING
3280 + NN, INELASTIC SCATTERING
=308 ¢ NN, (N,2N) SCATTERING PER
EMITTED NEUTRON
WHERE NN [S EXPANSION ORDER OF BLOCK N DATA,
DATA ORDERED mY INCREASING EXPASION ORDER
FOR EACH OF TWE TYPES 1IN THE ABOVE ORDER
LORD(N) NUMBER OF SCATTERING ORDERS IN BLOCK N, IF
LORD{N) =302, THI3 BLOCK 1S MOT PRESENT FOR THIS
ISOTGPE BLOCK, 1IF NN I8 THE VALUE TAKEN FROM
IDSCT(NY, THEN THE MATRICES IN THIS BLOCK
HAVE LEGENDRE EXPANSION INDICES OF NN,NN#j,
teeqrLORD(N)
ICHI(T) ISOTOPE FISSION SPECTRUM FLAG
Pe USE SET CHI
t= ISOTOPE CHI VFCTOR
o6Tole NUMBER OF SPECTRA FOR RANGES IN INCIDENTe

ENERGY DEPENDENT CMI -

LYRNCT) NUMBER OF MOMENTS OF TRANSPORT CROSS SECTION -
PROVIDED FOR ISOTOPE I -

L107¢1) NUMBER OF MOMENTS OF TOTAL CRO35 SECTION »
PROVIDED FOR ISOTOPE ! -

IALF (N)ALPHA) CROSS SECTION FLAG -
TALFs®, NO (N,ALPHA) DATA IN THE FILE »

InP {NoP) CROSS SECTION FLAG -
INPEB, NO (N,P} DATA IN THE FILE -

IN2N (N, 2N) CROSS SECTION FLAG ]
INgNe@d, NO (N,2N) DATA IN THE FILE ]

IND (N;sD) CROSS SECTION FLAG -
IND#@, NO ( N,D) DATA IN THE FILE -

INT (NyT) CROSS SECTION FLAG -
INT20, NO (N,T) DATA IN THE FILE .
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co Ix RESERVED -

co 1y RESERVED »
c [ ]
c..-----------.-om-...pg..-..-.-.--.-.---.-----q.-..--..--.---...----..'
C.-..-.--.--.-..-.--..-.-.c...-..---.-----0..-0...-...-uu-......-...---.
CR PRINCIPAL CRNSS SECTYIONS »
c -
cL (STRPLIL) pLBL,NTANY,, (STOTPLCL) »LES,NTOT) ) (SNGAM(I), I31,NISO), .
cL (SFIS(1),1I=1,NISD),(SNUTOT(1),121,NISO), -
cL (CHISO(I), Inl,NICH),SNALF(1),Iz1,N150), -
cL (SNP(1),121,M150), (SN2N(1),I=1,N150), -
tL (SND(1),Te1,NISO), CSNT(T),Is1,NIS0), -
cL (STRPDCL,J),»134,NIS0), 81, NSTRPD) -
C ™
(o} NPSCSENTRNeNTOTHNICH4NISOx(NSTRPD49) -
c -
co SIRPL PL WEJIGHTED TRANSPORT CROSS SECTIONS .
co STOTPL PL #EIGHMTED TOTAL CR0S8 SECTIONS -
co SNGAM (NyGAMMA) CROSS SECTION [
co 8F1S (N, FISSION) CROSS SECTION .
co SNUTOT TOTAL NEUTRON YIELD/FISSION .
co CH180 ISNTOPE CHM! VECTOR (PRESENY FOR ISOTOPE I IF .
co ICHI(TI)EQ, 1) -
ce SNALF (N ALPHA) (PRESENT 1IF TALF,GT,®?) .
co SNP (N, P) (PRESENT IF INP,GT,®) -
co SN2n {Ns2N) (LOSS) (PRESENT IF IN2N,GT,3) -
co SnD (N, DY {PRESENT IF IND,GT,D) -
co SnT (M, T) (PRESENT IF INT ,GT,2) -
co SIRPU(L, ) COORDINATE DIRECTION J DEPENDENT TRANSPCGRT CROSS -
co SECTIOM( PRESENT 1IF NS§TRPO,GT,8) -
co NIRN NUMBER OF TRANSPORY CROSS SECTIONS GIVEN PER .
co GROUP e EOUALS SuM OF LTRN(1)} OVER ALL ISOTOPES =
€o NTOT NUMBER OF TOTAL CROSS SLCTIONS GIVEN PER GROUP = .
co EOUALS SuM OF LTOT(I) OVER ALl I1SDIORES -
eh NIC» NUMBFR OF ISOTOPE CHT VALUES GIVEN PER GROUP = -
o EQUALS SUM OF ICHI(I)*(2/(1ICHICI)+1)) OVER ALL =
to 1SOTOPES -
[n .
CI'..-...--...c.-.-..'...... L J ooees - s 1 1 L J *PYee
c.-..--..-.--...‘-....-.-....-----......-.-....‘..-......ﬂ.’.-...-.-.-.ﬂ.
(4] 1807Y0PE CHI DATA -
[ 4 '
(4 PRESENT IF NCHIN,GT,P AND ICHI(1),6T,1 .
€ ™
tk ((CnISI(K,J),Re), ICHIT, n1,NGROUP), (ISORPEC(T), I21,NGROUP) -
T .
(A NGROUP+ (ICHII + 1) .
[ .
e IcHil sICHIC(T) v
[-4v4 CHTISI(K,J) FRACTION OF NEUTRONS EMITTED IN GROUP J AS A RESULTe
| 4] OF FISSION IN ANY GROUP USING SPECTRUM K -
ce 1SOPECCY) ISOPEC(1)SK IMPLIES THAY SPECTRUM K IS USED TD .
ch CALCULATE EMISSION SPECTRUM FRUM FISSION IN -
£0 GROUP 1 L]
£ -
c--"..‘-lI.....-.'.‘.-E----.--.-.----.---.-.---..-..---....-.-...-..-..-.
c--l L L PR L L LIl L L D 2 Ly L L DTl R Yy L EYxa Y Il Y 1y Lyl Rl Xy Y]
Lw SCATTERING CONTROL -
[+ -
cL C{SUANDCI,N),121,NT80),Nu],NSCMAX)Y '
CL TLIJJCIaN) ,1mL,NiS0), NmY,NSCHMAX) .
[+ .
Cw 2aNISONNSCMAX -
[ ™
e JBEND 'L, NY SCATTERING BANDWIDTH FOR I1SOTOPE I, BLOCK N -
) 1NN POSITION OF INeGROUP SCATTERING CROSS SECTION IN
[ 4] SCATTERING DATA FOR ISOTOPE I, SCATYTERING BLOCKe
o N,COUNTED FROM THE FIRST WORD OF ISOTOPE I DATAe
(4 -

c’.".btﬁu.-ll.l'.-....-......-.‘....I'...-.--I.--..-..I-..-.--.....---.--.




(o Y T e T Y T T Y T T Y Y LT Y T oy T Y Y T T e Ty T T

CR SCATTERING SiBeBLOCK -
c -
cc PRESENT IF LORD(N),GT,Q@ -
c -
cL (C(SCAT(K,L), Ks1,KMAX),L31,LORDN) L]
c -
cc KMAXZ3yM OVER I OF JUAND(I,N) WITHIN THE TeRANGE OF SUH=BLOCK M,e
cc THE 1»RANGE IS ILE(Mel)2(INISNe1)/ASPLONEL) ¢ -
cc TO IUsMA((NISOe)1)/NSBLOK+1), LORDN=LORD(N} -
c .
Cu KAAX*L ORDN -
C -
co SCAT(K,L) SCATTERING MATRIX OF SCATTERIANG ORDER L, FOR .
co REACTION TYPE IDENTIFTED RY IDSCT(N) FOR TH1S -
co BLOCK, JBANDCI) VALUES FOR SCATTFRING INTO -
co GROUP J ARE STORED AT LOCATIONS KaSUM FROM 1 L4
co TO (I=1) OF JRAND(I) PLUS | TO KeleJBAND(I), -
co THE SUM [S ZERQ «HEN Iz, JeTO=} SCAVYER IS .
[ )] THE 1JJCI)}eTH ENTRY IN THME RANGE JBAND(I), -
cb VALUES ARE STORED IN THE DRDER (J+JUP), -
A1) (JeJUPe ) s aqar (01} Je(Jmi) s oeer (InJON), -
co wHERE JUPSIJJ(I)el AND JDNz JBAND(I)=1JJ(I) -
c -
CN BLOCKING OVER ISOTOPES FOR EACH ORDER IS .
CN NECFSSARY IF THE DATA I8 TO BE PROCESSED ONCE =
CN SEQUENTIALLY ANC THWE MACRUSCOPIC DATA STORED [
CN ONE ORDER AT A TIME, It TH]S EvENT, EJTHER L]
(W] VALYES OF LORDEN) MuST BE LIMITED TO 1 OR -
cN NSBLOK 8¢ 1, »
c -
c....-.....--...--.-..-'-..-.-...---.-..-...—..--..---.-‘.---..-.....-..
CLOF
3. BROKXS - Bondarenko Cross-Sectiocn 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 iatroduction
1SOTXS file when the Bondarenko self-shielding method of the MULT parameter are present in BROKXS-III.
is to b2 used. Only those isotopes which have

A AR R AR R R R RN AR R R R AR R R R R R R R R AR AR R R R A AR AR R R AR AR R R RN R R AR AR RRARRR AN R RA

c REVISED @07/@1/173
¢ -
CF BRKOXSe 11 )
Ck AONDARENKD SELFeSHIELDING TABLES L]
c ]
CN THIS FILE PxOVIDES DATA NLCESSARY FOR -
CN BONDARENKQ TREATMENT IN ADDITION TO -
CN THOSE DATA IN FILE 150TXS -
CN FORMATS GIVEN ARF FOR FJLE EXCHANGE PURPOSES -
cNn ONLY, -
c )
*

A R AN AR ARk A AN AR R A AR AR AN AN AR R A AR R AR NN AR R A RN R R R AR R ARARANR R AR RO RARARS

(L T T Y Ty Y T e T Y L LY L L T L T T T T ey

s FILE STRUCTURE -
€s -
cs RECORD TYPE PRESENT 1F -
(o] TIETEITTIRGETSSSSTTISESTSTSTILE Szzs=sEITIL2TT=3 -
cs FILL IDENTIFICATICHN ALWAYS -
4 FILE CONTROL ALWAYS -
cs FILE DATA ALWAYS -
¢S wkkhehkakkaea (REPFAYT FROM { TO NISOSH) .
cs * SELFeSHIELDING FACTORS ALWAYS -
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cs . CROSS SECTIONS ALWAYS -
CS KRR KRAARE AR -
cs -
¢ -
c---------.'-.------.--p--.--.p-.----.ocoﬂcqonoq.-..-..---q..c--..------
c.--.-.-.—-.-..--_-.--..------.------.--.---..--..---.-.---._-...-...----.
gR FILE IDENTIFICATICN .
gL HNAME, (HUSE(I),1m3,2),IVERS :
4] 1e3aMULY -
c .
(4} FORMAT({11H BV BRKUXS ,A6, iHwn, e
(4. ] 12‘6]‘”..16) -
€ -
co HNARE MOLLERITM FILE NAME e BRKOXS = (AS6) .
co HYSL WOLLERITH USER IDENTIFICATION (AS) -
€o IVERS FILE VERSION NUMBER g
€o MULT DOUBLE PRECJISION PARAMETER L]
co 1w A6 WORD IS SINGLE wWORD .
ED 2« A6 WORD 13 DOUBLE PRLCISION WORD -
c.- L4 - -.v.--.----...--...----g--—-----.u-.---..---.'-:
:--.--.--....-.--------------...--O-...------..-..-.-----.-.---------...
CR FILE CONTROL .
€ -
cL NGROUP, N1SO8H,NSIGPT,NTEMPT -
¢ -
Cw 4 -
€ -
c8 FORMAT (4R 1D ,416) -
[4 .
] NGROUP NUMBER OF ENERGY GROUPS IN SET .
co NISOSH NUMBER OF ISOTOPES wITH SELFeSHIELDING FACTORS -
co NSIGPT TGYAL NUMBER OF VALUES OF VARIABLE X (SEE FILE DATAs
cb RECORD} whICH ARE GIVEN, NSIGPT IS EQUAL TO d
co THE SUM FROM { TO NISOSH OF NTABP(]) L]
cp NTEMPT TOTAL NUMBER OF VALUES UF VARJABLE TB (SEE FILE [ ]
co DAYTA RECORD) wHICW ARE GIVEN, NTEMPT I8 EQUAL =
co T0 THE SUM FROM 1 YD NISOSH OF NTABT(D) -
c -
c....-...."-.‘---------.-----.-----.--..--..--..-.--.... L 1 4

c.-.-...-----..--....---..-..--..-------.-.-.-.....-..-.-.---.....--’..'
CR FILE DATA -
C .
cL (HISONMET), 121, NISOSH)  (X(K)hZ1,NSIGPT), (THINR) ,KE),NTENPTY, -
cL FLEMAX(J) , Ju 1, NGROUP ) JEMIN, (JBFL(1),188,NISOSH), -
CL  2(JBFH(1),1%1,NISOEH)}, (NTASP(1) 131, NISOSH), (MTABT(]),151,NISOSN) «
[4 -
4] CAeMULT)IANTSOSHENSIGP TONTEMPTENGROUP -
c -
c8 FORMAT(4H 20 ,9(1X,Ab)/ HISONM -
ce 1(18C1X,A86))) -
ce FORMAT(IP6EL2,5) X THB,EMAX,EMIN -
ce FORMAT(1216) JBFL,JBFH,NTABP,NTABT .
c P
ce HISONM(I) HOLLERTITH 1SOTOPE LAREL FOR ISOTOPE T (A6), THESE e
co LABELS MUST BE A SUBSET OF THOSF IN FILE ISOTXS e
co OR GRUPXS, IN THE CORRESPONDING ARRAY, -
47} X ARRAY OF LN(SIGPP)Y/LN(108) VALUES FOR ALL ISOTOPLS, =
co wHERE SIGPQ IS THE TOTAL CROSS SECTION OF THE -
(47} OTHER JSOTOPES IN THE MIXTURE IN BARNS PER ATOM =
co OF THIS ISOTOPE, FOR 1SOTOPE I, THE NTABP(I) -
(4] VALUES OF X FOR wWHICH SELFeSHIELDING FACTORS -
cb ARE GIVEN ARE STORED SYARTING AT LOCATION Lsi+ o
()] SUM FROM § T0O Jey OF NTABP(K), )
co Te ARRAY OF TEMPERATURES (DEGREES C) FOUR ALL ISOTOPES,w
co FOR 180YOPE I, TwE NTBT(]) VALUES OF 1B FOR -
co wWHICH SFLF=SHIELDING FACTORS ARE GIVEN ARE .



4] STORED AT LOCATION L314SUM FROM { TO lel OF .
co NTABT(K), []
co EMAX(J) MAXIMUM ENERGY BOUND OF GRQUP J (EV) -
co EMIN MINIMUM ENERGY BOUND OF SET (EV) -
co JBFL NUMBER OF LOWESY ENERGY GROUP FOR WNICH SELFe -
cd SHIELDING FACTORS ARE GIVEN, -
cob JBFH NUMBER OF HIGHEST ENERGY GROUP FOR WHICH SELFe -
co SHIELDING FACTORS ARE GIVEN, .
co NTABP(I) NUMBER OF S1GP® VALUES FOR wHICH SELFeSHIELOING -
co FACTORS ARE GIVEN FOR ISOTOPE I, -
1] NTABT(I) NUMBER OF TEMPERATURE VALUES FOR WHICH SELFe -
o SHIELDING FACTORS ARE GIVEN FOR ISQTOPE I, -
c -
c..---- LA ] T L1 w o L) - L J
c..-.-.-.-—---..-.-Ql..-......-.----... PEOPDESRO SO SOBRORN
cR SELFeSHIELDING FACTORS -
4 -
cL COCFTOT(N,K,J), N1 ,NBINT) ,K=1,NBTEM) , JEJBFL],JBFH]), -
cL CCCFCAP(N, K, J)yNe1,NBINT) ,KE],NBTEM) p JeJBF LT, JBFHI), -
cL (CLFFIS(N,KyJ)pNui,NBINT),Ka1,NBTEM), JuJBFLL, JBPHI), .
cL CCLFTR (N, Ky J)y Nl ,NBINT), K31, NBTEM), JaJBFLT, JBFHI), L]
gL COCFEL (N,KgJ) o N3, NBINT), K1, NBTEM), I8JBFLE, JBFHI) L
-
cC NEINTENTABP(I) »
cC NBTEMSNTAET(I) ®
cC JBFLIsJBFLLI) .
(44 JoFrIsJBFH(]) .
14 .
Cn S«NBINTaNBTEMa(JBFHIsJBELI+]) -
4 .
gﬂ FORMAT(4H 3D ,1PSE12,5/7(6E12,5)) .
L
¢d Frot TOTAL SELFeSHIELDING FACTOR EVALUATED AT .
co X(N) AND TB(K3, .
(4] Fcap CAPTURE SELFeSNIELDING FACTOR EVALUATED AY »
co X(N) AND TH(x), -
co FF1S$ FISSION SELFeSHIELDING FACTOR FVALUATED AT .
co X{N) AND TB(K), -
(4] FIR TRANSPORT SELFeSHMIELDING FACTOR EVALUATED aT -
€0 X{N) AND TH(K), o
co FEL ELASTIC SELFeSHIELDING FACTOR EVALUATED AT .
:o XCN) AND TB(K), .
c.-. vee oy - L 1] swa ]
c..—..........- L I ] [ . J POPRSPRESO RO PRY
CR CROSS SLCTJONS [
c -
cL (XSPDCJ) o I3 ,NGROUP), (XSTNLJIY, I8, NGROUP), CXSE(J),J31,NGROUP), L4
cL 1EXSMUCI) o Jui, NGROUP), (XSEDLJIY, I8!, NGROUP) , (XSNI(J),JI81,NGROUP) -
c -
Cn beMHLROUP [}
c -
(4.} FORMAT(4H 40 ,1PS5E12,57(6E12,5)) -
[4 L)
(1") X$PO PUTENTIAL SCATTERING CRUSS SECTION (RARNS) .
co X8IV INELASTIC CROSS SECTION (BARNS) .
co xSt ELASTIC CRNSS SECTION (BARNS) -
co ASwhy AVERAGE COSINE UF ELASTIC SCATTERING ANGLE [
14 X$€D ELASTIC DOWNSSCATTERING TO ANJACENT GROUP -
co 1 §.3 §1 AVERAGE FLASTIC SCATTERING LFTHARGY INCREMENT -
c [ ]

c....‘...-

CEOF




4. DLAYXS -~ Delayed Neutron Data

This file provides delayed neutron data in
multigroup form. The individual data blocks are
related to cross-section files in ISOTXS and GRUPXS
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 BN for each
family N. These fractions are readily converted to
file quantities using

SNUDEL(L,N) = SNUTOT(L) ° BN
where SNUTOT(L) is the total neutron yield per fis-
sion in group L found in the PRINCIPAL CROSS SECTIONS

20

records in the ISOTXS or GRUPXS files.

AR AR AN A A AR AR AR R R AN AR N RN AR A AR A R R AR A E AR R R AN AN R A AN RN AR AN R AR AN RS

4 REVISED @7/01/73 -
c .
CF DLAYXSeII] -
CE MICROSCOPIC GROUP DELAYED NEUTRON PRECURSOR DATA -
[ v
(o] THIS FILE PROVIDFS PRECURSOR YTELDS, .
4] EMISSION SPECTRA, AND DECAY CONSTANTS .
CN ORDERED By ISOTOPE, ISOTOPELS ARE IDENTIFIED =
CN By ABSOLUTE ISOTOPE LABELS FOR RELATION TO -
CN ISOTOPES IN EITHER FILE ISOTXS DR GRUPXS, -
cN FORMATS GIVEN ARE FOR FILE EXCHANGE PURPOSES =
cN onLY, -
[ o .

*

AR RN AR AR R AR R R AR AR AR R AN RN SRR PR A A PR AR AN A AR AN R AR AR A ARRA A RN R AR AR AR AR AL

L
4

cO-..'...-.--.OOOOOOOOOQOOO-.-....o--....--..-qo....--.-

cs FILE STRUCTURE -
cs .
cs RECORD TYPE PRESENT IF L
CS SES ST S ST T IS T SICSTCESSSSESTES2ES EEZTSTIRI=SISZIEST ®
S FILE IDENTIFICATION ALWAYS -
cs FILE CONTROL ALWAYS -
cs FILE DATA, DECAY COMSTANTS, AND -
(4] EMISSION SPECTRA ALWAYS .
cs anrsxrarnsssn(REPEAT TO NISOD) *
cs * DFLAYED NEUTRON PRECURSOR L]
CS = YIELD DATA ALWAYS -
cs AAEARRAARARAS )
E.- - - (XX LT YT XY LA Al Y Rl R R P I R Y Yy Y X I Y YL LT Tyl J ]
c...-.-.--.-----....-.---.-..-..-...-..---..-.........-.-.---......--.-.
cR FILE IDENTIFICATION -
4 .
cL HNAME , (HUSE(1),Im1,2)0 IVERS .
4 .
Cw 143¢MULT -
[ 4 ™
cs FORMATC11+4 @Y DLAYXNS ,46,1He, ]
4} 1246, 1H%,10) .
ED HNAMF HOLLERITH FILE NAMF = DLAYXS » -
co HUSE HOLLERITH USER IDENTIFICATION (AS) .
¢o TVEXS FILE VERSIOM NUMBER -
co LTI DOUBLE PRECISICON PARAMETER .
(D)) te A6 wORD IS SINGLE WORD .
()] 2= Ab ADRD 1S NOUBLE PRECISINN #DRD -
4 .

L J

(XTI Y PP Y ISP LAY TP R DL DL P LIS L DL LI YL P LR L P Y Y 2 )



[ T L T e e T Y T T Y Y PP T T Y P TP P T PP Y Y Fe T Y T

CR FILE CONTROL -
c -
CL NGROUP,NISOD, MFAM, TOUM -
¢ -
Cw 4 Y
c -
4] FORMAT (4H {0y ,416) -
c -
cD NGRUOUP NUMBER OF NEUTRON EnERGY GROUPS IN SET -
co NISOD NUMBER OF [SOTOPES 1IN DELAYED NEUTRON SET -
co NFAM NUMBER OF DELAYED NEUTRON FAMILIES IN SEY -
co 10U~ CuMMmy T0 MAKE UP FOUR RORD RECORD, -
4 -
c...-.---.----.--.......--.I--..---..-.-.--..---...-...--..--...-----..-
C....'...-..-.---.---.--.-...-.-.--.-.--.- - L1 1] -
CR FILE DATA, DECAY CONSTANTS, AMD EMISSION SPECTRA -
c -
cL (HABSID(L),I=1,N1IS0D), (FLAMIN) gNE1,FAM), (CCHID(JyN), JEL1,NGROUP) ;=
cL Nzl ,NFAM), (EMAX(J), JE1,NGROUP) ,EMIN, (NKFAM(]1),131,NISOD), L4
cL (LOCA(I),1=1,NIS0D) -
[ -
Cw (2414ULTI*RISON+ (NGROUP+ 1Y (NFAMe 1) -
c . -
ce FORMAT (4H 2D ,9(1x,Ab)/ HADSID -
cs 1(10(1X,A6))) -
c8 FORMAT(IP6ELZ,S) FLAM,CHTID, EMAX,EMIN -
(4] FURMAT(1218) NKFAM, LOCA -
c -
co HABSTODC(I) HOLLERITH ABSGLUTE IS0TOPE LABEL FGR ISOTOPE 1 (Ab)=
()] FLAMIN) DFLAYED NEUTRDN PRECURSUR DECAY CUNSTANT -
co FOR FAMILY ~ -
co CHIDCI,N) FRACTION OF DELAYED NEUTRUNS EMITTED INTO NEUTRON
co ENERGY GHOUP J FHOM PRECURSNR FAMILY & -
co EMAX(J) HAXIMUM ENERGY ROUND OF GrOUP J (EV) -
co EMIN MINIUYM ENERGY BOUNE: UF SET (EV) -
co NKFAM(]) KYMgER OF FAMILIFS 10 WAICH FISSIUN IN ISOTOPE 1 -
co CONTRTARUTES DELAYED NEUTHON PRECURSORS -
coh LUCACI) NjMaFk OF RECORDS TG s SKIPPLD TO READ DATA FOR -
cD 180TUPE I, LOCA(Y)=@ -
C -

Lo Ly R s e T YT T P PP P P PR PP P P L Y Y g

c-......-........--........ - - -

CR DELAYED NEUTRON PRECURSOR YJELD DATA .
C -
cL (SNUDELCJ,K),Iul,NGROUP) y KT | g NKFAMT ), (NUMFAM(K) ) KBS o NKFAM]) -
[ -
cec NKFAMIENKFAM( D) .
[4 -
(4] (NGROUP# 1) ANKFAM] -
t .
ce FORVAT(4M 30 ,IPSES2,57C0k12,5)) SNUDEL -
c8 FORMAT(12]6) NUMFAM -
4 .
(4] SNUDFL{J,X) NUMBER OF DELAYED NEUTRON PRECUSORS PRODUCED IN -
(4 FAMILY NUMBER NUMFAM(K) PER FISSION 1IN -
(] GROUP J -
co NUMF AH(K) FAMILY NUMBER OF THE KeTH YIELD VECTOR IN e
€0 ARRAY SNUDEL(J,K) °
4 -
c............. oo ...........................‘.......’..’...
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3. _IS0GXS - Nuclide-Ordered Gamma Cross Section  production (n,y), and gamma scattering (y,y') cross

This file provides a broad group library for sections are stored in separate records. All the
gamma ray cross sections. It serves as the output data are stored compactly.
file of a code that processes ENDF/B gamma data into The cross sections represent sums of all signif-
broad group form for subsequent use in transport icant contributing reactions. For example, absorp-
calculations. Both the neutron and gamma ray energy tion cross sections include the photoelectric effect,
group structures are involved. Principal cross pailr production, and any significant nuclear photo-
sections including P£ weighted transport and total disintegration reactions. Gamma production cross
cross sections, absorption cross sections, and emergy sections (n,Yy) include gammas from fissiom, neutren
deposition cross sections, are stored in one record capture, and inelastic scattering of neutroms.
and matrices for neutron production (y,n), gamma ISOGXS-1II is the first version of a gamma ray

file to be included in the set of interface files.

AR AR AR AN NN R R AR AR AR AR AR AN AN AR R AN R AR A AR AR AR AR A AR AR AR AR R AR AR AR AR N ANk

4 REVISED 97/01/73 -
[ .
CF 1806XSe]1] -
tE MICROSCOPIC GROYP GAMMA CROSS SECTIONS -
[ [ ]
CN THIS FILE PROVIDES A BASIC BROAD GRUOP -
CN LIBRARY, ORDERFD 8Y ISOTOPE -
N FORMATS GIVEN ARF FOR FILE EXCHANGE PURPOSES L]
N ONLY, e
[ . )

*

CRAR AR A RARRAR AR AR A RA R AR ARG E AR AR AR A AR AN R AN AR RA AR AR ARR A AR RN ARA AR AR AR

c...-..-....---..----..‘-......-.........-...-...-.. - Lz ]
cs FILE STRUCTURE -
cs ™
cs RECORD TYPE PRESENTY 1F .
(4] SEZIICEITTIIITETRSSESITITICETIFEICT SIEILSEIZEITTERA -
] FILE IDENTIFICATION ALNAYS L]
cs FILE CONTROL ALWAYS -
cs FILE DATA ALWAYS .
cs anaaraaeanxaa (REPEAT FOR ALL 1IS50T0PES) -
cs ] JSOTOPE CONTROL ALWAYS -
cs ] PRINCIPAL CROSS SECTIONS ALWAYS -
cs & aannrakana(REPESMT FROM § TO LGN)Y ™
€s # n axennnnaa(REPFAY FROM { TO NBLKGN) .
cs I NEUTRON PRODUCTION CROSS SECTIONS 1GNGEQ2,1 AND -
cs & X % NBLKGN,GT, 0 L]
cs & RARARANARAR -
(4. * -
cs v wavananads(REPEAT FROM 1 TO LNG) L]
4 ] * % annxara(REPEAY FROM § TD NBLKNG) -
: cs . R & GAMMA PRUNUCTION CROSS SECTIONS ING,ER,1 AND -
L €8 » o NBLKNG,G6T,0 -
cs & ARRANAREAAN 9
ts * -
cs * txankarexa (REPEAT FROM § TD LGG) .
(-] k & aracaxan(REPEAT FROM | TD NBLKGG) -
[ 1] T T GAMMA SCATTERING CROSS SECTIONS IGG,EQ,3 AND -
(4] * & & NBLKGG,NE, O []
] ARNRAANANRARRAS [
[4 .
-

c.'..g.---’-..---.........--qc....v’..‘-'...-.-..D..'...-O-.--.Il....-.
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cI'!---.--...--.---'--.-..-,-....-w-.-....-g.....-q...o.....'!!!l‘.!....

CR FILE IDENTIFICATION ®
¢ -
cL HNAME, {HUSE(I),I=1,2),1VERS -
[ -
(4 fe3aMyLyY -
c .
c8 FORMAT(11H @V 1SOGXS A6, iHe, -
ca 12A6,1H%,16) -
[ -
to HNAME HOLLERITK FEILE NAME »130GX8 e (A8) .
co HUSE HOLLERITH USER IDENTIFICATION (AS) -
co IVERS FILE VERSION NUMBER -
co MuLTY DOUBLE PRECISION PARAMETER -
co 1e A6 WORD £8 SINGLE WORD -
(1] 2% Ab WORD IS DOUBLE PRECISION WORD -
[ [ )
Croconsee - soswwe XTIy T YT I LI TR DAY IR P LY P DY LY )
c.-..q;.........‘..q-....O!9.’9”.....9.0.'..’..’;.- oneoe aes@
CR FILE CONTROL bt
e -
L NGROUP, NGGRURP,NG]S, JDUM .
[ [
(44 4 -
[+ [ ]
cs FORMAT(4W 1D ,416) hd
¢ [ 4
¢o NGROUR NUMBER OF NEUTRON ENERGY GROUPS .
to NGGRUP NUMBER OF GAMMA ENERGY GROUPS -
¢o NGIS NUMBER OF ISQTOPES wITH GAMMA CROSS SECTIONS -
€D I1DUM UNDEFSNED, USED TO OBTAIN FQUR WORD RECORD -
[ L]
Coovnsnososscccncnccscsonaescace roow ae e - wconep
c..-O..---..g.....--..q....-------- veooa *w ccsscpvconcssssconae
CR FILE DATA .
4 -
cL (HSETID(T),12],12), (HGISON(Y), I81,NGIS), (VEL(J), 81,NGROUP), -
L 1CEMAXCJ) , Jul)NGROUP) , EMIN, (EMAXG(K) ,KZ1,NGGRUP) , EMING -
¢ -
Cw 2aMGROUP+NGGRUP+MULT(NGIS+12)¢2 -
¢ .
8 FORMAT(SH 2D a,1146,1Hn/ HSETID, HGISON -
ca 101@(1x,463)) .
-] FORMAT(IPsEL2,S) VEL,EMAX EMINGEMAXG, EMING -
t .
co HSETID HOLLERITH IDENTIFICATION OF SET (A6) -
co HGISONCD) HOLLERITH ISOTOPF LABEL FOR ISOTOPE I (A&) -
¢o VEL(J) MEAN NEUTRON VELOCITY IN GROUP J (CM/SEC) -
o EMAX(J) MAXIMUM ENERGY BODUND OF NEUTRON GROUP J (EV) -
co EMIN MINIMYM NEUTROUN ENEFRGY BOUND (EV) -
€ EMAXGLK) MAXIMUM ENERGY BOUND OF GAMMA GROUP K (EV) -
co EMING MINIMYM GAMMA ENERGY BOUND (EV) -
c -
{asccoccnoevesvconannsecssenecscsrssas ewe evesssccescassscnaen
c--.-.---------------....-..0------q------.-.....-.-.-‘-;-.Q.-..Q..-----
cR ISDTOPE CONTROL -
c

L HABSID,LGTOT,LGTRN, I6N, ING. IG6 :
c -
SN MULTeS -
(o] FORMAT(U4R 3D ,A6,516) :
¢ .
€0 HABSID HOLLERITH AuSOLUTE ISOGYOPE LABEL = SAME FOR ALL -
co YERSIONS OF SAME ISOTOPE 1IN SFT -
co LGTOT NUMBER OF MUMENTS OF TOTAL CROSS SECTION -
co LGTAN NUMBER OF MOMENTS OF TRANSPORY CROSS SECTION -
co IGN GAMMA,N CROSS SECTIONS PRESENT, 1SYES,@2sNO -
co ING NyGAMMA CROSS SECTIONS PRESENT, 1{8YES,SaND -
ED 1GG GAMMA SCATTERING CROSS SECTIONS PRESENT, 1sYES,@ENOw

[ T T T ey T T Y T Y T Y Y T T T T Y Y T T Py Sy yupnpappyp
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(A LI T I I Y YT Y Y PP TPy TPyt P EY TP PR P P2 PLI DAL LY L DL L2 LD YL LT L
CR PRINCIPAL CROSS SECTIONS

[

cL ((GTRPL(K,L) KBi,NGGRUP),L=1,LGTRN),;

cL 1((GTOTPLIK,LY,KZ1,NGGRUP),La1,LGTOT), (GABS(K),K81,NGGRUP),
CL 2CGEDEP{K) K81, NGGRUP), (GDGR(K) K81, NGGRUP)

c

cw (LGTRN+LGTOT+2) #NGGRUP

4
ce FORMAT(4H 4D ,1PSE12,5/7(6E12,5))

¢
co GTIRPL PL WEIGHTED TRANSPORT CROSS SECTION
co GTOTPL PL WEIGHTED TOTAL CROSS SECTYION
€0 GABS TOTAL ABSORPTION CROSS SECTION
co GEDEP ENERGY DEPOSITIONeCROSS SECTION X ENERGY (EV)
4} DEPOSITED
o GDGR SOURCE FROM TOTAL DECAY (PHOTONS/DIS)
c
c'-.-..-....-.---.-......-. .......'.------..-.--.--.---............-....
c...q.....-...-...-.-..q...-.- LTI YTTIYYYYY mooe easwew
gﬂ NEUTRON PRODUCTION CONTROL -
-
cC PRESENT IF IGN,EQ,S hnt
c -
CL LGNy NBLKGN, (JBNDGNCJ) , Ja3,NGROUP), (1JIGNCJ) ,Js1, NGROUP) -
[+ .
(4 2x (NGROUPS L) -
[+ .
cB FORMAT(4H SD ,1116/(12106)) L]
[+ -
co LGN NUMBER OF ORDERS OF GAMMA ,N CROSS SECTIONS L]
(1)) NBLKGN NUMBER OF BLOCKS OF GAMMA,N CROSS SECTIONS L]
co PER ORDER -
co JBNDGN(J) BANDAIDTH OF GAMMA GROUPS YIELDING NEUTRONS 1IN [
o GROYP J °
co 1JIGNCS) LOWEST ENERGY GAMMA GRNUP NF BAND JBNDGN(J) .
c -
Ce . cosses - - eooa L -
c....-..-.....-.......-..-.‘...-... -~ - »
gﬂ NEUTRON PRODUCTION CROSS SELCTIONS L4
-
cc PRESENT IF IGN,EQ,1 AND NHBLKGN,GT,¢ -
¢ -
CL (GGNCL) ,Lul,LGNMAX) -
c »
cc LGNMAXZSUM DVER J OF JBNDGN(J) WITHIN THE J»GROUP RANGE OF THIS o
ct BLOCK, IF M 1S THL INDEX OF THE BLOCK, THE JeGROUP RANGE -
cc CONTAINED AITHIN THIS BLOCK IS JLs(Mel)w((NGROUP=1)/NBLEGNSL) .
ce Y0 JusMa( (NGROUP=1)/NBLKGN+1) -
c .
(4] LGNMAX -
4 -
cB FORMAT(4H 6D ,1PSE12,57(6E32,9)) -
[ -
co GGN(L) CROSS SECTIONS FOR PRODUCTIOM OF NEYTRONS BY -
co GAMMAS, JBNDGN(J) VALUES OF THE CROSS SECTIONS =
cd FOR EACH KEUTRON GROUP J ARF STORFD ACCORDING TQe
co THE GAMMA GROUP ORDER KBIJJGNCJIoI1JJGN(JI)®l,000 ®
co s st JIJJGNCJ)=JBNDGNEJ) ¢S, IN EACH BLOCK M, -
co THE JBNDOGN(J) VALULS ARE STORED IN LOCATIONS [
4y} Lall TO L=l wHERE LL=z] PLUS SUM OVER JBNDGN(N) =
(43} FROM N2J_L T0 NaJejy AND LU=zLL PLUS JBNDGN(J}=} -
¢ .

c..--...............-..-..............-..-.-..........a.-..-..-.........



c-.-.-.-.-.--q---.-....--.q-.q-..-.-----.....-....--..-.qnr NeaeeEeRRYRw

CR GAMMA PRODUCTION CONTROL -
c
er PRESENT IF ING,EO,1 .
c -
gL LNG, NBLKNG, CJBNDNG(J), J% 1, NGGRUPY , (TJINGCJ), Jz1, NGGRUM) -
Ch 24 (NGGRUP+1) :
[
gB FORMAT(4H TD ,1316/(1216)) :
-
co NG NUMBER OF ORDERS OF N,GAMMA CROSS SECTIONS -
o) NBLKNG NUMBER OF BLOCKS OF W,GAMMA CROSS SECTIONS -
co PER ORDER -
co JBNONGER) BANDWIDTH OF NEUTRON GROUPS YIELDING GAMMAS IN -
co GROYP K .
ED TJING(K) LOWEST ENERGY NEUTRON GROUP OF BAND JBNONG(K) -
c-.---.-...------- L] -»n eew L1 1] ..-.--.:
c--..--.-..--------.-------... » - SPOaTRYSeAwS » » L] )
gR GAMMA PRODUCTION CROSS SECTIONS -
gc PRESENT If ING,EQ,1 AND NBLKNG.GY,® -
tL (GNG(LY,Lul,LNGMAX) .
c .
tc LRNSMAX [8 SAME AS LGNMAX ABUVE EXCEPT JBNONG(K) AND NBLKNG ARE .
gc USED INSTEAD OF JBNDGN(CJ) AND NHLKGN .
Eu  LNGHAX .
gB FORMAT(4H 8D ,1PSE12,5/(6E12,5)) -
€D GNG(L) CROSS SECTIONS FOR PRUDUCTION OF GAMMAS @Y .
co NEUTAONS, STORAGE IS SIMILAR TO THAT FOR GGNIL)e
co EXCEPY JBNDNG(K) AND IJJINGCK) REPLACE JBNDGN(J) =
gD AND TIJJGNEJ), -
c.l.--'........-..-........--.----- LT Y] -« yee _:
Conercvascvscccnnvapsannnveas seww > bk
CR GAMMA SCATTERING CONTROL .
c -
c¢c PRESENT 1F 1GG,EQ,! .
c L]
48 LGG, NBLKGG, (JUNDGG(J)Y, I8, NGGRUPY, (1JJGG(J) , Ju1, NGGRUP) .
c -
L] 28 (NGGRUP+1) *
c -
ce FORMAT(4H 9D ,11T6/(2216)) bt
c L4
co 166 NUMBER OF ORDERS OF GAMMA SCATTERING CROSS SECTIONSe
co NBLXGG NUMBER OF ALDCKS OF GAMMA SCATTERING CROSS SECTIONSe
co PER ORDER -
€0 JBNDGG(K) BANDWIDTH OF GAMMA GRUUPS YIELDING LAMMAS 1IN L
co GROUP K -
€0 1JJGG LK) LOWEST ENFRGY GAMMA GROUP OF BAND JBNOGG(NK) .
¢ -
c........-....-...-.. F I AT ALY L2 21 2 1)
Ce sesee - YT YY Y Y YL Y T LY Y L eosss eceos
CR GAMMA SCATTERING CROSS SECTIONS -
c -
tc PRESENT 1F 1GG,EG,1 AND NBLKGG,GT, -
c [
cL (GGG(L),Lul,LGGMAX) -
c .
cc LGGMAX 18 SAME AS LGNMAX ABOVE EXCEPT JHNDGG(K) AND NBLKGG ARE -

EC USED INSTEAD UF JBNDGN(J) AND NBLXGN,

25




En  LeenAx .
58 FORMAT(SH 18D ,1PSEJ2,5/(6F12,5)) :

-
to GGG(L) CROSS SECTIONS FOR GAMMA SCATTERING, STORAGE 1S -
co SIMILAR TO THAT FOR GGN(L) EXCEPT JHNDGG(K) AND =
gD 1JJGGC(K) REPLACE JBNDGNCJ) AND IJJIGN(JI), -
c--—-......'-....-.'.--.-....-...-.-.,-.-.-'-'.-.’-. - *e ----:
CEOF

C. Reactor Specifications Files
1. GEODST - Geometry Description

This file presents a geometric description for
GEODST~-III is changed with
respect to GEODST-II to provide for both fine mesh

a neutronics problem.

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.
NCINTI, NCINTJ, and NCINTK, defining the number of
coarse mesh intervals in the first, second, and third

Variables

dimensions, respectively, have been added to the
FILE SPECIFICATIONS record.
addition contains a new flag NRASS which permits

The latter record in

specificarion 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 TG\\ INTERVALS.

FINE MESH

26

Modifiers for dimension searches contained in the
SEARCH~III file are also now assigned cn the coarsh
mesh.

Specifications on hexagonal and triagonal ge-
ometries are clarified and extended in GEQDST-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-IIL 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.



/
Center

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

Center

Fig. 2.b. 60° axes rhombus reglon of solution,
NTRIAG = 1.,
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Fig. 2.c. Full rectangular region of solution,
NTRIAG = 2.

TN

N

\

|

Center

P

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

NIRIAG = 2.




Center

Fig. 2.e. Rectangular region of solution - 180° symmetry,
NTRIAG = 2.

NTRIAG=3

A

NTRIAG=4

A,
£ B ]

A

Fig. 2.f. Triangle regions of solution,
NTRIAG = 3,4.
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c'ﬁlitil*ttttii*llttltt.il‘ti‘.titti.t.tﬁtllﬁttﬂl.lltlﬁllilttﬂﬁtlt‘itt‘i
g REVISED 27/01/73 -
cF GEQDSY « 111 -
[ -
CE GEOMETRY DESCRIPTION ]
[+4 -

E ]

AR R AR AR AR A AR R AR A RARR R R R AR R AR R A AR AR AR AR R AR R AR AR AR ARANRRARRARANR

Corvnmmenvmennawncave ewnes YT Y T Y IYYT P RL LA Y A I L P LT Y A T Y T Y )

CR FILE IDENTIFIC‘TION -
¢ -
L HNAME, (HUSE(I),1s1,2), IVERS -
c -
Chw 1e3sMyLT .
c .
co HNAME HUOLLERITN FILE NAME = GEDDST » (Ab) .
co HUSE HOLLERITH USER IDENTIFICATION (AA) L4
co IVERS FILE VERSION NUMBER -
co MULT DOUBLE PRLCISION PARAMETEW L4
ch te A6 WORD IS SINGLE wORD -
co 2= Ab WORD IS OOUBLL PRECISION wORD -
C .
c'-.--.-...........-----.-------.-----------v------.---.-----.---.--.---
Cevovnvscsunosas vsoae eovecvsveven -
cR FILE SPECIFICATIONS .
c

cL IGOM, NZONE, NREG, NZCL,NCINTI,NCINTJ,NCINTK,NINTT,NINTJ,NINTK, IHB],=

(48 IMB2, IMBY, JMB2,KMBY, KMB2,NBS,NBCS,NIBCS, NZWBB,NTRIAG, NRASS, -
cL (NGOP(1),1=1,5) L]
4 -
Cw a7 -
c e
co 1GOM GEOMETRY De POINT (FUNDAMENTA{ MODE) .
co te 8LAB -
(o)) s CYLINDER -
(4 3o SPHERE .
co be XY -
co Te Rel -
th 8 THETAsR -
ch Qe TRIAGONAL (&6 MESH POINTS IN EACH =
co MEXAGONAL ELEMENT) -
cD 10= HEXAGONA!L (i MESH POINT IN EACH -
co HEXAGONAL ELEMENT) -
co 11e ReTHETA .
co 12> ReTHETAwZ L]
co 13» ReTHETA=ALPHA .
co 14 XeoyYeZ -
co 15¢ THETAwReZ -
€o 16° THETAsReALPHA .
co {Ta TRIAGONAL®Z (MiSH POINTS AS IN 9, e
to ABOVE) -
co 1!- HEXAGONe2 (MESHK POINTS AS IN {0
co ABOVE)

co NZONE NUMBFR OF ZONES (EACM HOMOGENEOUS IN NEUTRONICS'
co PROBLEM @ A ZONE CONTAINS ONE OR MORE REG!UNS) -
co NREG NUMBER OF REGIONS

co NZCL NUMBER UF ZONE CLASSIFICATIONS (EDIT PURPOSES) e
co NCINTI NUMBER OF FIRST DIMENSION COARSE MESM INTERVALSe
co NCINTY NUMBER (OF SECOND DIMENSION COARSE MESH ™
co INTERVALS, NCINTJ,EG,] FOR ONE ™
tD DIMENSIONAL CASE,

co NCINTK NUMBER OF THIRD DIMENSION COARIE MESH lN'lﬂVAL..
(4] NCINTK ,EQ,1 FOR ONE AND THO -
[4)) OlHENSIUN‘L CASFS, -
(4] NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS =
co NYNTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS o
14 NINTJ,EQ,1 FOR ONE DIMEMSIONAL CASE, =



o NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS =

co NINTK,EQ,1 FOR ONF AND TWO DIMENSIONALe
-1 CASES, -
co IMB 4 FIRST BOUNDARY ON FIRST DIMENSIOM -
()] o= ZERO FLUX (DI¢FUSION) -
co {e REFLECTED w
¢o 2n EXTRAPOLATED (DIFFUSION @ DE| PH] =
(o] /PH1 ==C/D WHMERE C S GIVEN AS BNDCe
co BELOW AND D 1S THE GROUP DIFFUSION e
co CONSTANT, TRANSPORT w NO RETURN) -
co 3» REPEATING (PERIODIC) WITH OPPOSITE =
co FACE .
to de REPEATING (PERIDDIC)Y WITH NEXT .
eo ADJACENT FACE GOING IN ORDER (90 o
cD DEGREE ROTATION) -
co Sw INVERTED REPEATING ALONG THIS FACE =
cb (182 DEGREE ROTATION) -
co 6w ISOTROPIC RETURN (TRANSPORT) .
c NOTE THAT FOR REPLATING BOUNDARIES, YHt FIRST BOUNDARY IN e
c ORDEF WHICH IS INVOLVED CARRIES THE DESIGNATOR DEFINING -
c THE REPEATING CONDITION, »
co IM82 LAST BOUNDARY Dn FIKST DIMENSION -
to JMB1 FIRST BOUNDARY ON SECOND DIMENS]ON -
co Jue2 LAST BOUNDARY ON SECOND DIMENSION -
to KMB1 FIRST BOUNDARY ON THIRD DIMENSION -
(4] KMB2 LAST BOUNDARY ON THIRD DIMENSION .
to NGS NUMBER OF BUCKLING SPECIFICATIONS -
co {e SINGLE VALUE APPLIES EVERYWHERE -
142 +EQNZONE, ZONEDEPENDENT .
co sGT NZONE, DATA IS5 GIVEN OVER ALL ZONES FORs
to ThHE FIRST EMERGY GROUP, THEN FOR THE NEXTe
cob GROUP, TO END OF LJIST = IF THERE ARE MOREe
cob GROUPS, LAST GROUP DATA GIVEN IS USED .
(] NBCS NUMBER OF CONSTANTS FOR EXTERNAL BOUNDARIES .
co 1o SINGLE VYALUE USED EVERYWHERE -
co 6o INDIVIDUAL VALUES FOR EACH POSSIALE -
4 SURFACE (HOUNDARY SPECS GIVE ACTUAL USE) =
co oGV 60 SIX viLUES ARE GIVEN FOR THE FIRST e
€D ENERGY GROUP, THEN 31X FOR THE NEXT, TO e
()] THE END OF THE LIST » THE LAST GROUP DATAe
co GIVEN APPLIFS TO ALL ADOITIONAL GROUPS -
ch NIBCS NUHMBER OF CONSTANTS FOR INTERNAL BOUNDARIES .
(o] te SINGLE VALUES USED EVERYWHERE -
(o] oGTolm VALUES ARE GIVEN 8Y ENERGY GROUP .
co WITH NONeBLACK CONDITION INDICATED BY .
to ZERQ ENTRY = LAST VALUE APPLIES TO -
()] ADDITIONAL GROUPS -
cp NZWEB MUMBER OF ZOANES WHICH ARF BLACK AHSORBERS -
¢o NTRIAG TRIAGONAL GEOMETRY OPTION -
o Be RHOMBUS WITH COORDINATES AT 120 DEGRLES e
co ORIGIN 1S AT THE CENTER OF A HEXAGONAL e
co ASSEMBLY, BOUNDARIES PASS THROUGH .
)] CORNERS OF HEXAGONAL ASSEMBLIES, -
4] 1= SAME AS OPTION @ EXCEPT COQRDINATES AT =
co 6@ DEGREES -
co 2e RECTANGLE (COORDINATES AT 90 OEGREES),
co FIRST BOUNUARY PERPENDIGULAR 10 .
] HEXAGONAL FLAT, -
co 3w EQUILATERAL (4@ DEGREE) TRIANGLE, TWO «
co BOUNDARIES ORIGINATING AT CENTER OF -
co HEXAGONAL ASSEMBLY PASS THROUGH CORNERS e
) OF HEXAGONAL ASSEMBLIFS, b
eD G4a TRIANGLE (3Pwop DEGREF), FIRST BOUNDARY =
D PERPENDICULAR YO FLATS, -
co NRASS REGION ASSIGNMENTS ™
cob Ne TO COARSE MESH e
(] les TO FINE MESH -
()] NGOP RESERVED -
[ -

[ T T L L T T Py,
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Cocuna LAL DL TP LY AL YT T Y AL LTI YR I YR LY e YL Y Y Py Y

CR ONE DIMENSIOMAL COARSE MESH INTERVAL BOUNDARIES AND FINE =
gn MESH INTERVALS -
L J
gc PRESENT IF IGOM,GT,0 AND IGOM,LE,3 .
. [ J
gL -(XMESHE]), I=y,NCBNDIY, CIFINTS(1),IR},RCINTT) .
-
Cw NCBNDI#MULTeNCINT] -
C [
(47] XMESH COARSE MFSH BOUNDARIES, FIRST DIMENSION -
()] IFINTS NUMBER OF FINE MESH INTERVALS PER COARSE MESH o
€0 INTERVAL, FIRSY DIMENSION .
to NCBNDI NCINTIe), NUMBER OF FIRST OIMENSION COARSE uEaH-
go BOUNDARIES
-
ce UNTTS ARE CM FOR LINFAR DIMENSIONS AND RADIANS FOR ANGULAR =
cc DIMENSTONS .
¢ -
c..-.-_.---.-..-....-......Q-..-...-.-..---.g..-..-—- - L 2 1 ]

C..---..-...--.-..------...q--..--.-v--Q...Q-o.c.COOCUQ.QQOOOQHGGCUQCU--

CR TW0 DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES ANR FINE -
CcR MESH INTERVALS -
c -
cc PRESENY IF IGOM,GE,6 AND IGOM,LE 1Y -
c -
CL CXMESH(I) , Ix1,NCBNDI), (YMESH(J),JJ=1,NCANDJ), -
cL LCIFINTSCI), L= i, NCINTT) , CIFINTS(J) I8, NCINTY)Y -
c -
Cw (NCBNDIONCBNDJS) a MULTHNCINTTI#NCINYY -
t -
co YMESH COARSE MESHM BOUNDARIES, SECOND DIMENSION -
()] JFINTS NUMBER OF FINE MESH INTERVALS PER COARSE MESH =
()] INTERVAL, SECOND DIMENSION .
co NCBNDJ NCINTJ+{, NUMBER OF SECOND DIMENSION COARSE )
gD MESH BOUNDARIES b

-

c....-..--.p.......----..q--.--..-..----‘-.-...-..--.--.------.-q-------

[0 L T e T T R L T T T L P Y PP Y P TP Y P PP T Y T

R THREE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE e
CR MESH INTERVALS .
¢ .
cC PRESENT 1F IGOM,GE. L2 .
c -
cL (XMESHCI), Is1,NCBNDEI), (YMESH({J), J3],NCBNDJ), L]
cL LEZMESHIK) , K31, NCONDK), L IFINTS(1),1u{,NCINTT), -
cL e(IFINTS(J),JB1,NCINTJ) s (KFINTS(K),Hui,NCINTK) -
C .
CwW (NCBNDIeNCBNDJ+NCBNDK) *MULTSNCINT JaNCINTJeNCINTK -
[ -
cp IMESH COARSE MESH BOUNDARIES, THIRD DIMENSION .
co KFINTS NUMBER OF FINE MESH INTERvALS PER COARSE MESH e
(4] INTERVAL, THIRD DIMENSION .
(4] NCB DK NCINTKs$, NUMBER OF THIRD DIMENSION COARSE HESH-
co BOUNPARIES

[ -

(W T P Y P T Py P P Y Y P P I I P P P PP Y T L L PR LD P Y P Y Y Y Y

c.-..-'.‘.‘.--.....-..qw...-.-......-.--'-..Q..C.-..-....-......-O.-.G..

4] GEOHETRY DAYA .
[ -
cc PRESENT IF IGOM,GT,@ OR NHS,GY,Q -
cL (VOLR(N) yNBL,NREG)  (BSO(N) ,Ns i ,NBS), (BNDC(N), N3, NBCS), -
cL (BNCI(N) N1 ,NIBCS),(NZHBB(N) N34, NZWBB), (NZC(N),N2],NZONE), .
CL (NZNR(N),N![.NRCG) -
c -
CHW 2aNREGHNBS+NBCS+NIBCS#NZWBBENLONE -
c .
co VOLR REGION VOLUMES (CC) v
co 880 RUCKLING (B#a2) VALUES (CManxe2) -




<o BNDC BOUNDARY CONSTANTS (DEL PHI/PHI meC/D) .
co BNCI INTERNAL BLASK BOUNDARY CONSTANYS .
co NZHBB ZONE NUMBERS WITH BLACK ABSORBER CONDITIONS .
co NZE ZONE CLASSIFICATIONS -
gD NZNR ZONE NUMBER ASSIGNED TO EACH REGION .

c..---..‘o..-p---..--.-q'-.----------..---.-..-.q.n.-.9----.qqq.-¢-.-...

Cow . I I T Y TP LT Y Y I P Y PP I LY YR A P PR LT P R LY YY)
gR REGION ASSIGNMENTS TO COARSE MESH INTERVALS -

.
ccC PRESENT IF IGOM,GT,@ AND NRASY,EGQ,O .
[+ -
cL CCMRCI,I) 5 I3, NCINTE) ;U NCINTI)ww=eNOTE STRUCTURE BELQWwwes -
c ™
CHW NCINTIWNCINTY -
4 .
cs DO | Kmi,NCINTK - ;
€8 1 READ(M) #LIST AS ABOVEs - :
[+ - i
¢o MR REGION NUMBERS ASSIGNED TO COARSZ MESH . 3
co INTERVALS -
c v
Cosvnnanesneanesvavrrnnerersrssrsvnsprenvensnnegy oeegcansy -

c.--9-----.-------qq-.nc..-. - o - sSewsonTsaSussesveanayyd
CR REGJON ASSIGNMENT3 TO FINE MESH INTERVALS -
¢ »
cc PRESENT IF 1GOM,GT,3 AND NRASS,EQ,! .
c -
CL CCMRCIsJd) 9 IR, NINTY)yJAL,NINTJ)oweaNOTE STRUCTURE BELOWe==e .
4 .
CwW NENTINNINTY .
cs DO | Kz, NINTK -
€5 1 READ(N) #LIST AS ABOVE® L
[ -
¢o MR REGION NUMBERS ASSIGNED TQ FINE MESH INTERVALS =
c -
Comrnoassawseonccocvosrnagwrancassovenns oy -
CEOF

Since NDXSRF-I11 and ZNATDN-111 are essentially

2, NDXSRF and ZNATDN - Nuclide Density Files k
NDKSEF relates the nuclide demsities given in unchanged from NDXSRF-II and ZNATDN-II except for ;

the ZNATDN file to their geometric locations (GEODST the introduction of the MULT parameter, the dis-
file) and associated microscopic cross sections cussion glven with the earlier versions remains

(ISOTXS, GRUPXS, ISOGXS files). applicable.

CRA R B RARRAR R AR AN A AR AN AR R A AR AR AR AR AR N AR AN AR A AR A RARNAANA N A AR R R AR ARk

c REVISED B7/01775 -
4 -
cF NOXSRF » 111 -
C -
CE NUCLIDE DENSITY, DATA, CROSS SECTION REFERENCING .

»

*

CARRAARARARRE A AKX AR R AR AR AR AR AR R A NN R AR A AR KA NAR R AN AR R AR AN R AR AR AR A AN
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Crrerucasnsaacacr e e s o s N E S P N N PN N PR PP PN NS NO sSSP R RCREaE
CR FILE IDENTIFICATION

€
cL HNAME, (HUSE(1),121,2), IVERS
c

47} 1¢3aMULTY

c
co HNAME HOLLERITM FILE NAME = NDXSRF = (AS8)
cD HUSE HOLLERTITH USER IDENTIFICATION (A6)
co IVERS FILE VERSION NUMBER
co MULT DDOUBLE PRECISION PARAMETER
co te A6 WORD IS SINGLE WORD
4} 2=A6 wORD IS DOUBLE PRECISION WORD
g-!--..-----..-,-.--..-.--..--.----.---...-'.---...--....-.----.---...--
c-..-..-----.----...-------.-..-..--3---'.---..--..----..-'-.---.---...-
CR SPECIFICATIONS .
[ -
cL NON, NSN, NNS, NAN,NZONE ,NSZ -
c -
Cw ] -
[ -
co NON NUMBER OF NUCLIDES IN CROSS SECTION DATA .
eo NSN NUMBER OF NUCLIDE SETS IDENTIFIED .
()] NNS MAXIMUM NUMBEK OF NUCLIDES IN ANY SET ]
co NAN NUMBER OF DIFFERENT NUCLIDES IN DATA -
cb NZONE NUMBER OF ZONES -
co N§2Z NUMBER OF SUBZONES (SUBASSEMBLIES) -
c -
c.------.-----..-.--------.---- L 2 1 3 J meesw - PoOGwWSSegegrSssennyg
c...-..-----.-..-------.-.--.-.-------.-‘..-.--.-..-.-.------.---..-,...
[+ NUCLIDE REFERENCING DATA .
¢ .
CL (HNNAME (N), N2 1, NDN), (HANAME (N) , N1, NON), (wPF (N),NZ1,NON), .
cL CATRT (J) p Jad,NAN) , (NCLN(N) N1, NON), (CNDXSCK,L) s KZ1,4),L81,NSN), =
gL CCNOSCI,L), 121, NNSY,LEL,NSN)» CCNOREN,L)» NE1,NON3 ,LE]1,NSN) .
-
cw NAN#2aNONX (1 ¢MULTI ¢ NSNA Q¢ NNSENON) .
c L ]
co HNNAME UNIQUE REFERENCE NUCLIDE NAME, IN LIBRARY ORDERe
co (ab) ALPHANUMERIC .
co HANAME ABSOLUTE NUCLIDE REFERENCE, IN LIBRARY ORDER -
co (Ab) ALPHANUMERIC »
co WPF RESERVED ']
co ATHT ATOMIC WEIGHT .
cd NCLWN NUCLIDE CLASSIFICATION -
€0 te FISSILE -
(o] 2= FERTILE .
co 3« QTHER ACTINIDE .
co 4s FISSION PRODUCT -
co Se STRUCTURAL -
co 6w CODLANT .
ch 7= CONTROL ROD °
co GREATER THAN 7, UNDEFINED -
co NDXS(K,L) REFERENCE DATA FOR SET L -
co K 2 1, NUMBER OF NUCLIDES IN SET .
(2] K 2 2, RESERVED .
4} K x 3, RESERVELD -
co K T 4, RESERVED .
co NOS(I, L) ARDER NUYMBER OF NUCLIDE IN CROSS SECTION DATA
cD (IN HNNAME LIST) OF NUCLIDE ORDERED I IN e
ch SET -
co NOR(N,L) ORDER NyYMBER OF NUCLIDF Inm SET L GIVEN ORDER -
co NUMBER N IN CROSS SECTION DATA -
c »

c..--..--..-.---...-.--.---...-.---..-..---.----..-.-...--...-----.--.-I



c....------.--...--.------.-‘...—----.------...'-.-..--..------.Q-...IQ.

CR NUCLIDE CONCENTRATION ASSIGNMENT DATA L
c -
CL (VOLZ(N), N1, NZONE) ) (VFPA(N) N1, NZONE), (VLEA(M), MR1,NSZ), .
CL (NSPA(N) 4 NEL1yNZONE) , (NSSA(M) ;M1 ,NSZ), (NZSZ(M),M8],NS2Z) -
c .
Cw 3a(NZONE#NSL) .
c -
co yoLZ VOLUMES OF ZONES, CC .
co VFPA VOLUME FRACTIONS FOR PRIMARY ZONE ASSIGNMENTS e
co VLSA VOLUMES OF SUBZONES -
co NSPA NYCLIDE SET REFERENCE, PRIMARY ZOUNE ASSIGNMENT e
co (MAY BE ZERO ONLY IF THERE ARE SUBZONES) .
co NSS4 MUCLIDE SEY REFERENCE ASSIGNMENT TO SUBZONES =
cD NZ82Z ZONE CONTAINING SUBZONE .
c -
c NOTE THAT 1O CALCULATE MACROSCOPIC CROSS SELTIONS FOR A ZONE, .
4 1T 15 NECESSARY TOU CONSIDER THE CONCENTRATION OF EAGH NUCLIDE -
c IN THE PRIMARY SET ASSIGANMENT [UNLESS A ZERO IN NSPA INDICATES
c THERE ARE NOME) TIMES THE VOLUME FRACTION, AND THE CONCENTRATION e
c OF EACH NUCLIDE IN EACH SUBZONE ASSIGNED TO THF ZONE TIMES THE .
[ RATIO OF THE SUBZUNE VOLUME TOU THE ZOWNE VOLUME, -
c .
c-.--...-.-.-.-------.--------.. - coseePlervresYaUEseRNRTosESy
CEOQF

CRARARRARARRARRRRAXARARRRGRRRARRARRANRNAANRARRRRARRRARRRARRRARANRRRRAARRR

c REVISED 27/01/73 .
[ [ ]
cF INATDN » 111 -
c .
CE ZONE ATOMIC DENSITIES (OF NUCLIDES) .
c .

*

CRARRRAANRRE AR ARNRRNARANRANAR AR AR AN RRAAARSASER SRR AR AR AR AR IRRKARNRRAAAN

[« XTI PTEYLLT P T RIL2ITSLEYILL LY YT PP YT Y P Y L Y Y 2]

CR FILE IDENTIFICATION L]
c .
CL HNAME, (HUSE(I),Ix1,2),IVERS -
c -
CW 143=mylLr .
[ 4 ©
co HNAME HOLLERITH FILE NAME o ZNATON «(Ap) .
co HUSE HOLLERITH USER IDENTIFICATION CA6) L]
co IVERS FILE VFRSION NUMBER .
co MULY DOUBLE PRECISION PARAMETER L]
co {= A6 WORD IS SINGLE wORD -
cDb 2% Ab WORD 18 DOUBLE PRECISION #ORD .
€ -

T T TR II LI I LIS YL LI LIS LD P DL X LT YL g - - L

c..--.-........-.-..---...-g.-l.-I-I..-.-...0.-9.-----.-.-----..--..-..-

CR SPECIFICATIONS .
- .
cL TIME,NCY,NTZSZ,NNS,NBLKAD .
c .
Cw 5 .
c .
co TIME REFERENCE REAL TIME, DAYS -
ch NCY REFERENCE CYCLF NUMBER »
co NY282 NUMBER OF ZONES PLUS NUMBER OF SUBZONES [}
co NNS MAXTIMUM NUMBER OF NUCLIDES IN ANY SET .
co NBLKAD NUMBER OF BLOCKS OF ATOM DENSITY DATA .
4 ™

c...!..‘..-........--........’--..-....-.---.-------.-....‘--'.--------
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c.----- - NOPOSRPNNOOIPIROTSRIgrEREC RO UR O LA L L] L)

cR ZONE ATOMIC DENSITIES (OF NUCLIDES) .
gL CCADEN(N, JI,Nai1,NNS), JaJL, JU)mweaSEE STRUCTURE BELDWe=ee :
EW  NNSHCCNTZSZe1)/NBLKADY1) .
€C DO 1| Msy,NBLKAD .
EC 1 READN) aLIST 4S asOvEs -

L ]
¢c WITH M AS THE BLOCK INDEX, JL{Me{}a((NTZSZe1)/NSLKADS1)s] =
ce AND JUsMe ((NTZ8Ze{)/NBLKADS]) .

L ]
(4] ADENEN, J) ATOMIC DENSITY OF NUCLIDE ORDERED N IN THt [
cD ASSOCIATED SET GIVEN IN ORDER FOR EACH ZONE -
co FOLLOWED IN ORDER POR EACH SUBZONE .
C' - ey PEOSPSPORIGRICTRscagIeRoRsae anee oo :
CEOF

other files. Search type 2 and the associated 1/V
DATA ASSIGNMENTS record are deleted in SEARCH-III
because implementation of this type of search

is now not contemplated. Dimension search modifiers

3. SEARCH - Criticality 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-

are defined in terms of the coarse mesh as noted
earlier in the discussion of GEODST. The lists in

spect to those given in SEARCH-II.
the two records containing concentration search

Most of the parameters in the new FILE SPECI-

FICATIONS record are equivalent to the old specifi- specifications are rearranged for more convenient

cations except specific names are assigned as in processing of the data.

CARRRRRNARRARAC A AR A AR AR AT ARNEARARAAARARAAAAARR AR ARNARARARANARAANNCRRARARNRR

g REVISED 07701773 .
[ ]

g' SEARCH «II1 .
[

ce CRITICALITY SEARCH FILE .
¢ -
*

CAMAR AR AR AN R A AN R R AR RN AR R RN R A N AR AR A AR AR AR AR RRARN A AN R AN AR ARAAANANAANRRRRE

c....-.......9....0-...1..--..---.----.---.--.q-.-..qo-..-.-...-.--.-...

gﬂ FILE IDENTSFICATION -
[ ]
el HNAME, CHUSE(1),131,2),1VERS .
c .
Cw Le3aMyLTY .
c -
{4/] HNAME HOLLERITH FILE NAME o SEARCH » (A6) -
cD HYSE HOLLERITH USER IDENTIFICAYION (Ab) .
co IVERS FILE VERSION NUMBER o
cp MULTY DOUBLE PRECISION PARAMETER -
€0 i1= A6 WORD IS SINGLE wORD -
¢ &% A6 WORD IS DOUBLE PRECISION WORD )
c
c=‘ L4 sPePeR - - L4 * --.-.u-.----..--:
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c--'.-.-.o.'.~-‘-‘.v feeennwese

R INDIVIOUAL DATA SET IDENTIFIER

|4 -
gL NSHID,NREC, (NSP(1),1x1,i8) .

*
g“ 20 .

[
co NSHID POSITIVE INTEGER IDENTIFYING A SET OF SEARCH .
co DATA, THIS AND FOLLOWING RECORDS REPEATED
co UNTIL NEGATIVE NSMID TERMINATES FILE L)
co NREC NUMBER OF RECORDS TO SKIP TC POSITION ON NEXT
co INDIVIDUAL DATA SET IDENTIFIER RECORD »
€0 NSP RESERVED -
[~ .
(oncrnraassnsnsusncocrnaqeesenasassneny wegwenw LT T oe
c.-.-.-..-q-..ﬂ---.-.--..-.q-q;.-.--.-...--.:.g..---.-q--.-----------.-.
gR FILE SPECIFICATIONS -
cL EFFK,DKEFF,EPSK,EPSEY, CMOD, (SRCH(TI), I=1,5), ISRCH, I15Z0P, NMAXNP, .
CL NCINTI NCINTI,NCINTK, NISOSR,NSETS,NEIRNG, ITEND, ICEND, -
cL (NRCHCIY, I=1,19) d
[ L]
Cw q0 .
[ -
€ EFFK DESIRED MULTIPLICATION FACTOR -
co OKEFF MULTIPLICATION FACTOR SLOPE -
co EPSK CONVERGENCE CRITERIJON TO BEF MET By EFFK .
co EPSE] CONVERGENCE CRITERION TO BE MtY BY PRIMARY -
co VARIABLE L4
o cMOD MODIFIER APPLIED TO NUCLIDF CONCENTRATIONS .
(9] VARIED SPECIALLY (ISRCHz7 BELOW),MAY BE .
co WoL7,0 .
co SRCH RESERVED -
€ ISRCH TYPE OF SEARCH -
cpb Pe NOT DEFINED -
co 1= BUCKLING SEARCH -
)] 2% ALPHA BELRCH -
co Se DIMENSION SEARCH ]
€0 7e NUCLIDE CONCENTRATION SFARCH BY -
co PROPORTIONAL ADJUSTMENTS OF SELECTED -
co INITIAL CONCENTRATJIONS -
co 9= NUCLIDE CGNCENTRATION SEARCH BY ADDING w
co WEIGHTED EIGENVALUE ADJUSTMENTS .
€D TO SELECTED INITIAL CONCENTRATIONS .
co 18Z0P SUBZONE OPTION FOR ISRCH = 7 OR 9 .
cD Pe SEARCH DATA IS BY ZONE .
co 1= SEARCH DATA I8 BY SUB20NE -
co NRAXNP MAXIMUM NUMBER QOF NEUYRONICS PROBLEMS OR TRIAL =
co EIGENVALUES ALLOWED IN A SEARCH, A ZERD .
co HERE SPECIFIES A DIRFCY SEARCH, .
co NCINTT NUMBER OF FIRST OIMENSION COARSE MESH INTERVALSe
co NCINTY NUMBER OF SECOND DIMENSION COARSE MESH -
] INTERVALS -
co NCINTK NUMBER OF TrIRD DIMENSION COARSE MESH INTERVALS=
co NISOSR NUMBER OF JSOTOPES OR NUCLIDES INVOLVED IN .
co CONCENTRATION SEARCH (ISRCH = 7 OR 9) -
co NSETS NUMBER UF SPECIFICATION SFTS IN CONCENTRATION =
co SEARCH (ISRCH = 7 OR 9) -
co NEIQNG EIGENVALUE (EI) RANGE RESTRICTIONS, StARCH L]
€o TERMINATED 1F SPECIFIED RAHGE IS VIOLATED, =
co [ ¥} EI.LTQG L J
¢D Ve ND RESTRICTYION ON E1 -
co 1s EL1,GT,3 akD ,L7,% .
(4] 2o Fl,67,1 .
(14 ITEND YERMINATION OPTION ON ITERATIVE PROCESS, SEARCH=
co 1S LIMITED RY NMAXNP,NUMBER OF OUTER -
co TTERATIONS , OR OTHER PARAMETER, THEN L]
co De ND RESTRAINT .
co feo TERMINATE !F CONVERGENCE CRITERIA ARE -
co NGT MET -
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co 2e IF CONVERGENGE CRITERIA ARE NOT MET,

-
€0 TERMINATE ONLY IF PROBLEM 1S NOT -
€0 CONVERGING, e
co ICEND TERMINATION OPTIONS ON NUCLIDE CONCENTRATIONS =
¢o @s TERMINATE IF ANY NUCLIDE CONCENTRATION =
¢o BECOMES NEGATIVE AT ANY STAGE OF THE .
co CALCULATION -
co le TERMINATE IF ANY NUCLIOF CONCENTRATION
co I8 NEGATIVE AT THE END OF THE SEARCH -
co 2= ALLOW NEGATIVE NUCLIDE CONCENTRATIONS .
¢o NRCH RESERVED -
¢ -
c.--.----..--.t--u--v-v...-q--u.--q--.- [T 1) e - eessseeny
c-.-.n._—.-a---. » » I T (IYY IR ALY PR ALY Y Y L Y Y )
CR COARSE MESH MODIFIERS FOR DIMENSION SEARCH -
¢ )
gc PRESENT IF ISRCH,EQ,5 -

L
gL (SRHDICI), Iny,NCINTI}, (SRHDJ(J),J=14NCINTJI), (SRHDK (K}, XK®8,NCINTK)=
Cw NCINTI#NCINTJ#NCINTK L)
c .
4] SRHD1? FIRST DIMENSION COARSE MESHM MODIFIERS -
Co 8RHOJ SECGND DIMENSION COARSE MESH MODIFIERS -
gD SRHDK THIRD DIMENSION COARSE MESH MODIFIERS -

-
[T T T P T T Y T Y P Y T P T Y TP YT PP P PR P T Ty T
c-...q-..-q-..-.--....‘_.'-.-...----.----.-.--'-.-.....e--...-.q-....ﬂ...
£R NUCLIDES FOR PROPORTIONAL SEARCH AND SPECIAL SEARCH -
[+ -
cc PRESENT IF ISRCH,EG,7 .
c [ ]
tL (NSHZ1(1),181,NSETI), (NSHZ2(I),I81,NSETS), b
cL CCHNNAMS(N, 1) ,N2{,NISOSRY, I81,NSETS), (HNSHN(J),Js1,10) L4
[ -

CW 2%NSETS+MULT«(NISOSRaNSETS+10) -
I -
4 NGHZ1 FIRST NUMBER OF A CONSECUTIVE SET OF ZONES -
co IF ISZOP,EQ,@, OR OF A CONSECUTIVE SET OF e
co SUBZONES IF ISZOP,EQ,1 -
eo NSHZ2 LASY NUMBER OF A SET OF IZONES OR SUBZONES -
(o)) HNNAMS REFERENCE NAMES 0OF NUCLIDES WHOSE -
co CONCENTRATIONS ARE 70O BE ADJUSTED .
co PROPORTIONATELY IN ABOVE ZONES (Ad) .
co HNSHN SEARCH NUCLIDE REFERENGCE USED AS NOTED BELOW .
eo (AS) -
[+ -
cc HNNAMS CONCENTRATIONS ADJUSTED ACCORDING TO -
cc C2 = CY{#«E] AND NNSHN CONCENTRATIONS ADJUSTED -
ec ACCORDING 10 C2 =C1 + C1#(1,0eE1)*«CMOD WHERE o
cc EI 1S THE EIGENVALUE, -
ec €1 IS THE INITIAL CONCENTRATION, AND -
¢c C2 1S THE FINAL OR INTERMLDIATE VALUE OF .
cc THE CONCENTRAYION -
¢ .
Cae seew XTI LYY LY YY) sese ecesce L1
c.......-........--.-...'-...._ PONOTCTOYPIICTNTPIOENOTINSIEN
CR NUCLIDES FOR SEARCH INVOLVING WEIGHTED EJGENVALUE ©
CR ADJUSTMENTS TO INITIAL CONCENTRATIONS -
¢ -
cc PRESENT IF ISRCH,EQ,9 .
[ -
cL (NSHZL1(1),I81,NSETS), (NSHZ2(1),1Im},NSETS), .
cL ((HNNAMSCN,I),Na§,NISOSR), In},NSETS), -
cL ((CHZDN(N,1),N=§,NISOSR), Tu{,NSETS) -
[ -
cw NSETS#(24NISOSRs(14MULT)) hd
c [ ]
to NSHZ4 FIRSY NUMBER OF A CONSECUTIVE SET OF 2ZONES -



co IF 13Z0P,EQ,@, OR OF A CONSECUTIVE SET OF =
] SUBZONES IF 13Z0P,CEq,1 v
co NEHI2 LAST NUMBER OF A SET OF ZONES OR SUBZONES -
co HNNANS REFERENCE NAMES OF NUCLIDES WHOSE L
o CONCENTRATIONS ARE YO BE ADJUSTED -
co CHZDN CONCENTRATION MODIFIERS -
c -
ec CONCENTRATIONS ADJUSTED ACCORDING TQ -
cc C2 8 CI+EInCHZDN wWHERE FI, Ciy AND C2 ARE =
cc A3 DEFINED UNDER ISRCH ,EQ, 7 -
c -
Coon L sewsssrupgyeay * - e PusovegresseRanEsSwE
CEQF

D.__ Particle and Power Distribution Files - Sn Con-

stants, Sources, Fluxes, Currents, and Power
Densities

l. SNCONS - Sn Constants

This file containing Sn Constants is the same
as SNCONS-II except for the addition of the MULT

parameter.

CRAARRA AR AR AR R A AR AR AR AN SR AR ARRRR RN AR AR AR AN RN R AR AN RRA AN AR A AN R NARKARAAR

: REVISED e7/21/73 »
-

cr SNCONSeI1] .
CE SN CONSTANTS .
€ -
»

CRAR AR AN AR AR R AR A AR LR AR KRR RRN RS AN AR R A AR R AR IR AR A RARRRRARNERARR AN

Coe cuagssasse wxee PnsssesseasYssTavENse

CR FILE LDENTIFICATION -
c .
cL HNAME , (HUSE(T),121,2),1VERS .
[ .
Cn fe3aMuULT .
) .
-1} HNAME HOLLERITH FILE NAME o SNCONS » (A6) -
cD HUSE HOLLERITH USER IDENTIFICATION (A&) .
co IVERS FILE VERSION NUMBER -
to MULT DOUBLE PRECISION PARAMETER [
co 1o A6 WORD I8 SINGLE wORD .
gD 2% Ab WORD I3 DOUBLE PRECISION WORD -
Crsvoencsswsvsnvssssasvaggee LT s C) (11

c-.---.....--.-..-.-....-..g-—.--O.-..-"..'..-IQ.--..--..-.............

CR SPECIFICATIONS -
¢ -
EL NDIM,NDIR, IDUM, IDUM .
-

4] ] -
4 »
coh NDIM NUMBER OF DIMENSIONS .
co NDIR NUMBER OF DIRECTIONS »
co 10U~ UNDEFINED, USED TO QBTALIN FOUR wORD RECORD, -
c .
L

c--..-.-.-..‘..‘.......----.-...‘-..-.-.O....-. PR POPOTAICROORND PN TORNSS
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Cerrr033000000000a09t000ETI TN RNOREPEITIRNNORY RN PNRCATP I s QuEOEINORNeS

ca ONE DIMENSIONAL &N GONSTANTS

gc PRESENT IF NDIM,EGQ,)

EL (DIRWGT (1), Ini,NDIR), (DIRMU(L),Iui,NDIRY

Cn 2aNDIR

go DIRWGT DIRECTION WEIGHMT FOR EACH DIRECTION
20 DIRMU DIRECTION COSINE FOR EACH DIRECTION

c.......0.......-..-.-......."....

LJ se

Covos LY ) oenese CEPOTPRATINOONSONI NP ANPGREUNOINPOVES
CR NULTIeDIMENSIONAL SN CONBTANTS -
[ -
¢c PRESENT ]F NDIM,GE,2 L
4 -
cL (DIRWGT(I), 125, NDIR), (DIRMUCT), I=],NDIR),(DIRETA(L),IB1,NDIR) .
c ]
(L] 3eNDIR »
[ L]
(4] DIRuGY DIRECLTIDN WEIGHY FOR EACH DIRECTION -
¢o DIRMU DIRECTION COSINES WITH RESPECY TD FIRST -
(4] DIMENSBION, -
4 DIRETA DIRECTION COSINES WITH RESPECT TO SECOND L
¢o DIMENS 104, -
[ [ ]
Ce - .> sqsqeagesvey . (L . sonce
CEOF
ORDERING
2. FIXSRC - Fixed Sources RECORD FIXSRC-1I FIXSRC-IIT
This file provides distributed and surface ONE-DIMENSIONAL interval, Component, Interval,
sources in one, two, or three dimensionz for diffu- DISTRIBUTED FIX- group, and and group
ED SOURCE component
sion or Sn codes. FIXSRC-III is the same as FIXSRC- I 1 L 1
TI nterva nterval, component
II except for the addition of the MULT paramater and %géTR¥§%§§§I°"‘L group, a;d and grou; P ’
the rearrangement of the ordering of some arrays. FIXED SOURCE component
These changes in orderings are tabulated below: SURFACE SOURCES Boundary, Boundary, component,
(FIRST, SECOND, group, and and group
AND THIRD component
DIMENSIONS)

The new orderings, recommended by K. Ir. Lathrop,

LASL, correspond to those used in existing codes.

Cﬁttitiiti.illl.ttttti.t.ttttt.liittuttttt.ttttnttttttt.ht.uﬁt.t‘tttt...

¢ REVISED 07/01/73

¢

cF FIXSRCeI1I _
ce DISTRIBUTED AND SURFACE FIX:D SOURCES

c
C'Qtﬁi.tt.t...t..ﬂt.ll.lli.lﬂ.tt..ﬂ.ﬂ..ﬂﬂ!ii.iﬂtﬂiﬂﬂ......ii.i.........
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c---..'..n.....-g...g-..l. 9 - VOO TORNNTCTSOPIOORPIRNTENOPTAROTORN

gR ‘FILE IDENTIFICATION L
[
EL HNAME, (HUSE(1),131,2),IVERS [}
[ )
g“ Le3amyLy .
*
co HNAME HOLLERITH FILE NAME = FIXSRC = (A4) L]
co HUSE HOLLERITH USER IDENTIFICATION (As) ]
co IVERS FILE VERSION NUMBER -
co MULTY DOUBLE PRECISION PARAMETER .
cp fe A6 WORD IS SINGLE WORD .
gD 2e A6 WORD I3 DOUBLE PRECISION WORD .
L]

Cocmncvacennsnnssnns veewnew v eve PP p———
c.------.---. - POy LA 2 . woneney aosne
CR SPECIFICATIONS ot
[ .
CcL ITYPE,NDIM,NGROUP,NINTT, NINTI,NINTR, ID1I8TS, NDCOMP,NSCOHP, NEDBE,
cL NEDGJ« NEDGK -
¢ »
Cw 12 .
¢ .
o I11YPE TYPE SOURCE, 0sDIFFUSION -
(4] teSN -
o NDIM NUMBER OF DJIMENSIONS .
co NGROUP NUMBER OF GROUPS -
co NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS o«
to NINTJ NUMBER OF 3ECOND DIMENSION FINE MESH INTERVALS o
cD NINTK NUMBER OF THIRD DIMENBION FINE MESH INTERVALS »
cb 101879 DISTRIBUTED SOQURCE FLAG, -
b 8 NC DISTRIBUTED SOURCE GIVEN, .
co i1z DISTRIBUTED SOURCE IS GIVEN, -
¢o NDCOMP NUMBER OF DISTRIBUTED SOURCE COMPONENTS -
co NSCOoMpP NUMBER OF SURFACE SOURCE COMPONENTS .
co NEDGI NUMBER OF FIRST DIMENSION BOUNDARY SOURCES L
[4"] NEDGJ NUMBER OF SECOND DIMENSION BOUNDARY SOURCES .
(4] NEDGK NUMBER OF THIRD DIMENSION BQUNDARY SOURCES L
[ -

Ceveccnncssasysesvevsosoncee - - veeon

c.-'...-.....'.--.-‘.......-'.‘........-....."..-....P.Q.......-.‘.....

CR ONEeDIMNENSIONAL DISTRIBUTED FIXED SOURCE .
€ .
cc PRESENTY IF NDIM,EQ,1 AND IDISTS,NE,Q L]
4 .
CL CCODISTLL, I)sLmi,NDCOMP), 181, NINT ) weaNOTE STRUCTURE BELOWeew ]
[+ .
CW NDCOMP#NINT] -
c -
¢ DO ] J®i,NGROUP @
c 1 READ (N) #LIST AS ABOVEw .
e ™
co QD1§Y DISTRIBUTED SOURCE BY COMPONCNT, INTERVAL, .
co AND GROUP .
e -
Coee e cosmorRosgesOenee seog - » » seogees
CR MULTI=DIMENSIONAL DISTRIBUTED FIXED SOURCE .
c -
[ o PRESENT IF NDIM,GE,2 AND IDISTS,NE,D -
[ -
CL C(ADIST(I,J),Inl,NINT]), 81, NINTI)eauNOTE STRUCTURE BELONews -
c .
(o ] NINYI2NINTJ -
[ L]
t DO 1 N=t,NGROUP -
[ 00 1 Lmi,NDCOMP -
[ DC § Kei,NINTK []
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READ (N) »LIST AS ABOVE#

c 1
¢ -
[ ]
gD epI3T AS DEFINED ABOVE, -
c== » -.-..I-'Q.-.q..o..'Q-.-;qq--.Q-QF--..---p-gq..'-..-.-.:
Coese (LA LI T YL LI I Py I I I P Py P P Y T T Y TP T Y T
gﬂ FIRST DIMENSION BURFACE SOURGCE POINTERS -
L ]
gt PRESENT 1F NEDGI,NE,2 .
[ ]
gL (CIBPTRI(I,J),121,NBDRYI),JS,NINTJ)weaNOTE STRUGCTURE BE|OKw=s 4
(1] NBDRYI«NINTJ -
c i .
¢ DO § Kmi,NINTK -
g 1 READ (N) sLIST AS ABOVE» b
co ISPTRI ISPTRI(I,J) DENOTES THE INTERCEPY OF CHANNEL -
cb JyK WITH MESH BOUNDARY PLANE 1, 1IF ISPTRI(I,J)=
9] 89, NO SURFACE SOURCE 15 PRESENT AT THE .
cb INTERCEPT, IF ISPTRI(I,J)mM, THE MTH SURFACE =
cb SOURCE SPECIFIED IN THE NEXT RECORD BELOW I8 -
co PRESENT AT THE INTERCEPT, .
co NBORYL ENINTI¢), NUMBER OF FIRST DIMENSION FINE MESH e
ED SOUNDARIES .
[ ]
c.. eogay oseoroeoRnPy PSPPI RNON NN OP TS NO YT TRNrNT YO TR RNOON D
Conen SesessseccanoevereRe LT T ST TP T T T T
gﬂ FIRST DIMENSION SURFACE SOURCES -
[ ]
cc PRESENT IF NEDGI,NE,Q .
c -
EL CCCQSURFI(M,L,N),Ma1,NEDGI), LR, NSCOMP),Na],NGROUP) -
CW NEDGI«NGROUP«NSCOMP -
c .
co QSURF] FIRSY DIMENSION BOUNDARY SOURCES BY BOUNDARY, =
¢ COMPONENT, AND GROUP, ]
c -
c..-.......-...---.'--..’-.-.-.-----.-- o Ll 11 ] o®
Crvoascenovoance - a9 - » » scocovsvanae CUSPPICOVOPONS
CR SECOND DIMENSION SURFACE SOURCE POINTERS .
c ®
¢ PRESENT IF NDIM,GE,2 AND NEDGJ,NE,D -
c L ]
cL CCIBPTYRICINIIp Ii,NINT]), 0, NBDRY J)w»eeNQTE STRUCTURE BELOWese
¢ -
4] NINTI«NBDRYJ -
¢ -
c DD 1 Xmi1,NINTK -
€ {1 READ (N) #LIST AS ABCGVEs -
c -
co I8PTRY ISPTRI(IwJ) DENOTES THE INTERCEPT OF CHANNEL
o T,X WITH MESH BOUNDARY PLANE J, IF ISPTRJ(I,J)=
co @, NO SURFACE SOURCE 18 PRESENT AT THE [
co INTERCEPY, IF ISPTRJI(I,J)=mM, THE MTH SURFACE =
ce SOURCE SPECIFIED IN THE NEXT RECORD BELOW IS -
cd PRFSENT AT THE INTERCEPT, .
co NBDRYJ aNINTJe1, NUMBER OF SECOND DIMENSION FINE MESH »
(4] BOUNDARIES -
c -

c...-.......-...-.--..-.".-...-..-...-.--....-..-----p.-p...--....-....



NS PP PPN NS ERS RSN PERAPYRRNGRUsAATRE PSR

Cowe sve ow

cR ""SECOND DIMENSION SURFACE SOURCES .
£ PRESENT IF NDIM,GE.2 AND NEDGJ,NE,® .
SL  (((GSURFI(MyL, N)oME],NEDGJIY,LE1, NSCOMP) ; Nu 1, NGROUP) .
€4 NEDGJANGROUPeNSCONP .
ED QSYRF)J SEéUND DIMENS ION BOUNDARV-QOURCES BY BOUNDARY :
gD COMPONENY, AND GROUP :

C----.n---q-----.------.-.--.-----.q--...g-.---..---------'..--.q.......

Cassvoccssvmovoscvncndrgenrw L1 ]

CcR THIRD DIMENSION SURFACE SOURCE POINTERS .
¢ -
ec PRESENT IF NDIM,EQ,3 AND NEDGK,NE,0 .
[ °
cL CCISPTRKCI,J),121,NINTI), 51, NINTK)pomNOTE STRUCTURE BELOWwew :
c

CW NINTIaANINTJ -
c .
c DO 1| Km{,NBDRYK .
c 1 READ (N) =LIST AS ABOVE« :
c

co ISPTRK ISPTRK(I,J) OENDTES THE INTERCEPT OF CHANNEL )
€p 1,J WITH MESH BOUNDARY PLANE K, IF ISPTRK(I,J)e
co @, NO SURFACE SOURCE IS PRESENT AT THE .
(o] INTERCEPT, 1IF ISPTRK(],J)mM, THE MTH SURFACE -«
cD SOURCE SPECIFIED IN THE NEXY RECORD BELOW IS L
(of 1 PRESENT AT THE INTERCEPT, .
co NBORYK aNINTK+1, NUMBER OF THIRD DIMENSION FINE MESH e
co BOUNDARIES -
c »
c.-----..0--.-.-.-.-‘-Q...Q-,'..‘.- aeee [ X 1 J ooeny PPPPOOSNOCOOPSPO
c------- oeovoeer Ty ey Y Yt LAl L DL DL LD L Ll gl
CR THIRD DIMENSION SURFACE SOURCES .
¢ -
cc PRESENT IF NDIM,EQ,3 AND NEDGK,NE,@ °
c .
L (((GSURFK(M,L,N),HII,NEDGK),Lll,NSCOHP),N.[,NGROUP) ]
c -
Ch NEDGK#NGROUPANSCOHP o
€ -
co QSURFK THIRD GIMENSION BOUNDARY SOURCES BY BOUNDARY, e
co COMPONENT, AND GROUP L]
E..q.--..-..---.------u.-...--' y L YOO eOPIPRNSOODIPOPPPOOISPEeP®
CEOF

3.  RTFLUX, ATFLUX, RCURNT, ACUGRNT, RAFLUX, In addition to the usual application of the MULT

AATLUX, RZFLUX, and PWDINT parameter to Hollerith data in these files MULT

The following list of files is unchanged from
the Version II forms except for the introduction of

the MULT parameter. Included are: on short word machines (MULT = 2).

File Data Type

RTFLUX Regular Total Flux

ATFLUX Adjoint Total Flux

RCURNT Regular Currents

ACURNT Adjoint Currents

RAFLUX Regular Angular Flux

AAFLUX Adjoint Angular Flux

RZFLUX Regular Flux averaged over zones
PWDINT Power Density

is also used to provide double precision regular
and adjoint total fluxes in files RTFLUX and ATFLUX
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ctttiit3!*!!!iitttttﬂﬁit‘ititttt.ttlt*‘tt'.tllitiilitttktt*!ittitttttiit

g REVISED @7/81/73 .
L 4
CF RTFLU¥e1ll .
gE REGULAR TOTAL FLUXES -
c‘ii‘iit‘tittti%ﬁiiiittt‘it*tiltilititltttlttii*ilttiitl!!tlllitttitittt
co ORDER OF GROUPS 15 ACCORDING TO DECREASING
cD ENERGY, NOTE THAT OOUBLE PRECISION FLUXES ARE
€0 GIVEN WHEN MULT,.EQ,2,
C *ree VOO OO YOI RP O ORNOU TSP UPO IO PN TR eEr IR R EP RIS TECESERAYSROERREEeR
gR FILE IDENTIFICATION -
gL HNAME, CHUSE(1),In},2), IVERS -
L J
gﬁ 1e3aMyLY L]
o MNAME HOLLERITH FILE NAME » RTPLUX = (A6} .
cp MUSE HOLLERITH USER IDENTIFICATION (Aé) .
co IVERS FILE VERSION NUMBER L]
co MULT DOUBLE PRECISION PARAMETER -
co {e Ab WORD I8 SINGLE WORD .
gﬂ 2e A6 WORD IS DOUBLE PRECISION WORD L]
L J

Comepovovunva “ae - - Y
CQ’-----.----------..-..IQ.-...'..9!.....-I...!Io..--..------OOCCOCQQI-.

gR SPECIFICATIONS -
-
CL NDI"!NGROUPp"INT!pN!NTJpNINTKD!TER,EF'K,PO“ER L}
¢ -
Cw 8 -
c .
co NDIM NUMBER OF DIMENSIONS .
ch NGROUP NUMBER OF ENERGY GROUPS .
co NINTZ NUMBER OF FIRST DIMENSION FINE MESH INTERVALS e
co NINTJS NUMBER OF SECOND DIMENSION FINE MESH INTERVALS =
co NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS,
co NINTK,EQ,1 IF NDIM,LE,2 -
co ITER OUTER ITERATION NUMBER AT WHICK FLUX WAS -
cb WRITTEN -
co EFFK EFFECTIVE MULTIPLICATION FACTOR -
co POWER POWER IN wATTS TO WHICH FLUX IS NORMALIZED .
c .
t'----.;-----.-p----------q.' SeoCeree [ 2 L2 [ ]
c.-.'-.q.-q-.-.--..-q..-'..--..Q.'.’.QQ...QII.II.’.’I..9................
CR ONE DIMENSIONAL REGULAR TOTAL FLUX .
c -
cc PRESENT IF NDIM,EQ,1 -
[+ .
13 CCFREGC T, J), I, NINTI),Ju1,NGROUR) -
c .
(1] NINTIaNGROUPAMULY -
c -
co FREG ONE DIMENSIONAL REGULAR YOTAL FLUX BY INTERVAL e
co AND GROUP, .
¢ .
Ce - ronw - ey esssee - ae . CY T Y]
[T TP TP T T Y YT Y PY PP T YT Y DT T PP T - sesese [ 1Y 1]
crR MULTIeDIMENSIONAL REGULAR TOTAL FLUX -
e
cC PRESENT IF NDIM,GE,2
c

CL  C(FREG(I,J),I81,NINTY),J%],NINTJ)eeeceNOTE STRUCTURE BELOWesees
1] NINTIANINTIsMULT
DO § LS1,NGROUP

c
¢ DO § KEE,NINTK
€ t READ(N) #LIST AS ABOVEs




€ -
co FREG MULTI«DIMENSIONAL REGULAR TOTAL FLUX -
co BY INTERVAL AND GROUR, .
c

Covanve - » [ TII L - - esesen eew ™ ™ o - -:
CEoF

CORRARRRNRAERARARRRAR ARG EARARARNARRRRNANRRARARRRRNRARARNARRRNRARANKARNAAR

g REVISED 27/01/73% .
L J
cr ATFLUX=IIS -
CE ADJOINT TOTAL FLUXES -
c .
CAERRERRAAR AR AR RRRRRR AR R AR AR AR AR ARRRR AR R ARARRARN AR R AARRANRARRRERANRANRRR
co ORDER OF GROUPS IS ACCORDING T3 INCREASING
o ENERGY, NOTE THAT DOUBLE PRECIMION
co FLUXES ARE GIVEN WHEN MULT,EQ,2
c_ T 1T YT n g eoreyp PRGN ARAESESRSTSO PPN SIS POIOTRESEDERE
CR FILE IOENTIFICATION .
c -
cL HNAME, (HUSE(1),121,2),1VERS .
c -
oW 1436MyLT . .
¢ .
Co HNAME HOLLERITH FILE NAME e« ATFLUX = (4A6) .
co HUSE HOLLERITH USER IDENTIFICATION (A6) L]
co IVERY FILE VERSION HUMBER .
co MULT DOUBLE PRECISION PARAMETER -
co fe Ab WORD IS SINGLE wORD .
co 2e A6 WORD IS DOUBLE PREZCISION WORD .
¢ -
Cornwecovrnnwpasvvencsaagsgresaqan - T LT LY LY L P L YL T )

LTI P Y P I T P P P PP T I T P T Y P P Y PP PP Y DI T T T L DY T YT T4 19

CR SPECIFICATIONS [
C -
cL NDIM,NGROUP,NINTI,NINTJ,NINTK,ITER,EPFK, ADUM .
c L)
Ce 8 [}
(4 -
ch NDIM NUMBER OF DIMENSTIONS °
(1) NGROUP NUMBER OF ENERGY GROUPS .
co NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS e
co NINTJ NUMBER OF SECOND DIMENBION FINE MESH INTERVALS o
(4] NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS, e
(o)) NINTK,EQ,§ IF NOIM,LE,2 e
eo 1TER OUTER ITERATION NUMBER AT WHICH FLUX WAS .
co WRITTEN ®
tD EFFK EFFECTIVE MULTIPLICATION FACTOR -
co ADUM RESERVED [}
¢ .

.

[ TP L TP P T LY I YY Y PTT P LT LY DXL PY T Y Y P P PP T T PP T Y Y T 1
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Conn e reeraneenaeoa e s o eepr s e e INaENeP TRl NEE SR NI T e R IR o R UeERTR NS T

CR ONE DIMENSIONAL ADJOINT TOTAL FLUX =
c .
cc PRESENT IF NDIM,EG,1 -
c -
cL CCFADJI(1I,J), 18, NINTL),J5],NGROUP) -
< -
Cw NINT I#NGROUP«MULT -
c .
cb FADJ ONE DIMENSIONAL ADJOINT TOTAL FLUX BY INTERVAL e
D AND GROUP, N
¢ . .
c-— - (2T T L A 04 00 LLLJ PR L DL L ) LA 12 2Ll ] )
[ o L4 - I LEL YL L LT ] CIITI LI L L LY L))
CR HULTI=DIMENSIONAL ADJOINT TOTAL FLUX .
c -
cc PRESENT IF NDIM,GE,2 .
c -
CL CC(FADJCIoJ) s IaE,NINTE) s JE1,NINTJ)vanonNOTE STRUCTURE BELOWs===» =
c .
Cw NINTI®NINTJ*MULT .
c .
[ PO | La],NGROUP -
¢ DO 1 Kmi,NINTK .
¢ 1 READ(N) 2 IST AS ABOVEr -
c .
G0 FADJ MULTIeODIMENSIONAL ADJOINT TOTAL FLUX .
co 8Y INTERVAL AND GROUP, -
c -
Levevoponvarnsosusvesecsvrynogyee POPePePPONReS oovegveoRPAcEeS seovee
CEOF

CANAR AR A AR AR AR AN AN AR AN NN R AR AR AR AR A AN AR RN AR NNNANARN AR AR

¢ REVISED 07/81/73 .
[ ]
cF RCURNT=I1Z .
cE REGULAR CURRENTS .
Cc -
c..'.....".*'.'*t*..ﬂ.’t.....i....'...t'.-......Q.i..*.**‘**...t*ti....
co ORDER OF GROUPS IS ACCORDING TO DECREASING
co ENERGY,
Cevnmauonvesvonasuncconrssonsrrsovpoevoronssanwsavene .
cR FILE IDENTIFICATION .
¢ .
CL  HNAME, (HUSECI),Is1,2), IVERS .
c
€W 1e3aMyLT .
e N -
€0 HNAME HOLLERITH FILE NAME = RCURNT = (A6) .
€0 HNAME MOLLERITH FILE NAME = «CAb) .
€0 HUBE HOLLERITH USER IDENTIFICATION (A6) .
¢0  IVERS FILE VERSION NUMBER .
c0 MLt DOUSLE PRECISION PARAMETER .
co fe A6 WORD 1S SINGLE WORD .
0 2e A6 WORD 1S DOUBLE PRECISION wORD .
¢
c'-‘r - L - Yoogeews L 1 1 1 ] - (1 J L ] ----.:




c.QQ.....P..-.!-...QQ...-.-.U-.--.P'..Q-‘--!'-'-....".'.!-......---.!'-

gﬂ SPECIFICATIONS
EL NOIM;NGROUP, NINT1, NINTJ, NINTK .
W s .
¢ .
co NDINM NUMBER QF DIMENSIONS .
co NGROUP NUMBER OF GROYPS .
. ed NINTE NUMBER OF FIRAT DIMENSION FINE MESH INTERVALS =
cL NINTY NUMBER OF SECOND DIMENSION FINE MESH INTERVALS =
co NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS, =
gD NINTK,EQ,1 IF NDIM,LE,2 -
c.--QQ.QOQI....Q...-.!...OQC..!.’.'.'..!P'.I...'!.' fne b A b Ll hdad '.
Cocconscanvencrsncqepreanes v sew JIITTITTITTT Y ¥ ore )
gR ONE DIMENSTONAL REGULAR CURRENT -
c¢ PRESENT IF NDIM,EQ,1 .
¢ -
gL C(RCURT(3,J),121,NBDRY1),Jn],NGROY®) -
L}
gu NBDRY I#NGROUP -
[ ]
co RCURT ONE DIMENSIONAL REGULAR CURRENT BY ME§H POINT
co AQUNCARY AND GROUP .
11 NBDRYI sNINTI+1, NUMBER OF FIRST DIMENSION FINE MESH =
ED BOUNDARJES .
Coveveonovcnponpaanaagsegorose L J ..o-9.----¢00u1..o-..-.q:
c...--.g...-..-pQ.y-q-...p.q.p.’....II-Q--...QCCOIO!....Qihﬁcocooucnﬂici
€R MULTI=DIMENSIONAL REGULAR CURRENTS AT FIRST DIMENSION -
gR BOUNDARJES -
[ ]
gC PRESENT IF NOIM,GE,2 -
[ ]
gL C(RCURI(3,J) I8, NBDRYI)Jx} ) NINTI)eweaNOTE STRUCTURE BELOWwoenr =
-
e NBORYIaNINTY °
¢ -
c 00 1 L=i,NGROYP .
4 DO 1 K=1,NINTK -
g { READ(N) #1837 AS ABOVEs .
[ ]
ED RCURI REGULAR FIRST DIMENSION BOUNDARY CURRENT -
c.-.--.--..-..-.-----.Q....-.'.-‘ - ...-.-n.g-..u.'...q.-...w:
c.-..-..-...’......--..-......‘..-..-.....--..-.....--....-.............
CR MULTIDIMENSIONAL REGULAR CURRENTS AT SECOND DIMENSION -
trR BOUNDAREES -
[ [ ]
-7 PRESENT IF NDIM,GE,2 .
c .
cL CCPCURJICI,d)p 181, NINTTY, Je ], NBDRYJ) mewnNOTE BTRUCTURE BILOWewre o
4 [ ]
cW NINTIaNBORYJ ®
¢ [ ]
¢ 00 1 Lui,NGROYP .
c DO 1 KmigNINTK .
€ 1 READ(N) sL]ST A5 AAOVEw .
c -
o] RCURJ REGULAR 3LCOND OIMENSION BOUNDARY CURRENT -
(] NBDRYJ aNINTJe1, NUMBER OF SECOND DIMENSION FINE MESH =
o)) BOUNDARIES . -
[ [ ]
[ ]

ct..-.....-..-!.......Q.....-.......Q......-...’......-..-.I.....--.--.
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C-----------.--qg--.--.----q----o--o..-.----nua---o--eoau----------~-o--

cr MULTIeDIMENSIONAL REGULAR CURRENTS AT THIRD DIMENSION -
gn BOUNDARIES, .
gc PRESENT IF NDIM.EQ.Y :
gL CC(RCURK(Z,J)» 188, NINTD) ,J21,NINTI)aaveNOTE STAUCTURE HELOWweosn .
gu NINTIANINTS .
€ DO 1 Lwi,NGROUP .
¢ 0D § Kwi,NBDRYK -
g 3 READIN) #L187 A3 ABOVE» -
co RCURK REGULAR THIRD DIMENSION BOUNDARY CURRENT .
t0 NBDRYK SNINTK¢1, NUMBER OF THIRD DIMENSION FINE MESH =
ED BOUNDARJES .

L ]

:'..‘Q---OQOOUQQOQCQ.QOOOOOQ..-.--.c..n----u.-I.I-!Qoq.----q-..-qo-p.q.

ceor

CR AN R AR RN R RN A AN R R AN R A AN AR R A R R R AAR R IR RN ANR AR AR A AR AR NANRRANTANRNRAA NS

g REVISED ov/@1/7) -
-
cF ACURNY=11} o
CE ADJOINT CURRENTS .
t »
Cttttt!tttiititiit!tiitttitttttttttwitittt’*tttitttlttlttltittttiiitti!t
co ORDER OF GROUPS IS ACCORDING TO INCREASING
(4] ENERGY,
c-v Tepes L 4 POOORVOEN TR PNT TS IONOS OV P RPO P He RS YRIPPRTRSOPpNN
CR FILE IDENTIFICATION .
4 .
cL HNAME, (HUSE(I) s Iuls2)) IVERS -
c .
(o} 1o3aMULT 'S
c .
to MNAME HOLLERITH FILE NAME e ACURNT » (446) .
co HUYSE HOLLERITH USER IDENTIFICAYION (Ab) .
co IVERS FILE VERSION NUMBER ™
-] MyL* DOUBLE PRECISION PARAMETER -
£o ie A6 WORD IS SINGLE WORO -
€0 2% Ap WORD I8 OOUBLE BPRECISION WORD .
¢ .
*

CeononronarresessaonooeqEIVPeRItoooaPUea s rosTHvRRURRPaQAYRouoR P esvOeRRONRe




T LT TP PITI P P2 P LT TT T PLY DRI YT DL T T RPTY T T T PO Py S T T T LT LYY T

En SPECIFICATIONS , .
L ]
tL NDIMy NGROUP, NINTI,NINTJI, NINTK -
e -
CW S .
¢ .
co NDIM NUMBER OF DIMENSIONS .
(4] NGROUP NUMBER OF GROUPS -
co NINTT NUMBER DF FIRST DIMENSION FINE MESH INTERVALS
co NINTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS
co MINTK NUMBER OF THIRD DIMENSION FINE MESN INTERVALS, =
o) NINTK,EQ,1 IF NDIM,LE,2 -
¢ -
C-.--..-...----.q-..-.-..q. L J L L LI L L L 1] JTTIT I YT YY) -
CO--U----!Q------Q-9’9..1....'90--.’.'.-I!..QQ'..D.?!.'..---.I.---..--..
CR ONE DIMENSIONAL ADJOINT CURRENT I
c -
cc PRESENT IF NOIM,EQ,! -
c -
CL (CACURTI(T,J),121,NBDRYI), J2§,NGROUP) ]
c ™
Cw NBORY J#NGROYP ™
¢ .
eb ACURY ONE DIMENSTIONAL ADJOINT CURRENT BY MESH POINT e
ch BQUNDARY AND GROUP L
co NBDRYI aNINTI¢$, NUMBER OF FIRST DIMENSION FINE MESH e
eo BOUNDARLES .
C "
L J

A LTI P ET P PP P P P YR PP PR P LT S LR LYY YRR L ALY Y LT YL P Y Y

c..-..-...'.-..---...-....----.-.---...--u-..q.'.....9.-.-.-...---...-q-

CR MULTI=DIMENSIONAL ADJOINT CURRENTS AT FIRST DIMENSION -
CR BOUNDARIES -
C -
cc PRESENT IF NDIM,GE,2 -
[ -
gL C(ACURI(T,3),In),NBDRYI),J51,NINTJ)waeeNOTE STRUCTURE BELOWwese o

*
CwW NBDRYIx=NINTYJ .
c -
4 DO § L®i,NGROUP -
c D0 | Ksi,NINTK .
4 1 READ(N) «LI8T AS ABOVE#* »
c -
co ACURI ADJOINT FIRST DIMENSION BOUNDARY CURRENTY -
c -
c.--..-.-,--.--.,....--.—.--.-.- PROPUSSUVIOI NS TS POOPS TSSO
c.#---..-.-q--_.--.....-.-....--.----------.-.-..-.--q-------q--.‘-.-.-..
CR MULTI=DIMENSTONAL ADJOINT CURRENTS AT SECOND DIMENSION -
CR BOUNDARTES -
[ -
cC PRESENT IF NDIM,GE,2 .
c -
C. CCACURJCI,J)»Iuy,NINTL),Jui,NBDRYJ)weeeNOTE STRUCTURE BELQWewwe o
(4 -
(13} NINTI=NBDRYJ .
[ °
c D0 § Lxf,NGROYP -
[ DO | Ka§,NINTK -
[+ 1 READCN) #LIST AS ABOVEe -
[ -
co ACURS ADJOINT SECOND DIMENSION BOUNDARY CURRENT .
co NBDRYJ SNINTJ+1, NUMBER OF SECOND DIMENSION FINE MESH e
to BOUNDARIES -
Cc .

c.---D...-.---..0.---.-....'..--.-...---U..--...---.C. L] -
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c.--.-qouqq-.-....o-q-.---’-...Qtﬂhtcoccncn-.--'.O-.Q..q..-...I----—..-l

CR MULTI=DIMENSIONAL ADJOINT CURRENTS AT TMIRD DIMENSION -
R BOUNDARIES, .
c -
cc PRESENT IF NDIM,EQ,3 .
¢ -
cL CCACURK(I,J) 124, NINTI),Jug ,NINTJ)emuwNOTE STRUCTURE BELOdw=ws .
[ -
CwW NINTIaNINTJ -
C -
4 00 1 L=1,NGROUP -
C DO 1 K=§,NBDRYK -
c 1 READ(N3 «_IST AS ABOVEWS L]
c -
eo ACURK AQJOINY THIRD DIMENSION BOUNDARY CURRENT -
co NBDRYX BNINTK+1, NUMBER OF THIRD DIMENSION FINE MESM =
) BOUNDARIES -
c -

[ D L T T T Ty Ty T e e T T T L L L LTI T

CEOF

AR AR R AR R AR AR AR AN RN N AN R AR AR AR AR R RS A AR R AN R AR AR R DA P AR AR A AN A RAR KA RNARAR

c REVISED P7/01/73 .
4 -
CF RAFLUXs]ITI .
CE REGULAR ANGULAR FLUX -
c .
CAK A AR AR I AR N AR A AR AN IR A AN AN AN AN AR R R R AR R R ARARRR AR AN R R A A AR NSRRI AR AR A
co ORDER OF GROUPS 1§ ACCORDING TO DECREASING

co ENERGY,
c-...,.....’...-.......'-.-.-...‘-....----.-.....--..-.---.G..---.--..-.
CR FILE IOENTIFICATION .
c ™
cL WNAME, (HUSECI),I31,2),IVERS .
c -
(] 1¢3aMULT ™
[ [
co HNAME HOLLERITH FILE NAME » RAFLUX @ (A} .
¢o HNAME MOLLERITH FILE NAME e o(Ab) .
co HUSE ROLLERITH USER IDENTIFICATION (As) -
co JVERS FILE VERSION NUMBER .
co MUL?t DOUBLE PRECISION PARAMETER -
co jo Ab HORD 1§ SINGLE wORD -
co 2e A6 wORD IS OOUBLE PRECISION wORD -
c .

c...--..----coc-.-.o.-.n...a.’.O..."-....U'.....9.....-.‘-.----....--..



c...‘--..-..---.-.......;..!-.-----...._........-.'-.--II-.-.-............

cr SPECIFICATIONS

c -
cL NDIM; NGROUP,NINTI,NINTJ,NINTK,NDIR,EFFK,POUER -
c -
Cw 8 -
c -
co NDIM NUMBER OF DIMENSIONS L
co NGRQUP NUMBER OF GROUPS .
co NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS =
co NINTJ NUMBER OF SECOND DIMENSIDN FINE MESH !NTERVAL..
co NINTJ,EQ,1 IF NDIM ER,
co NINTK NUNBER OF THIRD DIHENSION FINE MESH INTERVALS, =
co NINTKL,EQ, 1 IF NDIM,LE,2 o
co NDIR NUHBER ‘0F DIRECTIONS L
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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 esscatizl 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, intermal 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.

fers of data between central memory and other storage

With an exception noted below all trans-

componenits should be maraged under the control of
SEEK, REED, and RITE.

in one place a cataiog of the data files and their

The SEEK routine localizes
current status. S8SEEK is an important facility for
linking codes for it provides a means of passing
file status information in a compatible manner
Actual data transfers are effected
In each call to REED

between codes.
by the REED and RITE routines.
or RITE a block of data of a specified number of

The flexibility of FORTRAN

lists is sacrificed under this specification in

words 1s transferred.

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 RITE 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
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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
SEEK (HNAME, IVERS, NREF, NOP)

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

Form:
HNAME

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

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

When NCP=0,1, NREF=0 or NREF=-1 is returnmed
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 NOP=3
call.

NREF=-1: Catalog initialization require-
ments are met but the file HNAME, IVERS has
not beaen 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.

IVERS

NREF

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.

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

NOF

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 ro writing
the file. If IVERS.GT.O and the catalog in-
itialization requirements are satisfied,



SEEK initializes the file HNAME, IVERS and
returns the reference number NREF assigned
to the file. If IVERS.EQ.D and the catalog
initialization requirements on the class of
files HNAME are satisfied, SEEK assigns a
version number IVERS to the file equal tou
the number of previously initialized ver-
sions of HNAME plus ome, 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 functiomns
on SEEK or its catalog required locally.

NOP=3: The SEEK subroutine is initialized.
This 1is the first call issued by a program
to SEEK to perform any installation-
dependent initializatioas of the SEEK rou-
tine and its catalog that are required.

NOP=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.

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

Special Name: If HNAME in a call to SEEK

contains a special name CHANGE, two refer-
ence numbers are input in the SEEK call in
the NREF and NOP arguments. SEEK then in-
terchanges thesc reference number assign-

ments in the SEEK catalog with respect to

the associated HNAME, 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.

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

Whenever a file is to be read

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 memder file of the

class HNAME.
integer NOP is also specified which identifies the

In such calls to SEEK, the positive
particular response desired from SEEK. In these
principal calls to SEEK, the referemce 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 rezd 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 is the
overall initialization of the SEEK routine performed
under an NOP=3 call at the begimning 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 handliag reference numbers.

The second type of initialization is the ini-
Whenever a file is to be
written, an NOP=1 SEEK call is required. The file
When a file is to
be read an NOP=0 call is required.
be valid only if the requested file has been pre-

The actual file initializa-

tialization of a file.

is then said to be initialized.

Such a call can

viously initialized.
tion procedure performed in SEEK in response to an
NOP=1 call depends upon what initjalizations are
performed in the SEEK initialization call(NOP=3).
If the SEEK catalog is completely established in the
NOP=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=0 or NREF=-1 are
primarily for debugging applications although they
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can be used for other purposes. Consequently, it is
not required that tests on NREF be performed after
every SEEK call.

and would produce unnecessary clutier in programs

Such tests would be very laborious
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=0)
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=0 or NOP=1 call
to SEEK should be made prior to a new reading or
writing of a file, respectively.

C. Subroutines REED and RITE

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 IREC>0, 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.

MODE=2, this forces completion of a MODE
=] 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,
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although cf varyirg capaalty, ire coumon to all com—

puters. In addition srandard FOkTRAN read and write
statements fcr rransferring cata between facilities
are implexarted 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).

Records are numbered consecutively in files

A RITE call performs the inverse opera-
ticn.
but they may be accessed in amy 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 keep
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 cilling 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



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
TIMER(I,T)

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

Form:

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

T(J)

T(1) = 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
wizh I = Q).

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 I = Q).

T(4) = current day in BCD ag MMDDYY,

T(5) = user's identification (A6).

T(6) = user's charge number in BCD as
JJJIIJ.

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.

recommendations have been only slightly altered in

The original

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 recommerded 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.
1. File Control Gards - nV FILEID.

ed integer n immediately followed by the character V

They are:

The unsign-

denotes that version n of thc 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 uced to establish any number

of input "cases"

2.  Record Type Control Card - mD. An unsigned
integer immediately followed by the alphabetic char-

for a given code.

acter "D" denoted a "Data" card. The definition
of this card varies from the previous control card
in that the mD may appzar 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.
1f a card 1s 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 TWG
The mD ar» associated with the record types

appearing in the interface file specifications.
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Each unique data list in the specifiications 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 suppiied
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 copled unmodified from the reference
file onto the new file.

3. STOP Card.

when a card containing STOP as the first entry is

Input processing is terminated

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. Facilitles 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 combiration of these forms
is allowed within the data field. Card input speci-
fications determine the allowable combinations
of data forms.

a. Numeric Words. Numeric entriles 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 Etn delimited by blanks
or commas are taken to be Hollerith words. Examples

of allowed forms are:



Equivalent
Numeric Value __TIype
10 10 integer
_10 _10 "
1E1 10. real
1+1 10. "
-1.0E+01 -10. '

b.  Hollerith Words. Hollerith data are

specified in three different ways:

(1) By enclosiang the data in asterisks
or apostrophes,

(2) By using the nI’ specification,

(3) or by beginning a single word
entry, containing no more thanr 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.

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

Imbedded blanks in words are allowed conly in

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),I=1,12), (HISONM(I},I=1,NISQ)

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-I11 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 THIRTY
2 bGROUP
3 bCROSS
4 bSECTI
5 ONSbHFO
6 RbLMFB
7 RbAPPL
8 ICATIO
9 NSbFRO

10 MbENDF

11 /B~II1

12 bDATAb

The isotope label array HISONM might best be input as’
U235A PU239B PU240 NA

although
*U235A PU239BPU240 NA*

or
5HU235A 6HPU239B S5HPU240 2HNA

are acceptable forms. In all three cases the data

are stored:

Word Contents

U235Ab
PU239B
PU240b
NAbbbb

SN

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
The initial § ter-

minates an immediatvely preceding data entry.

are ignored by the processor.

Card fields for data entries are commonly lim-
ited to 72 or 80 columns. These or other options
may be invoked locally by a simple change in the
processor.

3.__DATA Field Options.
the data field are repeat, skip, intecrpolation,

Options available in

and Section repeat.

2. Repeat Option. The repeat option is an
unsigned integer ilumediately followed by the letter
IIRII .

vicusly entered data item an integer number of times.

Use of this option permits repeating the pre-

For example:
12rR=11 and
2,0 3R = 2.0 2.0 2.0
b. _Skip Option.
signed integer immediately followed by the letter
"s".
will be skipped when determining the index of a

The skip option is an un-

This means that the integer number of locations

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

in overlay applications.
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For example:

1 10R 55 10R = The integer 1 is stored into
ten consecutive locations.
Then 5 locations are skipped
and the integer 2 1is stored
into the 16th through 25th
locations.

c. Interpoiation Option.

(nl) specification provides far linear interpolation

The interpolate
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 nI specification.
For exapmle:
1.0 3I 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

An example of nesting is:
(1 (5.0 2I 20.0) 2R WORDl) 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 srand-

nesting.

ard interface file is given below.

Card Contents
1 OV GEODST
2 1D 2 3R 02 11 501 3k 0 16R/SPECIFICATIONS
3 2D 0.0 29.64 64.2 0.0 4R/COARSE MESH
BOUNDARIES
4 3D 30 20 1 1/FINE MESH INTERVALS
5 4D$ VOLSS$ 2.76+3 1.024+$20NE CLS$ 1 2 $SZONE
ASSS$ 1 2/GEOMETRY DATA
6 5D 1 2 /REGIONS ASSIGNED TO COARSE MESH

62

The Zrput describes the geometry for a one-
dimensional cylinder containing two regions with 50
fine mesh intervals, reflected condition on left
boundary, and 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 ip-
terval with 20 fine intervals.

If the file created 1s Version 1 of GEODST, a
second version with the fine mesh doubled could be

obtained from the input:

Card Contents
7 1V GEODST
8 1D 7S 100 19S/FINE MESH TOTAL
9 3D 60 40 2S/FINE MESH INTERVALS
10 STOP
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APPENDIX A
ORGANIZATIONS
Alphabetic ahbreviations for organization names
used in the text are interpreted below:
Abbreviation Organization — Abbreviation Organization
Al Atomics International, North American GGA Gulf General Atomics, Gulf 0il
Rockwell Company
ANL Argonne National Laboratory, Univer- HEDL Hanford Engineering Development
sity of Chicago Laboratory, Westinghouse Electric
DRRD Division of Reactor Research and Corporation
Development, United States Atomic LASL Los Alamos Scientific Laboratory,
Energy Commission University of California
GE-BRD General electric Company-Breeder ORNL Oak Ridge National Laboratory,
Reactor Department Union Carbide Corporation
WARD Westinghouse Electric Corporation,
Advanced Reactors Division
ALT:252(110)
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