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FROM: D. R. Vondy
SUBJECT: Difficulty Defining the Core Exposure Problem fI)é?b/

The other day in a reactor history calculation, only about 1/10 of the

amount of fuel consumption occurred that would be necessary for the desire
power level. The chain equations were not properly solved, lacking an
adequate description. Care is necessary to present complete, consistent,

and unique specifications to the BOLD VENTURE system of codes. The neutronics
problem description and the data in the file EXPOSE are used for the exposure
calculation. In the case cited:

1. exposure data was presented on an absolute nuclide label basis,

2. a single nuclide name set was associated with all zones, and

3. several nuclides had the same absolute nuclide label but different
microscopic cross sections.

The difficulty under discussion occurs with variation in the microscopic
cross sections for a nuclide. Different data may be needed, as to account
for variation in resonance shielding with position. Consider that three
nuclides are actually each U-238 but with different microscopic cross
sections. The BURNER code must have unique instructions for the exposure
calculation. The specific nuclide produced by neutron capture in a nuclide
must be made known.

Association is made between the nuclide concentrations and the nuclear
data: the multigroup microscopic cross sections, the energy per fission,
and the exposure data including the decay constants and the actinide and
fission product chain parent-daughter relationships. The input data
specifications involve:

Nuclear name set, a list of user nuclide names, an individual set is
associated with specific zones (subzones) through the specified zone
numbers (allows data blocking);

User nuclide name = isotope label, unique name in the cross section
library (ISOTXS or GRUPXS) for referencing microscopic data, becomes
an identifier of the nuclide atomic density for association with the
data;

Absolute nuclide labels, secondary names carried in the cross section
library for identification facilitating accounting, not unique; may
be used in the specification of the exposure data.




Often only one set of microscopic cross sections is used for any nuclide
at any location, and then separate nuclide name sets can be assigned to
blocks of zones, each set containing nuclides with unique absolute nuclide
labels. The assignment of more than one nuclide name set to blocks of
zones is illustrated in the sample problem in the BURNER code report, page
06-10, ORNL-5180, and also in the "Super Sample Problem," page 90, report
ORNL-5711. With more than one version of the same nuclide at any location,
the exposure data specifications (explicit chain relationships) must be
described by user nuclide names, and this takes considerable input data.

There is no caution in the documenting reports that addresses this difficulty.
Current practice should be reviewed, and independent user input data

checking is recommended for a high level of reliability. Comments about

this difficulty might be added to any user input data instructions in

use. Experience has shown that an adequate block of exposure data is
difficult to prepare prompting the use of data already proofed and also
careful checking of any new data set that has not been used. Exposure

data testing is available in the BURNER code on option, but this is not

the default to avoid unproductive processing in usual core history calcu-
lations involving many exposure steps.
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ABSTRACT -

This report is a condensed documentation for VERSION III of the
BOLD VENTURE COMPUTATION SYSTEM for nuclear reactor core analysis. An
experienced analyst should be able to use this system routinely for
solving problems by referring to this document. Individual reports
must be referenced for details. This report covers basic input
instructions and describes recent extensions to the modules as well as
to the interface data file specifications. Some application con-
siderations are discussed and an elaborate sample problem is used as
an instruction aid. Instructions for creating the system on IBM com-
puters are also given.



I. INTRODUCTION

The BOLD VENTURE COMPUTATION SYSTEM? for nuclear reactor core ana-
lysis is a modular system in which individual modules are accessed in
a desired sequence by a CONTROL module. Each module reads interface
data files which may have been written by other modules in the system,
or supplied externally to the run. Except for the input data pro-
cessor and special modules, no input data are read from cards. The
input data processor reads free form card input in a one-to-one
correspondence with the interface data file specifications and writes
the files in binary form for use by the other modules. Special modules
read fixed form card input data for direct use or to create additional
files.

Individual reports documenting the modules!-8

and the system have
been published. With continuing extension of the modules to enhance the
capability has come the need to extend the interface data file
specifications. We have found increasing need for a compact set of

user input data instructions and interface data file specifications.
Basic data requirements are collected here for this computation

system.

We do run the risk of inconsistencies with duplicate publication.
The reader is to assume that the document having the most recent date
is accurate and supersedes any earlier publication. We expect never
to hear the end of any discrepancy that may have crept through.

The following sections address some of the application
requirements, present input data requirements, define the interface
data file contents, address control, show an elaborate sample problem,
and describe recent extensions. Data storage requirements for the
VENTURE neutronics and BURNER exposure codes are discussed in
Appendix A. Creation of a computation system from compiled routines
on an IBM or equivalent computer is discussed in Appendix B.

aThis system of codes was previously referred to as VENTURE (versions I and
I1). The VENTURE neutronics module is but one of the many modules which

comprise the system.



II. SOME APPLICATION CONSIDERATIONS "mﬁ

The experienced analyst needs no special instructions for appli-
cation in a familiar area. The novice is beyond help. We try here to
help the experienced user by pointing out certain requirements. That
may not be obvious if the application is in a new area. We recommend
that the novice be allowed or be instructed to solve a large number
and wide variety of simple and inexpensive problems to gain
familiarization.

If a high level of reliability is to be placed in calculated
results, then attention must be paid to the following aspects: is the
1. Physical theory adequate
2. Mathematical representation of the theory adequate
3. Error associated with numerical approximations
and discretizations acceptable
Modeling adequate
Problem description defining the intended problem

Problem solved the one intended g,

Data transmitted and processed properly
Proper selection made from among paralleled procedures

W 0O ~N O O
.

Error associated with termination of iterative procedures
acceptable
10. Result realistic

We believe that the codes in this system can be used to produce
results that have a high level of reliability. The system members
have been subjected to extensive verification tests. Still this does
not ensure either that they are entirely error free, especially when
auxiliary results are produced, or that the user instructions may not
be misinterpreted. You will be using that verison of each code having
the highest available level of quality assurance, along with others in
the user community, not some other version.

The codes in this system individually and collectively have been
qualified for nuclear reactor core analysis over a broad range of
application. Still large voids can generally not be modeled



accurately with diffusion theory, and if you tell the exposure code
not to consume U235 fuel, it won't and the results will not be

correct.

The large amount of freedom allowed in describing core analysis
problems was deemed necessary in the local environment of broad
application. The result is a tremendous amount of capability.
However, the impact on the analyst is quite severe. It is essential
in a specific area of application for the user(s) to establish viable
decks of input data. Special attention must be paid to the geometric
description, to the coupled nuclide chain descriptions, to
everything. Quite generally a viable data deck must evolve that is
known to produce reliable results. It applies the proper boundary
conditions, assigns materials correctly, describes such aspects as
depletion and fuel management accurately, etc. Key results may be
adjusted by bias factors developed from a comparison of calculated
results with experimental results.

And then there is the cross section data. We note that expertise
in this area comes only from experience. No advice is offered here
deliberately to avoid creating the impression that the difficulties are
less than they really are.

A. CONSISTENCY

To some extent many of these codes are forced to be consistent.
They use and interpret most of the input data the same way. A notable
exception is the correlation of microscopic cross sections on local
temperature that must be specified in each of the instructions to the
individual codes and is not available in the perturbation code (except

in a macroscopic sense).

The continuous fueling model assumes that the fuel moves from
zone n to n + 1 starting with n = 1, and subzone m to m + 1 starting
with m = 1. Obviously a problem could be described that was physi-

cally impossible.



The available thermal hydraulics model assumes coolant flow along
increasing mesh number (j = 1 at top to j = Jyax @t bottom). A ver-
tical traverse of the reactor might go up or down without altering the

neutronics, but the top and the bottom might be incorrectly reversed
for the thermal hydraulics, their locations depending on the direction
of coolant flow, down or up.

B. ACCURACY

Quite generally the accuracy of a calculation has been carefully
considered and factored into the development of these codes. Double
precision arithmetic (rather than IBM half-precision) has been used
extensively to avoid serious loss of significance, not everywhere and
not in basic data interfacing, but in iterative and series calcula-
tions where hexadecimal rounding to less than six digit decimal
accuracy can be serious.

The user is advised to heed warnings about reliability and become
familiar with the available reliability tests and especially the
implications of reported estimates of absolute accuracy. A part of
the cost of a computer run is devoted to reliability testing that can
not be avoided by the user, so he should see that this investment pays
dividends.

C. BLACK BOXES

The major computer codes in this system must be used as black
boxes. The FORTRAN Tistings are available, but the task of familiari-
zation with the complicated procedures is so formidable that it could
not be undertaken lightly. So the codes must be used without a
detailed understanding of the contents. This does not free the user
from the essential responsibility of satisfying himself that a
reliable solution was obtained to the problem he intended to solve.

D. NEUTRONICS

There is the strange belief in the industry that the value of
keff May be determined for a reactor core within at least 0.5 percent.

N



The fact is that the result of any calculation will be a value

VIf

o<keff<max-§;— ,
where usual properties are indicated. Many data errors have been
eliminated because it is expected that keff = 1. Effort within a pro-
ject must narrow down any discrepancy to an acceptable level. Only by
careful and systematic analysis can the requirements for accurate ana-
lysis be established. There is no way that code developers can deter-
mine that the data presented is garbage. Oh, a reflected boundary
condition at r = 0 may be required for the radial coordinate, but for
the axial coordinate the appropriate boundaries may be extrapolated or
reflected or a combination, and if a combination they may be improp-
erly reversed.

It is not uncommon to find that a nuclide density or other datum
as specified is in error by a factor of 10. How crucial are the expo-
nents of input data! Cross sections are often in error by orders of
magnitude. We recommend independent checking, and it should be a
requirement when high reliability is needed.

In solving the usual core neutronics problem we generally use
only equations and procedures that produce positive neutron flux
values. This avoids the serious uncertainty associated with the
results when some flux values are negative. For the unusual core
neutronics problems that involve negative flux values, reliability of a
solution is not so easy to test and a greater burden falls on the ana-
lyst in proving that the results are reliable.

E. EXPOSURE

The user is reminded that only the descriptions specified will be
treated. If the iron is to be consumed and the transmutation products
followed, then these nuclide chains must be described and the
necessary data such as the (n, y) capture cross section be made
available.



Consider that Np237 is a product of U237 decay, and U237 is
generated by U236 capture and the (n, 2n) reaction in U238, Quite
generally the full set of contributing nuclides is not treated in core
exposure calculations, usually only those that have significant reac-
tivity effects plus any specific transmutation products of interest.
We don't usually treat 1,000 fission product nuclides in 100,000
locations, but more likely 20 nuclides involving pseudo represen-
tations in perhaps 1,000 locations. Considerable data processing is
required ahead of multi-dimensional analysis to constrain the com-
putational costs to within reason. The capability for such processing
may not be entirely adequate and essential compromises reduce the

reliability of end results.

IIT. COMPUTATION SYSTEM

Components of the computational system are shown in Figure 1.
The system includes a driver program which is resident in computer
memory, a control module, an input data processor, a file editor, com-
putational modules, and special modules that don't completely satisfy
the system requirements for full membership. When the control module
is first accessed by the driver, it reads input data as shown in
Figure 2. Thereafter, the control module instructs the driver to
access one or more modules in order before it re-accesses the control
module for more instructions. Full control always returns to the
control module.

None of the full member computational modules read input data.
They read pre-defined interface data files that were written by other
modules or made available from outside of the system. The input data
processor reads free form card input in a one-to-one correspondence
with the interface file specifications and writes binary files for use
by the other modules. The special processors DVENTR, DCRSPR, DUTLIN,
DMISLY, and DENMAN read fixed format card input data and write certain
of the interface data files for use by the modules;? these may be used

a Any of the interface files can be produced directly with the input
data processor, but in most cases these special modules read data in
more straight forward manner and produce the needed interface files.

=

e,
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Figure 1. Components of the Computation System



initially before any calculation is done and may also used during a
calculation to modify the data or instructions between executions of
computational modules.

The input data stream must contain a block of data for the input
data processor each time it is called. Likewise each time one of the
special processors (2 or 99 in the path instructions) is called, a
block of data must be available for use. Each block of input data
requires a special header card and a terminating END card. A look-
ahead capability is incorporated in the control module procedure that
causes termination if a readable block of input data is not available
for the next requirement. Thus, there must be consistency between the
ordered input data and the module execution path list. If a special
processor is included in the nest of a repeating loop, then as many
input data blocks must be supplied for it as there are entries in the
expanded table. Note that an input data block defines the special
processor to be executed by its header record. Those accessed by path
entry 2 are fundamentally different from those accessed by path entry
99 because the former are high QA modules using confidential address
names.

If the user is to add his own module(s) (with concatenation) to
this system (path entry 99), special care must be exercised to protect
the interface data files and any data files supplied if they are to be
viable after executing the new module. The use of separate data sets
for such special modules with concatenation is essential to insure
high QA of the system. Anyone messing around with the data set con-
taining these codes can expect to become a non-user, perhaps flying at
half mast in the vicinity.

IV. CONTROL MODULE

The control module "CONTROL1" performs certain initialization and
wrap up tasks and carries out the role of directing the resident driver
to execute the code modules along a path predescribed by input data.
Input instructions are shown in Figure 2.



Figure 2. User Input Instructions to
Control Module 'CONTROL1'

Card Columns Reference Typical

Number  (Format) Name Entry Use

1 1 - = Precedes control module
name

1 2-9 - CONTROLL  Control module name

2 (12A6) TITLE The run title card

3 1-6 IP1 090000 Primary memory allocation
for data (040000)¢

3 7-12 1P2 0 Reserved

3 13-18 IP3 0 Reserved

3 19-24 IP4 0 Override data block size

for direct access files
(4-byte words)

3 25-30 IP5 10 Processor time allowed to
be used before wrap-up
procedures are executed by
the control module (min);
must be less than allowed
in the job control
instructions, if > 0

3 31-36 1P6 50 Ditto 1000 Input/Output
requests if > 0

3 37-42 IP7 Additional input is
included to present inter-
face data file
information, if > 0

3 43-48 IP8 A module number. Data files
will be saved after each access
of module numbered\ IPS\ (see
footnote "h"

3 49-54 1P9 Reserved
3 55-57 IP10 0
3 58-60 IP11 0
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Figure 2 (con't)

Card Columns Reference Typical
Number  (Format) Name Entry Use

3 61-63 1P12 1 Initial interface data file
table initialization option
0 - Use SEEK default table
(sets up 15 includin
CONTRL as the first)
>0 - Set up this many from the
1ist of which CONTRL is
the first

3 64-66 IP13 0 Option on reinitialization of
interface data file tables for
any subsequent access of the
input processor after the first

0 - No action (leave as is)
>0 - Retain this many (plus
CONTRL)

3 67-69 IP14 0 Edit level for control module,
primarily for debugging if > 0

3 70-72 IP15°¢ 0 Primary termination options

0 -~ No action

1 - Save data files only upon
successful completion
before termination, per
instructions

2 - Save data files as
possible before ter-
mination only if the
first code module access
completed successfully,
per instructions

4 (2413) IM(TI) String of integers presenting
the code module numbers to define
the calculational path, terminating
with a blank entry, Timited to 900
entries. These numbers and the
corresponding modules are shown in
Fig. 1. Any member special pro-
cessor is accessed by the number 2
or others added in local application
by 99. A loop over a substring
of two or more code modules is
defined by a negative entry which o,
is the number of f



Card
Number

Columns
(Format)

Reference Typical

Name

11

Figure 2 (con't)

Entry

Use

(Note: Input to the control module ends

5+

(9(2x,A6))

H(1)

previous entries included in the
loop and the next entry is the
number of passes through the Tloop;
additional accesses may be specified
in the path after these two entries
which define the Toop. Note that
user input data must normally be
processed requiring that the input
processor or a special processor or
both be accessed. Prior to access-
ing a code module. A loop may
contain as the first module the
input processor or a special pro-
cessor to describe a basic multiple
case run. Care must be taken in the
arrangement of the user input data
to satisfy input processor and spe-
cial processor requirements con-
sistent with these instructions and
under restrictions defined
elsewhere.

here unless IP7 > 0)

This is a string of interface data
file names presented in sets
(sub-strings) of names for five
different purposes. Termination of
each set of names is with a blank 8
column field or an entry 'X' in the
last column of a separating 8
column field, limited to 72 entries
(8 cards). Purposes of each of the
sets is as follows:

d

Set Use

1 Names of files made available
to be used as supplied from a
previous run (normally on
disk), reference data added to
the data file management tables
before any other action is
taken.
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Figure 2 (con't)

Card Columns Reference Typical
Number  (Format) Name Entry

Use

28

49

Names of files to be retrieved
from the stacked files made
available on a user data set,
done before any module access,
extends the data file manage-
ment tables.

Names of existing files (after
any retrieval) for which copies
are to be made, thus creating
new and therefore multiple
versions, with the copies
becoming the latest version
available for use.

Names of files to be stacked on
a user stack data set at wrap-
up time at the end of a run,
generally requires successful
completion and wrap-up by the
control module.

Names of files to be stacked on
a user stack data set after
each access of the module num-
beredj IP8| .

(next (A3) - END Normal data block terminator card
required

(The user input data stream continues with data as required in order of

access of modules requiring input data; generally each block of data
requires a header card and a terminator END card).

aNon-zero default values shown for entry of zero.

bThese files are CONTRL(10), GRUPXS(11), GEODST(12), NDXSRF(13),
INATDN(14), SEARCH(15), RSTRTR(16), RTFLUX(17), ATFLUX(18), RZFLUX(19),
PWDINT(20), CXSPRR(30), ISOTXS(31), ISOTXS(32), and FIXSRC(33), where the
numbers in parenthesis are the logical unit numbers assigned to the files.

CNot implemented in the early version.
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Footnotes (con't)

dNote: For the first two sets of file names, IP12 should usually be 1;
assignment of unit numbers is in increasing order starting with the first
set beginning with unit 11 (unit 11-20, then 30-39, then 70+).

€A user stack data set may be either a disk partitioned data set (PDS) or
a tape. Data definition (DD) cards describing the stack data sets must be
supplied having special ddnames. These special ddnames may be READSTKA,
RITESTKA, READSTKB, and RITESTKB. The data control block (DCB) parameter
of the DD cards should not be included.

The stack data set from which files are to be retrieved must have the
special ddname READSTKA or READSTKB, and must contain all files listed.
Retrieval of only one version of a file will be of the first file appearing
on the data set having that name, and it will become the latest version for
the run (unless a copy is made by additional instructions). If a file name
appears more than once in the list, then more than one version is to be
retrieved and all versions requested must exist on the stack data set. If
the stack data set to be read has the ddname READSTKA, it is assumed that
the first appearance of a particular file on the data set is to be the
latest version for this run, the second appearance of that file the next-
to-latest version, etc. (see footnote "g"), and the file versions will be
set up in that order for the run. If the stack data set to be read has the
ddname READSTKB, then it is assumed that the first appearance of a par-
ticular file on the data set is to be the oldest verison, the second
appearance of that file the next-to-oldest version, and the last appearance
the version (see footnote "h"), and file versions will be set up in that
order for the run.

Provision has been made for retrieving a particular file. If the 2X
field of the list contains an I2 integer N, then the nEh appearance of that
file name (not version number) is retrieved. Care should be exercised in
specifying the order of appearance of files to be retrieved (from READSTKA
or READSTKB) to effect the desired version number association for the run.
For retrieving files from a user stack data set, the DCB parameters for the
I/0 units that will be written must be the same as the DCB parameters of

the I/0 units from which the files were saved on the user stack data set.

FFiles listed here (latest version only) will be written on and then read
from the stack data set having the special ddname RITESTKA if defined in
the job control language (JCL), thus destroying any files that existed on
this file. If this data set is not defined, then the data set with the
ddname READSTKA will be used. Repeating a name causes another version of the
same file to become available, etc.

9gFiles listed here will be written on the stack data set with ddname
RITESTKA if it is defined, or READSTKA if not (see "f" above about
destroying existing files). If a file name appears more than once in the
list, a different version of the file must exist for each appearance of
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that name. The latest version of the file will be written first, the
next-to-latest version written next, etc. For Tater retrieval ot files
from this data set, it must be redefined as READSTKA to preserve the
correct ordering of version numbers.

% Files listed here (latest version only) will be written on the stack data
set having ddname RITESTKB if it is defined, or READSTKB if not. If this
data set is a disk PDS, the disposition parameter of the DD card must not
be DISP=NEW {the data set should have previously been created). If IP8>0,
this data set will be re-written after each access of the module numbered
IP8 destroying the files previously written. If IP8<0, the files will be
stacked one after the other, saving all files. Note that in this case, the
oldest version of the files is written first, the next-oldest version
written second, etc., and the Tatest version written last. This 1s in the
reverse order to the way files are written at wrap-up. For later retrieval
of files from this data set, it must be re-defined as READSTKB to preserve
the correct ordering of version numbers.

V. INTERFACE DATA FILES

A. FILES REQUIRED BY THE MODULES

Figure 3 shows the files required by the modules in the computation
system. These files are listed in Appendix C. The file CONTRL is unique
in that it contains global information about an entire run and one record
of control instructions that is read by each computational module. The
association between the name of this record and the module is shown in the
figure. The special processors DVENTR, DCRSPR, and DUTLIN write a record
on the CONTRL file (see SPECIAL PROCESSORS below).

Figure 3. Interface Data Files Required

Name of Required Written
Record in on on
Module Number File CONTRL Required Option Option Reference
CONTROL PROINS (Any) (Any) 1
DVRINS
INPUT PROCESSOR 1 (Any) (Any) 1,8

FILE EDITOR 3 FPRINT  (Any) 1,8
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Figure 3. (con't)

Name as Required Written
Record in on on
Module Number File CONTRL Required Option Option Reference
CROSS SECTION
PROCESSOR 6 XCPINS CSXPRR  GRUPXS  GRUPXS 2
ISOTXS ISOTXS
VENTURE
NEUTRONICS 7 DTNINS GEODST  RTFLUX  RTFLUXZ 2
NDXSRF  ATFLUX  ATFLUX
ZNATDN  RZFLUX  RZFLUX
GRUPXS  FIXSRC  FIXSRC
RSTRTR  RSTRTR
SEARCH  PWDINT
ZNTEMP PERTUB
FISSOR
ZNPOWD
GEODST
VALE NEUTRONICS 8 Sames as VENTURE except TRIGOM is 10
required instead of GEODST
REACTION RATE 9 RRTINS NDXSRF  GEODST? 2
ZNATDN  TRIGOMD
GRUPXS ZNTEMP
RZFLUX PERTUB
CONTROL ROD
POSITIONING 12 RODINS RODSET INATDNC 6
GEODST YNATDN
NDXSRF
ZNATDN
YNATDNG
EXPOSURE 13 EXPINS EXPOSE  PTATDN  PTATDN 3
NDXSRF ZNTEMP QNATDN
ZNATDN  GEODST?  ZNATDN
GRUPXS  TRIGOMP  ZNPOWD
RZFLUX EXPOHT EXPOHTS
CFHIST CFHISTZ
RTFLUX
PERTURBATION 15 PERINS GEODST PERTUB PERTUB 5
NDXSRF  RTFLUX
ZNATDN  ATFLUX
GRUPXS  ZNTEMP
DLAYXSP
FUEL MANAGEMENT
and ECONOMICS 19 REFINS REFUEL  MASBAL  MASBAL 11
NDXSRF  FNATDN
ZNATDN  QNATDN
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Figure 3 (con't)

Name as Required Written
Record in an an
Module Number File CONTRL Required Option Option Reference
THERMAL
HYDRAULICS 20 PBLINS 12
DVENTR 2 DTNINS GEODSTC 4
NDXSRF¢
INATDN®
SEARCH
DCRSPR 2 XCPINS CXSPRR® 4
DUTLIN 2 (Any) 4
DCMACR 2 4
DMISLY 99 RTFLUX  RTFLUX 4
ATFLUX  ATFLUX
GEODST  GEODST
DENMAN 99 NDXSRF ~ NDXSRF 4
ZNATDN  ZNATDN
QNATDN  SEARCH

aMay be created if it does not exist
PWill be used if it exists

®Always written

dWill be created if it does not exist

B. THE FILE 'CONTRL'

Figure C.1 describes the file 'CONTRL' with global information
records and a record of information for each computational module.
Each true member computational module reads its record of instructions
from this file each time it is accessed and many of them also use the
global data. Revised instructions may be supplied using the special
processor DUTLIN at any predetermined point along the calculational
path (between module access).* Thus in solving the dominant harmonics
problem, for example, it would be normal practice to instruct the

@ This file is created initially by the control module and generally
the individual records for the modules are added by the special input
modules.
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VENTURE neutronics module to solve the regular and adjoint problems for a
reference state, and then provide revised instruction (via DUTLIN) for a
second access of VENTURE to solve the dominant harmonic problem.

Figure C.2 presents a correspondence list of data from the VENTURE
neutronics record DTNINS and the special processor DVENTR input sec-
tions 001 and 002 (see Section VIII below), which writes this record on
CONTRL. Some of the data have not yet been defined leaving it
available for future use.

C. STANDARD FILES

Figure C.3 lists the standard interface data files.8 These are the
files ISOTXS, GRUPXS, GEODST, NDXSRF, ZNATDN, RTFLUX, ATFLUX, RZFLUX,
FIXSRC, SEARCH, DLAYXS, PWDINT, CXSPRR, and FPRINT. The files RTFLUX,
ATFLUX, RZFLUX, FIXSRC, and SEARCH have been altered as indicated by
an asterisk dash (*-) at the end of the card.

D. NEWLY DEFINED FILES

The files that have been defined locally expanding the set are
shown in Figure C.4. These are the files EXPOSE, EXPOHT, CFHIST,
PTATDN, QNATDN, ZNTEMP, ZNPOWD, PERTUB, FISSOR, RODSET, RSTRTR, REFULE,
TRIGOM, MASBAL, and REFUEL. Not listed are the files XNATDN, YNATDN,
and FNATDN which are identical to ZNATDN except for the file names.

E. FILE VERSION NUMBERS

Clarification is offered here about interface data file version
numbers as seen by the file management system. At the start of
execution, the file management records are all initialized at zero
version numbers. If a file is supplied (and the system is informed
about this via the control module instructions), it becomes version 1
regardless of what is written on the file. If two versions are
supplied, they are assigned version numbers 1 and 2 in the increasing
order of the logical unit number. Note that these logical unit num-
bers are arbitrarily assigned in increasing order starting from the



18

largest known number reserved. The actual numbers must be consistent
with what will be assigned. If a file is generated by a special Input
Data Processor before any calculations are made, it normally is
version 1; however, if N files were supplied and this is known to the
Control Module, writing another one creates version N (replacing the
Nth one supplied), except where special provision has been made other-
wise and the option is exercised to generate a new N + 1 version.
Such is not possible with most of the special Input Data Processors,
as they generally destroy the latest version of any file

(if it exists). To supply one and create yet another version with a
special Input Data Processor would require supplying two initially,
and the second could be a dummy, but it must contain the correct file
name. The Control Module must be told there are two, and it checks
for agreement with names in the files as a quality assurance step, and
then the second one would be rewritten by the special Input Data
Processor. (Here the copying capability within the Control Module is
especially useful to create extra copies.) The two files would then
be versions 1 and 2, version 1 being the first one supplied having the
lowest version number. Note that only files which become assigned
logical unit numbers for which special job control instructions are
provided for the computer run can be made available from a previous
calculation (or by special generation), and then these will be
available at the end of the run. Often the original data file
supplied or initially generated will be written over, destroying the
initial contents. Such action by the codes in this system is
necessary to avoid uncontrolled proliferation when global problems are
solved involving the generation of many files, often many versions of
a file having a common name.

Most of the codes in this system read the latest version (version

having the highest version number assigned in the internal file management

tables) of any file. The next-to-latest version may be read on demand
by user option in some cases, especially where two versions are
required for a calculation, but this can be done only if the latest

version N and the next to latest version N-1 exist and are so labeled
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in the file management tables. Special importance may be attached to
a version 1 file as initial state, i. e. the nuclide concentrations,
and this version may be used at a later point in the calculation. In
some instances a copy is made of a file and it is assigned a new iden-
tification name to allow recovery of data at a later point in a
calculation.

Consider a file used to interface data during a calculation. The
first file will be version 1. A second file with the same name may
be version 2 if written on a different unit, but usually it will be
written over the first file leaving only a version 1 file in the set
and in the file management tables.

The default option for writing most files in most of the com-
putation Modules in this code system is to write over the existing latest
version. Special Processors with few exceptions write over the
existing file without increasing the version number. The user is
referred to specific documentation.

When the neutronics code does a criticality search on nuclide
density, it always leaves intact the available latest version N and
writes a new version N+1 of the nuclide concentrations file, ZNATDN.
If only one file existed, there now become two versions N and N+1. If
there were more than one in the system, the version N-1 is deleted and
the new file version N+1 is written Teaving versions N+1 and N, and
any lower version numbers existing. The new version N+1 would be
located where the old N-1 was if it existed, unless a unit with a
lower logical number in the set reserved for interface file is
available (not revised). If a dimension search is done, new versions
of both the geometry file GEODST and the nuclide concentration, cross
section referencing file NDXSRF are always written on new logical
units, extending the contents of the file management tables while pre-
serving the original data.

The following actions are taken by the control rod positioning
RODMOD code. For the reference data, YNATDN generation by request
always produces a version N+l given an existing latest version N, and
deletion deletes version N. File ZNATDN generation always produces a
version N given an existing latest version N. File GEODST generation

always produces a version N+l,
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F. COMMENTS ABOUT THE FILES

The following comments are offered about the data contents of
specific interface data files regarding file processing and data use.

1S0TXS
1)

2)
3)

6)
GRUPXS
1)

2)
3)
4)
5)
GEODST
1)

2)

NSBLOK - the scattering blocking factor must be evenly
divisible into NGROUP.

JBAND - the scattering band width must be greater than 0.
IdJ - the scattering in-group term must fall within the
band. Combinations of JBAND and 1JJ which cause fictituous
transfers for a given group are not allowed.

LTRN - must be greater than O and <MAXORD + 1.

LTOT - must be greater than O and <MAXORD + 1 for the P
calculation. '

Group-to-group fission spectra are not allowed.

NSBLOK - the scattering blocking factor must be evenly divi-
sible into NISO.

JBAND - same as ISOTXS.

IJJ - same as ISOTXS.

Group-to-group fission spectra are not allowed.

The total scattering arrays must be present.

IGOM - the following geometries are not implemented

0 - point.
11 - Re
12 - Re6Z
13 - R6a
16 - 6Ra

Triagonal geometry options assume equilateral triangles.

Hexagonal geometry options assume regular hexagons.

Boundary indicators for repeating conditions.

IMB1 = 3 first boundary of dimension 1 may repeat with
second boundary of dimension 1.



3)

4)

5)

NDXSRE
1)

2)
3)
4)
ZNATDN
1)

2)

SEARCH
1)
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IMB2 = 4 second boundary of dimension 1 may repeat with
second boundary of dimension 2 (XY,XYZ,T,TZ only -
mesh must be consistent for rotation).

IMB2 = 5 second boundary of dimension 1 may repeat with

jtself inverted (XY,XYZ,T,TZ only - mesh must be
consistent for rotation).
Boundary constants
Default constants:
0.4692 for extrapolated and internal.
1.0 + 30 for zero flux.
0.0 for reflected.
If boundary constants are supplied, no check is made to
assure consistency with boundary indicators.
NTRIAG - triagonal geometry options 2, 3, and 4 are not
implemented.
VOLR - the region volumes are not required except for use in
the reaction rate module.

NON, HNNAME, HANAME and NCLN must be the same as NISO,
HISONM, HABSID and KBR, respectively, on GRUPXS.

NZONE - must be the same as NZONE on GEODST.

VOLZ - the zone volumes are not required except for use in
the reaction rate module. However, a case having subzones
must have both the zone volumes and subzone volumes defined.
ATWT - is not used, atomic weights are always obtained from
GRUPXS.

NTZSZ - must be the same as NZONE + NXZ on NDXSRF.
NBLKAD - the density blocking factor must be evenly divi-
sible into NTZSZ.

For concentration searches - nuclide names in search data
not appearing in GRUPXS (NDXSRF) or are not assigned to the
zone(s) specified will be eliminated from the calculation.



22

2) For dimension searches - NCINTI, NCINTJ, and NCINTK must
have the same values as the same parameters on GEODST.

FIXSRC
1) Distributed sources for IDIST.EQ.1 and NDCOMP.GT.1 will

cause termination.

2) Surface sources capability has not been used.

VI. INPUT DATA PROCESSOR

The input data processor in this system was developed at LASLS to
produce interface data files directly from user input. It has been
modified locally for use on an IBM computer and to extend its
capability. Additional work on it is anticipated to produce data
files from user input instructions oriented toward requirements
for typical problems with de-emphasis on the actual interface data
file characteristics. Additional capability continues to be incor-
porated to produce new files needed by new code modules. The input
processor is referred to in some circles as the 'standard user input
processor',

The following general comments are offered on the user input
data:

1. Input for the control module must come first,

2. Requirements of the special processors must be met within
the constraints of their actions and the actions of the
input processor when it is used,

3. Care must be exercised to satisfy the requirements of the
computational code modules, so that desired actions are
taken regarding the reference tables of the interface data
files and assigned logical unit numbers,

4. A header card must precede the block of input data for the

input processor; an identifying note may be put on this card

since the contents are not used for control.

Quite generally it is assumed that special processors use the
file management tables to determine the logical unit numbers asso-
ciated with the file names and generate the files without altering



23

these tables, except to add new files. Thus they play the game
fairly. However, it is probable that some which don't will come into
use, and their use must be carefully restricted. Any specific special
processor can be used for some function, but a code module may carry
out its assigned task after this point only if the actions taken allow
continued communication of consistent data about the interface data
files. Generally it is possible to use a special processor at the
start of a run or at the end of a run successfully. Special pro-
cessors are identified by the header record (see SPECIAL PROCESSORS
below) of a block of data in the user input data file and access of a
special processor is indicated by the number 2 in the calculational
path presented to the control module; successive entries to special
processors may be required in a path description. It may be practical
to use the input processor after initial use of one or more of those
special processors which generate interface data files from user
input.®

The input processor is summoned at each point in the calcula-

tional path where reference is made to module 1. As implemented, the
input processor generates data files as follows with a OV flag in
front of the file name:

1. If the file is in the tables, the unit number associated
with the latest version number is written destroying its old
contents.,

2. If the file name is not in the table, it is added and asso-
ciated with the next higher unit number in the allowed set,
and the new file is written.

3. If a file by this name was already generated in this access
to the input processor, a new one and an associated next
higher version number are added to the table, and a new file
is written,

A 99V flag in front of the file name forces a new file to be

created as a special option implemented locally.

a For example DVENTR (see SPECIAL PROCESSORS below) might be used to create
the files NDXSRF, ZNATDN, and the file GEODST with simple (slab) geometry.
Then the input processor may be used to create a new GEODST with the
desired geometry, i.e. trangular-Z, which in some cases is easier to
generate using the input processor than using DEVNTR.
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The input processor has the capability to update an existing
file, useful capability not extensively tested locally. Care must be
taken to count REAL*8 words as double entries, as when A6 names are
involved, on short word machines. We consider that simple changes are
possible, but complicated changes, as for data records in a loop
structure, require special consideration; there are rather severe
limitations such as the fact that record lengths cannot be changed.
Thus we generally recommend against updating with new data lacking
explicit description of the constraints, or only with careful testing
prior to costly calculations.

A general discussion about the user input data requirements for
the input processor to emphasize user considerations, is presented
below. Example use of the input processor is shown under Super Sample
Problem. A list of the files which can now be generated is given in

Figure 4.
Figure 4. Files Which Can be Generated
By the Input Processor
Capability Edit

File Name Description Tested Capability
ISOTXS Nuclide-ordered cross sections X X
DLAYXS Delayed neutron data X X
BRKOXS Bondarenko data X
GRUPXS Group-ordered cross sections X X
I1S0GXS Gamma reaction, transport data X
GEODST Geometry description X X
TRIGOM Geometry description (mesh edge

triangles) X No
NDXSRF Nuclide referencing X X
ZNATDN Nuclide concentrations X X
SEARCH Criticality search data X X
SNCONS Sn cosines, quadratures X

FIXSRC Fixed source X

bo



25

Figure 4 (con't)

Capability Edit
File Name Description Tested Capability
RTFLUX Regular total point flux X X
ATFLUX Adjoint total point flux X X
R AFLUX Regular angular flux X
AAFLUX Adjoint angular flux _ X
RZFLUX Regular total zone flux X X
RCURNT Regular current X
ACURNT Adjoint current X
PWDINT Point power density X
CONTRL Computation module control records X X
CXSPRR Cross section processing data X X
PERTUB Forward, adjoint integrals X X
F ISSOR Fission source X X
EXPOSE Exposure data X No
ZCONCA Local nuclide concentrations X No
RODSET Control rod positioning data X No
FPRINT File editor instructions X No
INTEMP Zone temperatures X No
ZNPOWD Zone power density X No
EXPOHT Exposure history X No
PTATDN Point nuclide concentrations X No
REFUEL Fuel Management Specifications X No

The primary function of the input processor is to create inter-
face files entirely from card input. The data can be read directly
from cards as free-format data blocked by file record. Interface file
specifications are the input specifications.

The card format specifications define rules for entering data on
cards. The card format is free form in the sense that data items may
be entered freely on a card without regard to card columns. However,
certain rules for ordering data into groups and entering data on cards

are specified.
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The card format has two distinct categories for entries on a
card. These are (a) the file and record control words, and (b) the
datum field for the actual data items to be loaded into a given array.
The rules governing usage of these entries are given below.

A. FILE AND RECORD CONTROL CARDS FOR INPUT PROCESSOR
There are four types of control cards governing the input of data
which are addressed in the following discussion.

1. File Control Cards - nV FILEID
The unsigned integer n immediately followed by the character V

denotes that version n of the file named FILEID is to be overlaid by
the data on the cards that follow the nV card. If n=0 the file

FILEID is to be created entirely from the cards that follow,
destroying an old file if one exists. If n is 99, a new file is
created. Data or comments following nV FILEID on the file control
card are ignored. When the data for two files having the same name
are supplied in a block, each with a OV control field, an existing old
file (the latest version) will always be rewritten with the first set
of data and second set creates the new file with a next higher version
number.

A file control card is the first card read by the processor.
Processing of the named file continues until a new file control card
or a STOP card (see below) is encountered. Any number of files may be
processed in any order.

As currently implemented, when n=0, the latest version of the
file, if known by the file management system to exist, will be
rewritten; otherwise a new file will be created with a version number
one higher than the highest number found, version one if there is no
entry of that name in the tables. When the overlay option (n greater
than 0) is used, the old file is purged and is not available for
further use, and the new file has the version number of the old one,
but it is placed on a new logical unit.
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2. Record Type Control Card - mD
An unsigned integer immediately followed by the alphabetic

character "D" denotes a "Data" card. The first word on a card
following a file control card must be an mD. Thereafter, if a card is
encountered without the first word being an identifier, then the last
read identifier is used. The data on this card may be integer,
floating point, Hollerith, etc., with any mixture being possible, but
the actual requirements set out in the data specificaitons for the
specific file must be satisfied.

The mD are associated with the record types appearing in the
interface file specifications. Each unique data list in the specifi-
cations is assigned a specific record type. The record types are num-
bered consecutively beginning with the first record following the file
jdentification record. Data for the file identification record are
supplied on the file identifier card, identifying the record type of
the data following. If the list for record type m is repeated in the
file, mD must precede each repetition of the list. In overlay appli-
cations the defined ordering of records is followed; records to be
left intact may be skipped as desired. Skipped records are copied
unmodified from the reference file onto the new file. For the overlay
option, any parameter that controls the length or number of records in
the file may not be changed.

3. STOP Card
Input processing is terminated when a card containing STOP as the

first entry is encountered.

4. FLAG Card
This is a new option card that can be used to change the normal

input unit number and/or control the card image printout. Cards of
the form

FLAG IUNIT IPRINT ISTART IEND
can be inserted anywhere in the input stream (preferably before OV
cards). FLAG is a keyword identifying the special instructions to the
processor. IUNIT, IPRINT, ISTART, and' IEND are integers. IUNIT
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identifies a secondary unit from which the input processor will imme-
diately begin processing. Processing on the secondary unit continues
until a STOP card (no additional cards will be processed) or end-of-
file (processing will then revert to the normal input unit) is
encountered. A zero value for IUNIT instructs the processor to con-
tinue on the normal input unit. IPRINT controls card image printing.
If IPRINT is zero, all card images will be printed. If IPRINT is one,
no card images will be printed. If IPRINT is two, only the cards
between and including the nubmers specified by ISTART and IEND will be
printed. For example, the card

FLAG 90 2 1 4000
specifies that card images will be read from logical unit 90 and that
only cards 1 through 4000 will be printed.

B. DATA FIELDS

The data field contains words which may be data along with
control parameters and allowed comments. This section describes the
allowable data forms, the structure of data entries and the various
control options available to simplify data entries.

1. Allowable Data Forms
The allowable data forms are integers, single precision floating
point numbers, and Hollerith words. Any combination of these forms is

allowed within the data field. For files containing double precision
numbers, each number is first constructed in single precision on a
short word machine and then converted to a double word for the file.
When the overlay option is used, a double precision number is con-
verted to single precision before overlay occurs. After the overlay,
reconversion is done to double precision for the file. Card input
specifications determine the allowable combinations of data forms.

d. Numeric Words. Numeric entries are integers if they contain

no decimal point or exponent. Otherwise, numerics are taken to be
real (floating-point) numbers. An exponent is an expression contain-
ing an optionally signed integer preceded optionally by the letter E.
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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, otherwise,
forms En or E+n delimited by blanks or commas are interpreted as
Hollerith words. To allow data written by the computer to be read, a
blank after the E is treated as a plus sign. Also, a D (not the same
as mD) will be treated as if it were an E. Examples of allowed forms

are:
Equivalent
Numeric Value Type
10 10 Integer
-10 -10 Integer
1E1 10. Real
1+1 10. Real
-1.0E+01 -10. Real
1.0E 01 10. Real
1.00D 01 10. Real

b. Hollerith Words. Hollerith data are specified in three dif-

ferent ways:

1. by enclosing the data in asterisks,

2. by using the nH specifications, or

3. by beginning a single word entry, containing no more than six

characters, with a letter.

In all cases, Hollerith data are stored at the rate of six
characters per word. On IBM machines each six-character word is
stored in a double precision word. Input words of less than six
characters are stored left adjusted with blank fill. Imbedded blanks
in words are allowed only on options (1) and (2); in option (3) blanks
delimit words.

For example, the following are all equivalent:

*J238A * *PU239B* *IRON *
*U238A PU239BIRON *
16HU238A PU239BIRON

U238A PU239B IRON

The requirements for a 12-word (72-character) title may easily be
satisfied by putting an asterisk (*) in columns 1 and 72 and limiting
the actual title to columns 2 through 71.
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It is recommended that Hollerith always be delimted using the
asterisk notation. In any event, if the Hollerith includes the
character D in any position of the word or the character E in the last
position of a word, the Hollerith must be delimted for proper
interpretation.

Note: FILEID, STOP, and FLAG must never be delimmited. For
example:

OV ISOTXS is correct
OV *ISOTXS* is incorrect.

2. Card Structure
The card field has no fixed structure except that data items must

be separated by blanks (or a comma, not recommended), and a single
datum 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
supplied on that card. The trailing comments, however, will appear in
the listing, since all card images are printed, but will not be
included in the data file.

Comments enclosed in dollar signs ($)

$COMMENT$

may also be inserted freely between datum entries. Except for listing
the card images, such comments are ignored by the processor. The ini-
tial § terminates an immediately preceding data entry.

Card fields for data entries are limited to 72 columns.

3. Control Options

Control options available in the data field are repeat, skip,
interpolation, and section repeat.

a. Repeat Option. The repeat option is an unsigned integer imme-
diately followed by the letter "R". Use of this option permits
repeating the previously entered data item an integer number of times.
The specification nR means n total entries of the previous entry, for
example

12R =11, and

2.0 3R = 2.0 2.0 2.0
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b. Skip Option. The skip option is an unsigned integer imme-
diately followed by the letter "S". This means that the integer
number of locations will be skipped when determining the index of a
value to be loaded. The skip option is applicable only in overlay

applications. Skipping one Hollerith word must be counted as 2 single
precision positions having format A6. For exampie:

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

c. Interpolation Option. The interpolate (nI) specification pro-
vides for linear interpolation between two REAL constants. The pre-
viously processed word is the initial end-point, n is the number of

equally spaced points to be inserted between the initial and terminal
end-points, and the terminal end-point follows the nlI specification.
Integer interpolation is not available. For example:

1.0 31 5.0 = 1.0 2.0 3.0 4.0 5.0

d. Section Repeat Option. A section is a group of entries
enclosed in parentheses. The entries may consist of numeric or
Hollerith data; repeat, interpolate, and skip specifications; or sec-
tion repeats. The section is always used in conjunction with the

repeat option in the form
(entries) nR.
The entries are expanded to obtain n identical data sets.

The end of an interpolation section entry must lie within the
section. The initial point may immediately precede the section,
although this is seldom useful. The skip option as a section entry
must be used cautiously since items skipped are taken from the array
being overlayed and the overlayed array is the entity repeated in the
section repeat operation. Sections may be continued over more than
one card, and section repeats may be nested within section repeats up
to 10 levels of nesting. An example of nesting is:

(1(5.0 21 20.0) 2R WORD1) 2R
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which is equivalent to

(1 5.0 10.0 15.0 20.0 5.0 10.0 15.0 20.0 WORD1) 2R.

When repeating a Hollerith word, the section repeat must be used.

For example:

(*Pu238B*) 2R.

C. COMMENTS

The following comments should be heeded:

A header card is required.

The standard input processor will only accept cards or card-images
written in the EBCDIC character set. The following characters are
different from the BCD characters:

( is 12-5-8 punch

) is 11-5-8 punch

+ 1is 12-6-8 punch

= is 6-8 punch

Interface file CONTRL. is written initially by the driver. Local
special processors which use data from the input stream add or
replace records in this file (unless in a stand-alone mode). The
standard processor will write a completely new file. All records
on this file are designated 1D. The records may be in any order
except as noted below:

*PROINS* always first

*DVRINS* always present

(others) optional

* * or BLANK always last, more than four

characters required.
The block of data for the input processor is terminated with a
card containing STOP and another card containing END.
As much of the input data block is processed as possible; any
error causes abnormal termination at the end preventing continuing
access of code modules and calculation as implemented.
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VII. FILE EDITOR

The file editor was developed at LASL and modified extensively for
local use. It may be used to print in card-image form the contents of
interface data files, or to generate a file containing stacked inter-
face data files, formatted for direct recovery by the input processor.
The file editor requires instructions from the interface data file
FPRINT when summoned in the calculational path, which must have pre-
viously been generated by the input processor. The contents of FPRINT
describe the action to be taken by the file editor and were shown in
Figure 6. A unit which is to be written for future reading by the
input processor must have compatible job control instructions
including formatted records of 80 byte length. Files which can be
edited were shown in Figure 8.

The maximum record length which can be processed by the file edi-
tor is 30,000 short words (15,000 long words). Also, only 10 dif-
ferent record types are now allowed, limiting use in a few instances.

The instruction file FPRINT is deleted® from the file management
table after use. Therefore a new file must be generated by use of the
input processor and user input data for each access of the file
editor. Of course, once a file is generated, it is available for use
until it has been used and deleted.

When data is written on a file for recovery, writing begins at the
start of the file and destroys the original contents.

An example of use of the file editor is shown in Section X. A
sophisticated control module may use the file editor directly (by
generating the required instructions in the file FPRINT without input
data), but this is not now done by the control module CONTROLI1.

VIII. SPECIAL PROCESSORS

Special processors are allowed in this computational system. All
true system member processors are assigned the path access number 2
and each has a unique eight-character name associated with it (six
characters ending with two blank characters allowing identification

% Now Optional - See FPRINT file specifications.
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at the user level with six characters). Other special processors may
be added which are assigned the path access number 99.

Additional special processors will be added with development
effort and reliability testing to ensure proper performance in this
system. The special processors named above are frozen members of the
system and cannot be overriden by the user supplying his own modules
with the names indicated.

Provision has been made to allow use of other special processors.
Five additional special processor names have been designated and may
be used. They are USERXA, USERXB, USERXC, USERXD, and USERXE. Future
extension of these names is obvious. The special processor must be a
module, previously loaded, assigned one of these names. At run time,
the data set containing that module would be concatenated with the
code system data set by overriding the //STEPLIB card in the catalog
procedure.

For each special processor module referenced by path access number
2 or 99 in the computational path IM(I) Figure 2, the reference
module name followed by any required input data must appear in the
input stream, with an END card termination.

When all of the calculations specified on the computational path
card have been completed, the user may execute any other modules out-
side the system that were previously loaded as desired by including
cards with =NAME punched beginning in column 1, where NAME is the
name of the module to be accessed. Care must be taken to access the
necessary data files proper logical units; this may require that spe-
cial action be taken for the run. Likely these logical units must be
specified as input to the module, and input data requirements must be
satisfied.

One or more special processors can be added to the system for
local use. The module must be put in a data set with the eight-character
name (six characters plus two blanks recommended) to be used for
access (path access number 99).

Special care should be taken if one or more data sets are con-
catenated onto the set containing codes used routinely: do not destroy
the production codes, as by improper disposition. All the data sets
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used should be considered to be permanent (don't DELETE anything, thus
avoiding accidental destruction of production codes). Avoid action
which prevents quality assurance of the production codes. Make load
modules in computer runs separate from runs using the production code.

The fixed format input data read by each of the special processors
is described here. This is essentially the same information as given
in reference 4.

Each block of user input data must start with a header card which
identifies the special processor, and must terminate with an END card.
No distinction is made between a zero and a blank field. Data ele-
ments are usually named herein, followed by fixed field columns of a
keypunched input data card in parentheses. A non-zero default value
is shown in [] after the discussion about the datum, overridden by
non-zero input. Undefined data is reserved for future use. Some of
the data is blocked into individual sections; except where indicated,
data must be supplied for each section, and in the order of increasing
section number.

A reasonable amount of error checking is done to identify evident
user blunders and to effect abortion to avoid wasted calculation by
return of a non-zero stop number. Still, unreasonable data may be
supplied inadvertently, so careful checking of the edits from the
codes and of the results is in order to avoid drawing incorrect
conclusions in analysis.

A summary is presented below of the access names and path iden-
tification for the special processors covered and the names of the
files generated. Files which are generated only on option have been
shown in parentheses. Also shown are the names of records added to the
file CONTRL; these are accessed by the computation modules for their

control.
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Processor Access Path Record Generated
Access Name Module Number in file CONTRL Files Generated
DVENTR 2 DTNINS GEODST, NDXSRF,
ZNATDN, (SEARCH)
DCRSPR 2 XCPINS (CXSPRR)
DUTLIN 2 (optional) -
DCMACR 2 - See discussion
DENMAN 99 - (ZNATDN), (QNATDN),
(NDXSRF) , (SEARCH)
DMISLY 99 - RTFLUX, ATFLUX,
GEODST
A. DVENTR

This code processes data to generate the essential files required by
the VENTURE neutronics code. The files generated are consistent
regarding the zone volumes which are calculated from the geometric
mesh description and the nuclide cross section, concentration, and
referencing tables. Reference data is accessed from the group ordered
microscopic cross section file GRUPXS which must that it be available.

Header card: DVENTR in columns (1-6).

Section 001: General Control
Card 1: 001 in Columns 1-3.
Card 2: Control Data (6E12.0).
RXX1(1-12)
RXX2(13-24) Machine central processor time limit for any

eigenvalue problem (min) if >0.

RXX3(25-36) If > 0, the restart I/0 data file RSTRTR will be
written (rewritten) every RXX3 minutes during the
iterative calculation, and also at termination [0.0].

Unless noted, defaulting has been moved into VENTURE for this section
of data.



RXX4(37-48)

RXX5(49-60

RXX6(61-72)
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Power level (watts thermal). (Normalization of
the flux is to source neutrons produced lacking
energy generation data with the cross sections).
Conversion factor, ratio of thermal energy to
fission + capture energy as calculated from the
data presented with the cross sections [1.0].
Fraction of reactor considered, applied to the
power level RXX4 (accounts for the actual
geometry treating less than the whole core).
RXX6 would be 1.0 in R-Z geometry if Z spanned
the whole core, 0.5 if only half was treated; in
X-Y geometry, this could be the reciprocal of the
Z dimension. Considering unit dimensions in
untreated coordinates, this is the volume
actually treated divided by the actual core
volume. Power generation in untreated regions
requires special consideration.

Note that the flux Tevel will be normalized to
cause a fission + capture energy level of
RXX4*RXX6/RXX5. (If RXX4 is perchance electrical
energy, then RXX5 should contain the plant
efficiency).

Card 3: Control Data, cont. (6E12.0).

RXX7(1-12)
RXX8(13-24)

RXX9(25-36)

RXX10(37-48)

RXX11(49-60)

RXX12(61-72)

Chebyshev parameter up upper bound (overrides
that calculated by the code).

Chebyshev parameter uq lower bound, usually zero,
(overrides that calculated by the code).
Specified overrelaxation coefficient (overrides
automated procedure).

Convergence criterion on integral quantities (K)
on outer iterations [0.000005].

Convergence criterion on local, point quantities
(maximum relative flux change) [0.00005].

Card 4: Control Data cont. (6£E12.0)



RXX13(1-12)

RXX14(13-24)
RXX15(25-36)
RXX16(37-48)
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Input Buckling to override that on the GEODST

interface file.

Search keff to be satisfied. Required if ICX2=4

or 5. May be used to override search keff OD
search interface if ICX2=1.

Card 5: Control Options (2413).

ICX1(1-3)
VENTURE -

Transport theory approximation to be applied [1].
Mesh Centered Finite - Difference.

1 - Diffusion theory fundamental flux problem.
2 - Pp approximation fundamental flux problem.

- 1 - Diffusion theory solution for the dominant

allowed first harmonic (see Section XI)
requiring the fundamental regular and adjoint
flux files RTFLUX and ATFLUX. The first
iterate source distribution will be skewed to
excite all spacial flux harmonics so that the -

dominant one will surface
2 - Same as -1 but the first iterate source will

not be skewed. Usually for this option the

RTFLUX file must either be a uniform flux

distribution (in which case the solution may

or may not be for the dominant harmonic) or

an initial estimate of the dominant harmonic

flux distribution (for example, a cosine from

-1 to +1 along a coordinate while perhaps

uniform in other directions) that will cause

the desired harmonic to surface. This may

especially be useful to accelerate con-

vergence when two of the spacial harmonic

eigenvalues are nearly equal.

- 10 - Special dominant azimuthal harmonic solution

only applicable for RZ geometry. The total
loss term is adjusted to account for the azi-
muthal harmonic (a D/R loss contribution is
added).
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VALE - Mesh Edge Triangular Geometry.
1 - Diffusion theory fundamental flux problem.
-1 - Diffusion theory dominant harmonic flux problem.
-2 - Diffusion theory dominant harmonic but the first
iterate source will not be skewed.
3 - Higher order approximation fundamental flux
problem (see RXXN2 Section 002).
-3 - Higher order approximation dominant harmonic flux
problem.
-4 - Higher order approximation dominant harmonic but
the first iterate source will not be skewed.
ICX2(4-6) Type of problem.
0 - Determine Kgff.
1 - Search (requires search file be supplied, see
ICX3).
2 - Fixed source (requires source file be
supplied).
3 - Adjoint only (see ICX4 option to do the
adjoint problem directly following a regular
problem, which is generally recommended).
4 - B2 search.
5 - 1/v search, prompt mode (requires velocity
data in cross section file).
ICX3(7-9) Search data identifier, see section 028 which is
required if ICX3 > 0, or if ICX2 =1 and ICX3 > 0
ICX4(10-12) Adjoint problem option.
0 - Not to be done.
1 - Adjoint eigenvalue problem.
2 - Adjoint fixed source problem (requires source
file be supplied or generated).
ICX5(13-15) Flux initialization option.
0 - Automated procedure, (recommended unless a
good guess is available).
-1 - Set all values equal.
1 - Make space-energy dependent.
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2 - Use data from the latest version interface
data file supplied.
3 - Use data from next-to-latest interface data
file supplied.
1CX6(16-18)¢ Force data handling mode.
0 - Automated procedure, (recommended to minimize
data input/output).
- Core contained.
- Space problem contained.
- One row contained.
Multiple planes stored.
- Multiple rows stored.

A A BsW N =
1

- Multi-level transfer mode (special coding for
a machine having a large slow extended
memory ).

I1CX7(19-21) If > 0, a previously written restart data file,
RSTRTR (which must be supplied), will be read to
continue a calculation. This option continues
the flux-eigenvalue calculation with no changes
in the problem parameters such as overrelaxation
coefficients, number of ineer iterations, etc.
To restart a problem where changes are desired,
use ICX5 option = 2 or 3 (see above).

ICX8(22-24) Extrapolation options on outer iterations.

0 - Automated procedure which may do either
single error or double error mode
extrapolation.

-1 - Single error mode using successive iterate
flux sets.

1 - Single error mode using alternate iterate
flux sets

2 - Extrapolation not allowed.

a A "-1" option has recently been added to allow the user to cause term-
ination if the amount of memory aliocated is insufficient for effi-
cient execution (cannot store space problem in two-dimensions or

enough planes to avoid excess data transfer in three-dimensions).

Also see ICX1l.
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3 - Set to 0, but when single error mode
extrapolation is done, successive iterate
flux sets are used.

1CX9(25-27) Options for initialization procedure.
-2 - Do not solve a 1-D problem
-1 - Do not use results from a 1-D problem for
inner iterative procedure data.

0 - Automated.

- No Chebyshev of overrelaxation coefficients
on outer iterations.

2 - Fix the number of inner iterations.

3 - Fix the number of inner iterations, no
Chebyshev.

4 - Fix overrelaxation factors and the number of
inner iterations.

- Same as 4, but no Chebyshev.
- Same as 4, but do not use results from a 1-D
problem,

7 - Same as 5, but do not use results from a 1-D
problem.

1CX10(28-30) Recalculate overrelaxation coefficients and

number of inner iterations at outer iteration
number ICX10. (Leave blank and let the code
decide this).

ICX11(31-33) Number of inner iterations, leave blank and let

the

code decide this. (For many fast reactor

problems we find 4 inner iterations are near

optimum without Chebyshev acceleration; however,

for
may

some problems the code automated procedure
be superior provided adequate memory is allo-

cated for the inner iteration process to be done
efficiently). For efficient data transfer for

three-dimensional problems, we recommend that the

container array size (see IPl Figure 2) be large

enough to store as many planes of data as the

number of inner iterations.
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ICX12(34-36) Maximum number of outer iterations. If set = 969,
preliminary data processing from interface files is
done to check data, storage requirements, etc.,
and no calculations are done unless ICX5 > 1 in which
case the residues pass is made to calculate k-effective
[50 in input processor].
ICX13(37-39)% Extrapolation not allowed before ICX13 outer iterations.
If < 0, forced extrapolation is allowed.
ICX14(40-42) Quter iteration Chebyshev acceleration (flux) options.
<0 - Start at iteration number| ICX14
0 - Use automated procedure.

1 - Start after first extrapolation.
2 - Force after initial delay.
3 - Do not allow.

100 + N - Start at iteration N > 3 with forced
extrapolation to obtain the Lj norm eigenvalue.
1CX15(43-45) Options on mesh point sweep.
-1 - Force normal ordering.
0 - Automated procedure.
1 - g1 ordering when data handling procedures allow it.
ICX16(46-48) Plane (or row) number of a 3-D (or 2-D) problem
which is to be run as a 2-D (or 1-D) problem.
ICX17(49-51) Options on k-effective calculation.
0 - Automated procedure.
1 - Calculate k-effective by the source ratio.
I1CX18(52-54) Fission spectrum option.
0 - Apply set values.
1 - Determine zone-dependent data from data for
the individual nuclides, often desirable for
fast reactor problem.

ICX19(55-57) Fission spectrum normalization.
0 - Not to be done.
1 - Normalize individually to unity.

a Generally used for testing only.
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1CX20(58-60)

1CX21(61-63)

1CX22(64-66)
1CX23(67-69)
1CX24(70-72)
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This order (1, 2, or 3) of the coordinate direc-
tion dependent cross section data in the library
is to be used for the first dimension.

Ditto, second dimension.

Ditto, third dimension.

Force data transfer of the region assignments in
processing (only used to check procedures).

6: Edit options and instruction to generate interface data files

(2413).

Note: Indicated action generally to be taken if the value is

7 0, no action if 0.

IXE1(1-3)

IXE2(4-6)

IXE3(7-9)

IXE4(10-12)

IXE5(13-15)

IXE6(16-18)

IXE7(19-21)

IXE8(22-24)

IXE9(25-27)

Print overall neutron balance, highly
recommended.

Print neutron balance by zone (macroscopic
composition).

Print space-energy point flux values
(recommended only when really essential).

Print space point map of power density (not
usually needed, especially when zone peaks are
edited).

Print power density traverse through peak along
each coordinate.

This

requires velocity data with the cross sections,

Print space point map of neutron density.

and is useful only in some situations (d/v is 1l/v
response).
Print neutron density traverse through peak along
each coordinate.

Print space-energy point adjoint flux values
(when calculated). Seldom needed.

Print zone average fiux values by energy group
(already available if the zone neutron balance is
IXE2); if >1, also print zone

average adjoint flux values if the adjoint

obtained by option

problem is solved.



IXE10(28-30)

IXE11(31-33)

IXE12(34-36)
IXE13(37-39)

IXE14(40-42)

IXE15(43-45)

IXE16(46-48)

IXE17(49-51)

IXE18(52-54)

IXE19(55-57)

IXE20(58-60)
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Print information about the iterative progress.
-1 - No

0,1 - One line of iteration edit per outer iteration.
2 - Also inner iteration data.
3 - Also more inner iteration data.

Print principal macroscopic cross sections and

other data, useful for checking data.

1 - Only macroscopic cross sections.

2 - Also boundary conditions and buckling, and
overrelaxation coefficients.

3 - Also extensive information about initializa-
tion and recalculation of overrelaxation
coefficients.

Print scattering macroscopic cross sections.

A plane number for which the zone and group

bucklings are to be calculated.

A second plane number for the buckling calculation.

Write regular total flux interface data file RTFLUX.

1 - Replace old file; if none exists, create one.

2 - Write a new file.

Write adjoint total flux (if calculated) inter-

face data file ATFLUX.

1 - Replace old file; if none exists, create one.

2 - Write a new file.

Write regular zone flux interface data file RZFLUX.

1 - Replace old file; if none exists, create one.

2 - Write a new file.

Write power density interface data file PWDINT.

1 - Replace old file; if none exists, create one.

2 - Write a new file.

Write fission source interface data file FISSOR.

1 - Replace old file; if none exists, create one.

2 - Write a new file.

Print option when input data is processed.

1 - Edit interface data files NDXSRF and ZNATDN.
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2 - Also edit interface data file GEODST.

I1XE21(61-63) Additional print option when data is processed.

-1 - No mesh point zone number edit.
0 - Edit zone number at each mesh interval only
after overlay input Section 006.
1 - Edit zone number at each mesh interval after
input Sections 005 and 006.

IXE22(64-66)%  Perturbation edits. Positive values for this
number indicate that the neutronics regular-flux
or adjoint-flux or both regular followed by
adjoint calculations are to be run prior to the
perturbation calculation to write the interface
data files RTFLUX and ATFLUX which must be
available for perturbation calculations.

Negative values indicate that these two interface
data files already exist and no neutronics calcu-
lation will be done.

1 - Edit basic integrals.

2 - Also edit transport integrals.

3 - Also edit absorption cross-section space
point importance map.

4 - Also edit production and production-absorption
cross-section space point importance maps.

b - Also edit 1/v space point importance map.

I1XE23(67-69) Write perturbation interface data file PERTUB
(IXE22 not zero).
1 - Replace old file; if none exists create one.
2 - Write a new file.

IXE24(70-72) Save results as formatted data (see Section 704,
of the VENTURE report) at the end of a case.
1 - Yes.
2 - Also print this data.

% new option 6 allows file PERTUB to be written with edit suppressed.
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Section 002: Optional General Control

This section of input is optional.

IXCN4(10-12)

IXCN5(13-15)

IXCN6(16-18)

IXCN7(19-21)

IXCN8(22-24)
IXCN9(25-27)
IXCN10(28-30)

IXCN11(31-33)
IXCN12(34-36)
IXCN13(37-39)
IXCN14(40-42)
IXCN15(43-45)
IXCN16(46-48)

Card 1: 002 in columns 1-3.
Card 2: Control options (2413).

IXCN1(1-3) Identifies secondary search data in the SEARCH
interface file to be used if the constraints of
the first set are not satisfied, and a second
search is to be done (see SEARCH file
specifications).

IXCN2(4-6)

IXCN3(7-9) Option for testing to prevent default of files to

memory .
Space-energy rebalance will be done occasionally
if > 0.

The number of blocks (left-right) for space-
energy rebalance if > 0.

The number of blocks (top-bottom) for space-
energy rebalance if > Q.

The number of blocks (fore-aft) for space-energy
rebalance if > 0.

Option to account for the dependence of the cross
sections on the Tocal temperature requires two
GRUPXS cross section interface files, a ZNTEMP
interface file, and reference temperatures (see
RXXN7, RXXN8, and RXXN9 below).

0 - No.

1 - Yes.



Card

IXCN17(49-51)
IXCN18(52-54)
IXCN19(55-57)
IXCN20(58-60)
IXCN21(61-63)
IXCN22(64-66)
IXCN23(67-69)
IXCN24(70-72)
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3: Control options (cont.)(2413).
Calculate and edit perturbation results for a 100
percent change in macroscopic cross sections and

IXEN1(1-3)

IXEN2(4-6)

IXEN3(7-9)

uncertainty (sensitivity) information if IXE22

(Section 001) is not zero.
Option to write point flux values (used for auxi-
liary exposure calculations), if IXE17>0.

>0 -
-1 -

<-4 -

write flux data for this zone.

write data for only the point where the power
density is a maximum for the initial neutronics
problem.

write flux data for points in the zone where
the power density is a maximum for the ini-
tial neutronics problem.

write flux data for the point where the first
group flux is a maximum for the initial
neutronics problem.

write flux data for the points in the zone
where the first group flux is a maximum for
the initial neutronics problem.

write flux data for this mesh point count in
the mesh.

A second zone number for the same purpose, only
>0 allowed.
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IXEN4(10-12) Option to calculate the conversion ratio adjoint
importance fixed source and write a new interface

file FIXSRC from the results of this forward

eigenvalue problem: F(zone, group) = Ic _ I

zc is the fertile macroscopic capture cCross

section, I, is the fuel macroscopic absorption

cross section, and C and A are integrated fertile
capture and fuel absorption (C/A = primitive con-
version ratio). If < 0 write two fixed source files:

Lc | and Iy .

—_— 9

C A
IXEN5(13-15)

IXEN6(16-18)

IXEN7(19-21)

IXEN8(22-24) The maximum zone number for which the zone and
group dependent diffusion coefficients will be
changed by RXXN2 and RXXN3 below, if not zero.

IXEN9(25-27)

IXEN10(28-30) Option to calculate and edit the relative change
in conversion ratio for a 100% change in the
macroscopic fertile capture cross section and
finite absorption.

IXEN11(31-33) Write an adjoint total flux file ATFLUX with the
product of the regular and adjoint fluxes.

1 - Write over old file; if none exists create a
new one.
2 - Write a new file version.

IXEN12(34-36) Write zone power density file ZNPOWD.

1 - Replace old file; if none exists, create one.
2 - Write a new file.

IXEN13(37-39) Write a point fixed source file as DB%¢.

1 - Replace old file; if none exists, create one.
2 - Write a new file.

IXEN14(40-42) Write the adjoint zone average flux file AZFLUX.
1 - Replace old file; if none exists, create one.
2 - Write a new file.
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IXEN15(43-45) Option to calculate a point power density adjoint
importance fixed source and write a new interface
file FIXSRC. This file is by mesh point and

group .
FS(i,k) = [%BSE)]- P )
where
i = mesh point index
k = energy group index
W = power per unit flux
(PD)y = Power density at mesh point N
P = total power
F = fraction of core
V = volume

[1* zero except at point N
1 - N is the meshpoint where the power density is
the peak
-M - N is the meshpoint in zone| M| where the
power density is the peak.
2 - N is the mesh point defined by IXEN16,
IXEN17, and IXEN18 below.

IXEN16(46-48)  Column number for IXEN15 = 2 (point number on a
plane for VALE)

IXEN17(49-51)  Row number for IXEN15 = 2 (set to 1 for VALE)

IXEN18(52-54) Plane number for IXEN15 = 2

IXEN19(55-57)

IXEN20(58-60) If > 0, this is the order number in the nuclide
name set 1 of Section 013 of Xenon, and
equilibrium Xenon will be accounted for in the
flux calculation (see RXXN5 and RXXN12 below and
Section XI).

IXEN21(61-63)

IXEN22(64-66)

IXEN23(67-69)

IXEN24(70-72)
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4: Control options (cont.) (2413).

IXNUL (1-3)

5: Control Data (6E12.0).

RXXN1(1-12)

RXXN2(13-24)

RXXN3(25-36)

RXXN4(37-48)

RXXN5(49-60)

RXXN6(61-72)

Limiting value of the diffusion coefficient®
(100 cm)

Parameter for higher order VALE formulation
|IXC1‘ > 2.

1/6 - Taylor Series.

7/36 - Linear Flux.

1/4 -~ Linear Finite Element

If made negative, the fission and scattering
source will not be calculated using the higher
order approximation.

The zone (see IXEN8) and group dependent dif-
fusion coefficients are multiplied by RXXN3
f1.0].

This number is added to the diffusion coef-
ficients after RXXN3 is applied [0.0].

Xe 1354 J135 yield fraction for equilibrium Xenon
(see IXEN19).

Factor Q in equation (9) Section XI.

6: Control Data (cont.) (6E12.0).

RXXN7(1-12)

RXXN8(13-24)

RXXN9( 25-36)

RXXN10( 37-48)

'RXXN11(49-60)

Reference temperature (degrees C) at the next-to-
latest version GRUPXS cross section file.
Reference temperature (degrees C) at the latest
GRUPXS file.

Correlation parameter for the arctangent depen-
dence of cross sections on zone temperatures
(Yinear correlation if 0.0).

Factor applied to space interpolation slope (see
section XI) for space-energy rebalance. If zero,
no space interpolation will be done.

Factor applied to final rebalance factors for
space-energy rebalance (1.0).

“If a Targer value is calculated, the limiting value is wnsed
(essential to avoid poor convergence characteristics), defaulted in
VENTURE proper.
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RXXN12 Xenon decay constant Ayxe for equilibrium Xenon
(sec'l) (see IXEN19).

Section 003: Geometric Description

Card 1: 003 in Columns 1-3.

Card 2: Data (13I3)

IGOM(1-3) Reference Geometry.
1 - Slab (X) one-dimensional.
2 - Cylinder (R).
3 - Sphere (S).
6 - X-Y, two-dimensional.
7 - R-Z.
8 - 0-R.
9 - T (equilateral triangle).
10 - H (equilateral hexagon).
14 - X-Y-Z, three dimensional.
15 - 0-R-Z.
17 - T-Z.
18 - H-Z.
IMBL(4-6) Boundary condition at start of rows (left).
0 - Zero flux.
1 - Reflected.
2 - Extrapolated.
3 - Repeating with opposite end.
IMBR(7-9)a Boundary condition at end of rows (right).
0 - Zero flux.
1 - Reflected.
2 - Extrapolated.
3 - Automatically if IMBL=3.
4 - Repeating with next adjacent face (rotational
symmetry with boundary JMBB).
5 - Inverted repeating this face (180° rotational

symmetry).

% Note interchange of IMBR and JMBT from old ORNL codes; only those
boundaries required for the geometry need values.
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JMBT(10-12) Boundary condition at start of columns (top).
0, 1, 2, options above.

JMBB(13-15) Boundary condition at end of columns (bottom)
0, 1, 2, options above (set = 4 if IMBR = 4),

KMBF (16-18) Boundary condition face of planes (front)

0, 1, 2, options above.

KMBR(19-21) Boundary condition back of planes (back)
0, 1, 2, options above.

NBS(22-24) Number of buckling specifications: remember that
buckling is normally used only to approximate leakage
in those coordinate directions untreated, and not
for S, R-Z and three-dimensional problems.

0 - None, code uses B% = 0.0.

1 - Single value of Bi applies everywhere.

= NZONE = number of zones, zone dependent.

= N*NZONE, data is given over all zones for the
first energy group, then for the next group,
and so on through N groups. If there are
more than N groups, data for group N is used
for the other groups. If NBS > 0, additional
data will be required.

NBCS(25-27) Number of constants for external boundaries non-
return boundary constants, applied only where the
"extrapolated" boundary condition is specified.

0 - Default value of C = 0.4692 is used;
D 3¢
C=-7% % b
1 - Single value to be used everywhere.
6 - Individual values for each of the faces of a
3-D probiem (left, right, top, bottom, front,
back).
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N*6 - Values for the six faces are given for the
first energy group, then the next, through N
groups; data for group N is used for any
additional groups. If NBCS > 0, additional
data will be required.
NIBCS(28-30) Number of constants for internal extrapolated
boundaries.

0 - None, default value C = 0.4692.

1 - Single value given will be used.

N - Values given in increasing group number
order, last value used for any additional
groups. If NIBCS > 0, additional data will
be required.

NZWBB(31-33) Number of zones which are black absorbers (no
return current from these).

If NZWBB > 0, additional data will be required.

NTRIAG(34-36) Orientation of triangular geometry.

0 - 120° between X and Y axes (required for 120°
rotational symmetry which is about opposite
corner from 0,0).

1 - 60° between X and Y axes (required for 60°
rotational symmetry which is about opposite
corner from 0.0).

NRASS(37-39)
Card(s) 3: NBS values of buckling required (6£12.0).
Card(s) 4: NBCS values of boundary constants required (6E12.0).
Card(s) 5: NIBCS values of internal boundary constants required (6£12.0).
Card(s) 6: NZWBB identifiers of black zones required (2413).

Section 004: Geometric Mesh Description
Card 1: 004 in Columns 1-3.
Card(s) 2: (6(13,£9.0)).
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Specify the number of mesh points and the region width for each
vertical region going from left to right. For a two- or three-
dimensional problem next specify the number of mesh points and the
region width for each horizontal region going from the top to bottom
starting with a new card. For a three-dimensional problem then spe-
cify the number of mesh points and the region width for each region
going from front to back starting with a new card. In referring to
the geometric mesh, rows of mesh points go from top to bottom, columns
of mesh points go from left to right, and planes of mesh points go
from front to back. In R and R-Z geometry, a row is a radial traverse.
In 0-R and ©-R-Z geometries, columns radiate downward from a center at
the top and a row has constant radius. In hexagonal geometry, the X
and Y axes are assumed to be at 60° (upper left-hand corner), and
dimensions are on external boundaries. In triagonal geometry, the X
and Y axes are located at 120° (except 60° when NTRIAG in Section 003
is made 1). Distances are given along these coordinates (not at 90°
for the special orientations). Data must be ended for each traverse
by a blank entry; if the last card of data is filled for any traverse,
another card is required (blank).

Section 005: Zone Placement

Card 1: 005 in Columns 1-3.
Card(s) 2: (2413).

Specify the zone identification numbers (i.e., location of uni-
form composition) of each region of a traverse along the first hori-
zontal row of regions going from left to right, one number for each
interval entry in Section 004. Beginning with a new card, specify the
zone numbers of each region in the second horizontal row of regions.
Continue these specifications going from top to bottom. For a one-
dimensional problem, the zone numbers are specified for only one
traverse. For a three-dimensional problem, give the two-dimensional
grid for the front plane of regions and continue these to map the
material through to the back plane. The cross section set later to be
associated with the zone numbered 1 will be used as a reference, so
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zone 1 might be located within a core rather than in a blanket or
reflector. Also it will prove convenient to number consecutively

zones which will contain the same material (will have the same nuclides
and use the same microscopic cross section tape). Note that each
specification in this block of data is for a traverse along a row and
requires the same number of entries.

Section 006: Mesh Overlay (Optional)

New zones may be superimposed within a mesh already described
with this data.

Card 1: 006 in Columns 1-3.
Card 2: (I4).

Specify a zone number in the first field; data is read to a blank
zone number.

Card(s) 3: (3(614)).

Specify blocks of points by left column number and then right
column number to give 1imits along rows, top and bottom row numbers
for column limits, and front and back plane numbers for depth limits
in that order. If only one row is involved, for example, then that
row number is repeated. Only 4 entries are needed for each specifica-
tion in 2-D geometry. Data is read to blank left column entry. The
entry 000600060005001500020002 places the new material along column 6
from rows 5 through 15 and on only plane 2. Remember that each mesh
point has an associated volume around it - mesh points do not lie on
material interfaces; specifying a single mesh point here, say
000600060005000500020002 does involve the associated volume.

Section 012: Assignment of Nuclide Name Sets to Zones
This data is used to block the nuclide concentrations.
Card 1: 012 in Columns 1-3.
Card 2: Number of subzones in Columns 1-3, NSZ.
Card 3: Referencing data (413,E12.0).
M1(1-3) First zone number of a consecutively numbered set

of zones.
M2(4-6) Last zone number of the set.
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NS(7-9) Nuclide set reference number (out of the integers
from 1 to the number of sets).

NC(10-12) Zone classification number.

VF(13-24) Volume fraction associated with zone con-

centrations in these zones. [1.0]
Cards 3 are read until a blank or zero M1 number
is encountered.

Card(s) 4: Subzone data (413,E12.0,13) required if NSZ > 0.

MM1(1-3) First subzone number of a consecutively numbered
set of subzones.

MM2(4-6) Last subzone number of the set.

NMS(7-9) Nuclide set reference number.

NMC(10-12) Zone number containing these subzones.

VMC(13-24) Fraction of the zone volume applying to each of

these subzones.

NMCOPT(25-27) If = 1, the first subzone is assigned to zone
NMC, the next subzone is assigned to the next
zone, etc., indexing upward through the subzone
set, one subzone assigned to a zone.

Cards 4 are read to a blank (zero MM1).

Section 013: Nuclide Names in Sets

This data is necessary to relate concentration assignments by

nuclide name,

Card 1: 013 in Columns 1-3.

Card 2: NNS maximum number of nuclides in any set in Columns 1-3,

Card 3: NDXS number of nuclides in this set in Columns 1-3.

Card(s) 4: Names of nuclides (alphanumeric characters) in the set
The names must correspond with user identification names (not
absolute labels) in the cross-section library, NDXS six-
character names (12A6) required.
Cards 3 and 4 are repeated for each set specified in
Section 012 through the maximum set number.



57

Section 020: Nuclide Concentration Assignments

In this assignment of nuclide concentrations for some initial
condition, overlay is permitted; that is the last assignment to a zone
overrides any previous ones.

Card 1: (I3, 3X, 2I3, E12.0) Section Card.
Columns (1-3) Must contain the section identification 020.
NDO(7-9) Option that no concentrations are supplied if <0
which assumes that the file ZNATDN exists and is
not to be written, and no more cards are supplied
in this section.

NCN(10-12) Cycle reference (count) for documentation.
TIME(13-24) Reference time (days) for documentation.

Card 2: Zone set (313).
MZ1(1-3) First zone number of a consecutively numbered set.
MZ2(4-6) Last zone number of the set.
MZI(7-9)¢ Reserved

Card(s) 3: Concentration assignments 4(A6,E12.0).
Specify a six character alphanumeric name of a nuclide and
then its concentration, and continue with sets of these to
a blank name.
Cards 2 and 3 are read until a blank card (zero MZ1) is
encountered.

Note: Names must correspond precisely with those given in

Section 013 and with those in the cross-section library.

Card(s) 4: Subzone set (313), required if NSZ > 0.

MSZ1(1-3) First subzone number of a consecutively numbered
set of subzones.

MSZ2(4-6) Last subzone number of the set.

MSZ1(7-9)¢ Option on input.

%For processing with the special processor DENMAN, a -1 here causes
the nuclide densities in these locations to be set to zero before the
additions are made.
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0 - Input concentrations.

+1 - Use the concentrations from the corresponding

zone (the nuclide set for the zone and sub-
zone must be the same for this option).

Subzone concentrations 4(A6,E12.0), required if MSZI = <0.

Cards 4 and 5 are read until a blank card (zero MSZ1) is

encountered.

Section 028: Criticality Search Data for Search Problems (Required if

ICX3 > 0 or if ICX2 = 1 and ICX3 > 0)
1: (13) 028 in Columns (1-3)

Card
Card

Card

Card

2: (13)
NSP(1-3)

3: (6E12.0)
XSH1(1-12)

XSH2(13-24)

XSH3(25-36)

XSH4(37-48)

XSH5(49-60)

XSH6(61-72)

Search set identifier, set equal to ICX3 in DVENTR.
Search specifications.

Desired multiplication factor (1.0).
Multiplication factor slope, 3k/3x where A is the
search problem eigenvalue.

Convergence criterion to be met by k, ep =
(kn-Kn-1)/k, where n refers to the nth outer
jteration [5.0E-5].

Convergence criterion to be met by eigenvalue of
the search problem [1.0E-3].

Modifier applied to nuclide concentration varied

specially (for NSH1 = 7 only see card 4).

4: (2413) Search specifications.

NSH1(1-3)

Type of search.

0 - Not defined.

1 - Buckling.

2 - 1/V.

5 - Dimension.

7 - Nuclide concentration search by proportional
adjustments of selected initial concentration.

9 - Nuclide concentration search by adding

weighted eigenvalue adjustments to selected

initial concentration.
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NSH2(4-6) Subzone option when NSH1 = 7 or 9.
0 - Search data by zone.
1 - Search data by subzone,

NSH3(7-9) Maximum number of neutronic eigenvalue problems
allowed for the search (a zero specifies a direct
search).

NSH4(10-12) Number of first dimension coarse mesh intervals
(data required only for a dimension search,

NSH1 = 5).
NSH5(13-15) Number of second dimension coarse mesh intervals.
NSH6(16-18) Number of third dimension coarse mesh intervals.
NSH7(19-21) Maximum number of isotopes or nuclides defined in
a set for a concentration search (NSH1 = 7 or 9
only).
NSH8(22-24) Number of sets specified for concentration search
(NSH1 = 7 or 9 only).
NSH9(25-27) Search problem eigenvalue range allowed for an
acceptable solution.
-1 -2>0.

0 - No restriction.
1 -0<A< 1.

2 -2 < 1.

NSH10( 28-30) State of the iterative procedure allowed for an
acceptable solution.
0 - No restraint.
1 - Convergence criteria not met.
2 - Convergence criteria not met and problem not

converging.

NSH11(31-33) Conditions allowed in the solution for it to be
acceptable.
0 - Al1 nuclide concentrations > 0 during calculation.
1 - A1l nuclide concentrations > 0 at solution.
2 - Allow nuclide concentrations < 0.
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NSH12(34-36) If > 0, update the macroscopic cross sections
during a direct nuclide search (NSH3 = 0).
Additional input is required if NSH1 = 5 or 7 or 9.
For NSH1 = 5

Card(s) 5: (6E12.0)

SRHDJ(J) NSH4 values to be used as first dimension coarse
mesh modifiers; coarse mesh intervals are
adjusted in proportion to these modifiers.

Card(s) 6: (6E12.0)

SRHDI(T) NSH5 values to be used as second dimension coarse

mesh modifiers.
Card(s) 7: (6E12.0)

SRHDK(K) NSH6 values to be used as third dimension coarse
mesh modifiers.

For NSH1 = 7 There must be NSH8 sets of Card 5 and Card(s) 6.

Card 5: (213)
NSHZ1(1-3) First number of a consecutively numbered set of
zones (or subzones).
NSHZ2(4-6) Second number of a consecutively numbered set of
zones (or subzones).
Card(s) 6: (12(A6))
HNNAMS(N) NSH7 nuclide names whose concentrations are to be
adjusted proportionately in the specified zones
(subzones); blanks are allowed.

Concentrations are adjusted by the equation
Co = ACy where A is a common multiplier.

Card 7: (10(A6))

HNSHN(N) The names of up to 10 nuclides to have con-
centrations adjusted inversely (concentration
changes are of opposite sign to those of the
other nuclides) in all search zones
Cp = C; + Cy*(1-2)*XSHS.

For NSH1 = 9
Card 5: (213)
NSHZ1(1-3) (See above)
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NSHZ2(4-6)
Card(s) 6: [4(A6,E12.0)]
(HNNAMS(N) , NSH7 pairs of nuclide names and relative con-
CHZDN(N)) centration changes to be made in the specified
zones (subzones). Concentrations are adjusted by
the equation Cp = C; + A*aAC.

B. DCRSPR

This code processes data for the cross section processor code.
Since a number of tasks have been programmed in the latter, the nece-
sary instructions and data must be supplied as required by the various
options. A primary role is the conversion from a nuclide ordered
cross section file ISOTXS, as usually available from cross section

preparation codes, to a group ordered GRUPXS file required by many of
the computation modules in this system. Also, extraneous data in an
ISOTXS file may be eliminated, such as the higher moments of scat-
tering and data for nuclides not of interest, important to hold down
the computer memory and possibly the data transfer requirements for a
calculation.

Header card: DCRSPR in columns (1-6)
Card 1: Control Options (2413)
1CD1(1-3)
ICD2(4-6)
1CD3(7-9) Option on input cross-section file processing
0 - No processing required.
1 - Generate a new nuclide-ordered file.
(ISOTXS) from the file or files having format
ICD5 (requires additional input data)
1CD4(10-12) Option to generate a new group-ordered file
(GRUPXS) from a nuclide-ordered file.
0 - No.
1 - Yes.

1CD5(13-15) Format of input cross section for ICD3=1.
0 - Nuclide-ordered file (ISOTXS)



1CD6(16-18)

ICD7(19-21)

1CD8(22-24)

1CD9(25-27)

1CD10(28-30)

1CD11(31-33)
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1 - CITATION cross-section sets.

2 - Merge two nuclide-ordered files (ISOTXS); the
file control parameters NGROUP, MAXORD,
ICHIST, NSCMAX, and NSBLOK must be the same
for both files.

Option on principal cross-section data for ICD4=1.

0 - Retain all data.

1 - Redefine (n,y) cross section to be the cap-
ture cross section = (n,y) + (n,a) + (n,p) +
(n,d) + (n,t) - (n,2n).

Option on scattering data for ICD4=1.

0 - Retain all data.

1 - Retain the total scattering only.

Option on scattering order for ICD4=1.

0 - Retain all data.

N - Retain orders up to (N-1) only.

Option on scattering record blocking factor for

1CD4=1.

0 - NSBLOK=1

N - NSBLOK=N, if (NISO/N)*N=NISO, otherwise
NSBLOK=NISO where NISO is the number of
nuclides.

Option to compute the total scattering matrix

from the components for ICD4=1: TOTAL=ELASTIC +

INELASTIC + N2N (This must be done if the GRUPXS

file is to be used by VENTURE and there is no

total scattering data present).

0 - No.

1 - Yes.

2 - Yes, but multiply N2N by 2.0.

Option to create isotope mixtures after pro-

cessing specified by ICD3 and ICD5, if any. A

new nuclide-ordered file (ISOTXS) will be

written.

0 - No.

1 - Yes (requires additional input data).



Card 2:

1CD12(34-36)
1CD13(37-39)
1CD14(40-42)
1CD15(43-45)
1CD16(46-48)
1CD17(49-51)
1CD18(52-54)
1CD19(55-57)
1CD20(58-60)
1CD21(61-63)
1CD22(64-66)
1CD23(67-69)

1CD24(70-72)

NOP1(1-3)

NOP2(4-6)

NOP3(7-9)
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Option to edit latest nuclide-ordered file

(ISOTXS)
0 - NOO
1 - YeS L]

Option to edit group-ordered file (GRUPXS).
0 - NO.
1 - YES.

If ICD3 < 0 and ICD11 < 0, no additional input is required.
(2413) Control instructions (required if I1CD3=1 or ICD11=1).

Number of CITATION cross-section sets to process

(if NOP1=0 and ICD3=1 and ICD5=1, set one will be

processed). If NOP1>0, card(s) 3 required.

Scattering blocking factor for nuclide-ordered

file created form CITATION cross sections.

0 - NSBLOK=1.

N - NSBLOK=N, if (NGROUP/N)*N=NGROUP, otherwise

NSBLOK=1.

Option to input a neutron energy spectrum for

weighting in mixture calculation.

0 - No.

N - Yes (N should be equal to the number of
energy groups on the cross section file). If
NOP3>0 card(s) 4 required.



NOP4(10-12)

NOP5(13-15)

NOP6(16-18)

NOP7(19-21)

NOP8(22-24)
NOP9(25-27)
NOP10(28-30)

NOP11(31-33)
NOP12(34-36)
NOP13(37-39)
NOP14(40-42)
NOP15(43-45)
NOP16(46-48)
NOP17(49-51)
NOP18(52-54)
NOP19(55-57)
NOP20(58-60)
NOP21(61-63)
NOP22(64-66)
‘NOP23(67-69)
NOP24(70-72)
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Option to create pseudo direction dependent
transport data.

0 - No.

1 - Yes, if NOP4>0, card 5 required.
Option to input override data for isotopes.

0 - No.

N - Yes (N is the number of card(s) 6).
Number of mixtures (required if ICD11=1).
Card(s) 7, 8, and 9 are required if NOP6>0.
Maximum number of isotopes in any mixture
(required if ICD11=1).

Option on use of the override data for isotopes

when NOP5>0 (applicable only when ICD3=1 and

1CD5=0).

0 - Data corresponds with the order of isotopes
in the file.

1 - Data identifies isotopes to be selected by
unique isotope label.

Option on edit during CITATION cross section
processing.
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O—NO.

1 - YeS.
Note: Any subsequent data causes file CXSPRR to be generated.

Card(s) 3: (2413) CITATION set numbers to process (required if NOP1>0).
(ISET(I),I=1,NOP1) Set numbers in ascending order of appearance in
library.

Card(s) 4: (6E12.0) Neutron energy spectrum (required if NOP3>0).
(WGT(I),I=1,NOP3) Spectrum for weighting in mixture calculation.
Card 5: (3E12.0) Multipliers for transport cross section (required if

NOP4>0).
(TRMOD(I),I=1,3) Multiplier for each coordinate direction
STRPD(I)=TRMOD(I)*STRPL(1) for each energy.
Card 6: (3A6,6X,3E12.0,413) Isotope override data, required if NOP5>0
and there must be NOP5 card(s) 6.

HISONM(1-6) Hollerith isotope label (unique).
HABSID(7-12) Hollerith isotope label (absolute).
HMAT(13-18) Hollerith isotope label (reference).

AMASS(25-36) Gram atomic weight.
EFISS(37-48) Total thermal energy yield/fission (watt-
sec/fission).
ECAPT(49-60) Total thermal energy yield/capture (n,y)(watt-
sec/capture).
KBR(61-63) Isotope classification.
IDP1(61-63)
IDP2(67-69)
IDP3(70-72)
When NOP10=0 and ICD3=1, the contents of these cards control the pro-
cessing of the cross sections. The order of these cards must be one-
to-one with the order of the isotopes in the old data file(s). One
card is read for each isotope. If for the label HISONM the word
'DELETE' is specified, the data for this isotope are not written on
the new nuclide-ordered file; otherwise, the data will be included and
non-blank names and non-zero data on the card will replace the old
data. The new file is completed when NOP5 isotopes have been pro-
cessed (copied or deleted); NOPS may be less than the number on the

old file.
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When NOP10=1 and ICD3=1 and ICD5=0, this data may be used to
control the content of the new ISOTXS file. The order of the cards is
not specified since the unique label (HISONM) is used to identify iso-
topes to be copied to the new file. Non-blank or non-zero values for
the rest of the data will be put on the new file. The unique label
may not be changed when using this option. If NOP5=0, data for all
isotopes in the old file will be copied to the new file.

Card(s) 7 and 8 are required for creating mixtures if NOP6>0.
Card 7: (213)

M1(1-3) First mixture number of a consecutive set of

mixtures %

M2(4-6) Last mixture of a consecutive set of mixtures.
Card(s) 8: 4(A6,E12.0)

Specify sets of (1) a character unique isotope label and (2) the
concentration (Atoms/b-cm). A blank label ends this data for these
mixtures. Any isotope appearing in a mixture will be deleted from the
new file.

Sets of card(s) 7 and 8 are read until a value of M1=0 is encountered.
Card(s) 9: (3A6,6X,3E12.0,413)

Reference data for the mixtures, required if NOP6>0 and there
must be NOP6 card(s). Card format is the same as Card 6. Non-blank
data should be supplied for Tlabels and non-zero data for KBR. AMASS,
EFISS, and ECAPT are calculated for the mixture, but are replaced by
non-zero entries.

C. DUTLIN

This special input processor is used to add or replace records on
the interface file CONTRL which is initially created by the control
module. For example, the Reaction Rate module reads the record RRTINS
to obtain the instructions for calculating reaction rates, the expo-
sure module reads the record EXPINS for the instructions for exposure
and shutdown calculations. This processor may be used to add the
RRTINS and EXPINS and other records to the CONTROL file.

@ Normally M1 is a mixture number, running from 1 up, and M2 is left blank.
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Each record of the file CONTRL consists of a REAL*8 six character
jdentifier, 100 REAL*8 words and 100 INTEGER*4 words. The 100 REAL*8
words may contain Hollerith information, but the Hollerith will always
be in the first locations and each Hollerith word will consist of six
characters.

Header card: DUTLIN in columns (1-6).
Card 1: (A6,6X,413).

HXCTL(1-6) Record identifier (see Figure 4., Interface File
CONTRL).

NH(13-15) Number of REAL*8 six-character Hollerith words
to be input in (12A6) format.

NR(16-18) Number of REAL*8 floating point numbers to be
input in (6E12.0) format.

NI6(19-21) Number of integers to be input in (1216) format.

NI3(22-24) Number of integers to be input in (2413) format.

IPR(25-27) Edit data if > 0.

Note: NH + NR 7 100, and NI6 + NI3 F 100.
Card(s) 2: (12A6) Required if NH > O.

(XCD(I), I=1,NH) REAL*8 Hollerith data.
Card(s) 3: (6E12.0) Required if NR > O.

(XCD(NH+1), I=1,NR) REAL*8 floating point data.
Card(s) 4: (1216) Required if NI6 > O.

(IXD(I), I=1,NI6) Integer data.
Card(s) 5: (2413) Required if NI3 > O.

(IXD(NI6+I), I=1,NI3) Integer data.

Note: Unassigned values of XCD or IXD will be zero.
Data for additional records will be processed until HXCTL on card 1
equals 6H or 6HBLANK _ (or end-of-file is read).

D. DCMACR

This code reads macroscopic cross section data in the section 008
format of the CITATION code? and writes a pseudo CITATION format

@ ORNL/TM-2496; note that certain assumptions are made in converting
the data to a pseudo microscopic file which includes values of the
fission cross section, and the full capability implied in the specifi-
cations for file ISOTXS or GRUPXS is of course not possible.



68

microscopic cross section file on logical unit 8, This file may then
be converted to the standard interface file GRUPXS by the cross sec-
tion processor code in this system.

Header card: DCMACR in Columns (1-6).

Card 1: (I3)
MVX(1-3) The number of zones (pseudo nuclides) in the
CITATION format macroscopic data below.
Card 2: (12A6)
TITLE(1-72) Descriptive title.
Card(s) 3: The data for a complete CITATION input section 008
including the 008 card.

E. DENMAN

This code is accessed by a module number 99 in the calculational
path instruction to the control module. On option, the user may:
(1) Change the cross section reference

(a) change zone and/or subzone nuclide set reference

(b) change nuclide set definition
(2) Change (overlay) the nuclide concentrations in file ZNATDN (or

QNATDN)

(3) Produce a deck of nuclide concentrations in the Section 020 for-
mat of the special processor DVENTR

(4) Edit the contents of file ZNATDN (or QNATDN)

(5) Create file SEARCH with multiple sets of search data.

The interface file NDXSRF, which contains referencing
information, is always required.

If no data is specified (the code finds an end-of-file or the
first card after the header card contains a 999 in Columns 1-3) the
default task of option NOPN2=1 below is performed (a deck of nuclide
concentrations in the section 020 format is produced).

Header card: DENMAN in Columns 1-6,

Section 010: Nuclide Set Reference Instructions (optional)

Card 1: 010 in Columns 1-3.
Card 2: Instructions (2413)
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Card 2: Instructions (2413)
JOPN1(1-3) Option to change nuclide set reference
0 - no change
1 - change nuclide set number assigned to zone and/or subzone
(requires additional input in form of Section 012)
2 - change nuclide set definitions (requires additional input
in form of Section 013)
JOPN2(4-6) Reserved
JOPN3(7-9) Reserved
JOPN4(10-12) Reserved
JOPN5(13-15) Reserved
-JOPN6(16-18) Option on the version of the referencing file
NDXSRF to be written.
0 - rewrite old version
1 - write new version
JOPN7-JOPN24 Reserved
Note: When nuclide sets are changed the absolute nuclide name asso-
ciated with each position in the old set and the new set must agree.
Also a change in nuclide sets may require redefining the file SEARCH.

Section 012: Assignment of Nuclide Sets to Zones and/or Subzones
(Conditional - Required 1f JOPN1 = 1)

Card 1: 012 in columns 1-3.

Card 2: NSZ(1-3) Number of subzones (not used but is obtained from
file NDXSRF)

Cards 3: Zone referencing data (413, E12.0)

M1(1-3) First zone number of a consecutively numbered set
of zones

M2(4-6) Last zone number of the set

NS(7-9) Nuclide set reference number (out of the integers

from 1 to the number of sets defined in file
NDXSRF, zero is allowed if the zone contains
subzones)

NC(10-12) Not used

VF(13-24) Not used
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Cards 3 are read until a blank or zero Ml number is encountered
Cards 4: Subzone referencing data (413, E12.0, I3) (required if sub-
zones are present)

MM1(1-3) First subzone number of a consecutively numbered
set of subzones

MM2(4-6) Last subzone number of the set

NMS(7-9) Nuclide set reference number (out of the integers
from 1 to the number of sets defined in file
NDXSRF)

NMC(10-12) Not used

VMC(13-24) Not used

NMCOPT(25-27)  Not used
Cards 4 are read until a blank or zero MMl is encountered.
Section 013: Nuclide set Definition (Conditional - Required if
JOPNI = 2)
Card 1: 013 in Columns 1-3
Card 2: NNS(1-3) Maximum number of nuclides in any set (not used
but is obtained from file NDXSRF)
Card 3: NDXS(1-3) Number of nuclides in this set (enter zero if no
change in this set)

Cards 4: Names of nuclides (alphanumeric characters) in the replace-
ment set which must correspond with user identification
(unique) names (not absolute names) in the cross section
1ibrary, theremust be NDXS six-character names (12A6).
Cards 3 and 4 are repeated for each nuclide set specified in
NDXSRF file.
Section 018: Nuclide Concentration Instructions (Optional)
Card 1: 018 in Columns 1-3
Card 2: Instructions (2413)
NOPN1(1-3) Option to change (overlay) the nuclide con-
centrations in the latest version interface file.

0 - No
1 - Yes (requires additional input in form of Section (020)
NOPN2(4-6) Option to produce a deck of the nuclide con-

centrations in the format of Section 020 of the
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DVENTR special input processor from the latest
version interface file. The deck is written on
unit 7 and may be punched or saved on an external
device according to the job control instructions.

0 - No
1 - Yes
NOPN3(7-9) Option to edit the nuclide concentrations from
the latest version interface file.
0 - No
1 - Yes
NOPN4(10-12) Option on nuclide concentration interface file

name.
-1 - Read QNATDN, write QNATDN
0 - Read ZNATDN, write ZNATDN
1 - Read QNATDN, write ZNATDN
Note: A file is written only when NOPN1l = 1
NOPN5(13-15) Reserved
NOPN6(16-18) Option on version of nuclide concentration file
to be written
0 - rewrite old version
1 - write new version
NOPN7-NOPN24 Reserved

Section 020: Nuclide Concentrations (Conditional - Required if
NOPNI = 1)

The form of the data is as described for Section 020 of the
DVENTR special input processor except the NDO on Card 1 has no affect.

Note that existing concentrations are not altered unless new con-
centrations are assigned. If a zero concentration is desired for a
nuclide in one or more zones where it is non-zero in the file, then
such must be specified. There is provision to set nuc]ide<den;it1es

to zero by option before adding new values. Following the iden-
tification of a series of zones (MZ1, MZ2), MZ1 (Col. 7-9) set to -1
causes all nuclide densities in zones MZ1 through MZ2 to be set to
zero, and for a set of subzones (MSZ1, MSZ2), MSZ1 (Col. 7-9) set to -1
effects the same for this set of subzones. Full overlay capability
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of data by blocks of zones or subzones is implemented allowing redun-
dant specifications; the last assignment in such event overrides any
earlier ones.

Note: If nuclide sets have been changed, reference to nuclides must
be made with the new unique names.

Section 026: Search Data Instructions (Optional)

Card 1: 026 in Columns 1-3

Card 2: Instructions (2413)

LPHN1(1-3) Option to create a SEARCH interface file

0 - No

1 - Yes (requires additional input in form of Section 028)
LOPN2(4-6) Reserved
LOPN3(7-9) Reserved

LOPN4(10-12) Reserved
LOPN5(13-15) Reserved
LOPN(16-18) Option on the version of the SEARCH file
to be written
0 - rewrite old version
1 - write new version
LOPN7-LOPN24 Reserved

Section 028: Criticality Search Data (Conditional - Required if
LOPNI = 1)

The form of the data is as described for Section 028 of the
DVENTR special input processor except that multiple sets of search
data may be input. Data is processed until NSP on Card 2 is less than

or equal to zero.
Section 999: Terminator

A card containing 999 in Columns 1-3 is recommended for termina-
tion of this data.
END Card

The block of data for this processor requires a final card with
END in Columns 1-3.

F. DMISLY

This code is accessed by a module number 99 and performs

miscellaneous tasks described by the input options given below:
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Head Card: DMISLY in Columns (1-6).
Card 1: Control Options (2413). Always required.
I0P1(1-3) 1 - Expand an RTFLUX file by adding a dimension

(controlled by 14P4 below)
and write over the old file. The permitted

expansions are:

X to XY (last dimension),

R to RZ or oR (last or first dimension),
XY to XYZ (1st dimension),

RZ to oRZ (first dimension),

OR to ORZ (last dimension),

T to TZ (last dimension),

H to HZ (last dimension).

2 - Same as I¢Pl=1 but write a new version of the file.
1P02(4-6) Same as IOP1 but for an ATFLUX file.
10P3(7-9) Same as I0P1 but for a GEODST file. (Requires
additional input).
10P4(10-12) 0 - Add a last dimension.
1 - Add a first dimension.
10P5(13-15) The number of fine mesh intervals for the added

dimension. If IOP5 = 1, the only change to the
GEODST file (IOP3>0) will be new buckling or
outer boundary conditions, if specified, (see
cards 3, 4, and 5). If IOP5 = 1 and IOP4 = 0, no
change will be made to the R(A)TFLUX files.
10P6(16-18) 0 - Cosine flux distribution for IOP1 and/or
I10P2>0. The expanded flux distribution will be:
¢ (expanded) = ¢ (input) x Zy» where Z; = Cos (X{),

X1 = i_(-)_;sﬂ x (® x XOP1). (XOP1 input on card 2).

1 - Same as I$P6=0 but with a sine flux distribution.
10P7(19-21) 1 - Fold fluxes from a one-dimensional RTFLUX
file and a one- or two-dimensional RTFLUX
file (two latest versions) to produce a two-
or three-dimensional RTFLUX file and write
over the old one- or two-dimensional file.



10P8(22-24)
10P9(25-27)

10P10(28-30)
10P11(31-33)
10P12(34-36)
10P13(37-39)
10P14(40-42)
10P15(43-46)
10P16(47-49)
10P17(50-51)
10P18(52-54)
10P19(55-57)
10P20(58-60)
10P21(61-63)
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See I0P9 option if both files are
one-dimensional. The possible geometries are:
Y, X (X,Y see IOP9) to XY

Z, R (R,Z see I0P9) to RZ

Z, T to TZ
Z, H to HZ
Z, XY to XYZ
Z, 8R to 6RZ

The fluxes from the one-dimensional file will

be normalized by dividing by ¢y in each group

where N is the point where the first group flux

is the maximum.

2 - Same as I¢P7=1 but write a new version of the
file.

Same as I0P7 but for ATFLUX files.

0 - The next-to-latest version of the file is the
Y or Z file and the latest version is the X
or R file., The latest version will be writ-
ten over for I¢P7=1 or I4P8=1.

1 - The latest version of the file is the Y or Z
file and the next-to-latest version is the X
or R file. The next-to-latest version will
be written over for I¢P7=1 or I4P8=1.



10P22(64-66)
10P23(67-69)
10P24(70-72)
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Print contents of input files (if >0).
Print content of output files (if >0).
0 - Minimum debug edit.
1 - Medium debug edit.
?2 - Maximum debug edit.

Card 2: Control Options (6E12.0). Always required.

X0P1(1-12)

XOP2(13-24)

Card 3: GEODST Data
1G01(1-3)

1602(4-6)

1603(7-9)

1G04(10-12)

See 10P6 card 1.

0.0 - 71 = 1.0

1.0 - Zj ranges from +1.0 to -1.0 (10P6=0, cosine
distribution).

0.5 - Zj ranges from +1.0 to 0.0 (I0P6=0, cosine
distribution).

1.0 - Zj ranges from 0.0 to 0.0 (IOP6=1, sine
distribution).

0.5 - zy ranges from 0.0 to +1.0 (I0P6=1, sine
distribution).

Width of added dimension for GEODST expansion (cm

or radians).

(2413). Required only if IOP3>0.

First boundary condition of added dimension

(IMB1, JMB1l, or KMB1).

Last boundary condition of added dimension

(IMB2, JMB2, or KMB2).

The number of buckling specifications (NBS) (if >0

requires additional input).

The number of constants for external boundaries

(NBCS) (if >0 requires additional input).

2 - The first and last surface constants for the

added dimension will be given. NBCS on the
GEODST file must be 6 for this option.

] 2 See NBCS on GEODST file.
Card 4: Buckling Data (6E12.0). Required only if I1G03>0.

IG03 numbers required.
Card 5: Boundary Constants (6E12.0). Required only if 1G04>0.

1G04 numbers required.
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IX. JOB CONTROL INSTRUCTIONS
A. THE CATALOG PROCEDURE

To run a job on the local IBM computers the computer operating
system must have available the job control instructions for that job.
Most of the job control instructions for executing the code modules in
this computational system are cataloged and stored in a library which
is accessed at run time. This catalog is shown in Figure 5.

The information in the cataloged job control instructions is
parameterized and actual values of these parameters must be supplied
by the user. These parameters have values which are problem-dependent
and include core region size, CPU time, and space, buffer size, and
blocking factors for each auxiliary storage I/0 data file.

Figure 6 shows a typical set of job control instructions which
the user supplies to supplement or override the instructions in the
catalog. Only a brief description of these instructions will be given
here. For information about the use of the local computers, refer to
the local report "Programmers Notebook" issued by the Computer
Sciences Division of the Nuclear Division of Union Carbide.

B. USER SUPPLIED JOB CONTROL INSTRUCTIONS

The parameters NB1, NB2, Bl, B2, NX, NS, and N1 through N16 shown
in Figure 10 are described under Problem Dependent Data File

Parameters below. The core storage region size (in k=1024 bytes),
specified on the "// GOSIZE =" card must be approximately 300 plus the
primary data allocation size (IP1, Figure 2.) divided by 250. Any
cards present between the "// GOSIZE=" card and the “//GO.SYSIN DD *"
card override the corresponding cards in the catalog, and must be given
in the same order as those in the catalog - unit numbers increasing.
Note that when overriding cards in the catalog, a "GO." should be
punched following the // in column 1-2: i.e. "//GO.".

The catalog identifies three individual data files for printed
output. The file PRINT receives output from the driver and consists
of all user input card images, the file FTO06F001 receives output from
the calculational or special code modules, and the file FT99F001
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receives output from the control module CONTROL1 (a history of the
run) and selected output from the calculation modules. If none of
these files are overriden, the output is printed locally, with PRINT first,
followed by FTO6F001, and FT99F001 last. A card "//GO.PRINT DD DUMMY"
causes the file PRINT to be null and no DRIVER output will be printed.
The card "//GO,FT99F001 DD SYSOUT=(J,RMO1)}" causes the output from the
control module to be printed at a remote printer identified as RMO1,

A card such as "//GO.FT32F001" makes a special assignment
overriding the catalog specification. It identifies logical unit 32
as a standard labeled tape. The parameter NNNNNN should be replaced by
the actual tape number. DDD should be replaced by NEW if the tape is
to be written, or OLD if the tape is to be protected from being
written, and SOME.NAME should be replaced by an identifying name.
Labeled tapes are recommended in general. If an overriding data set
identifies a disk other than a scratch disk (SYSDA), the DSN parameter
must also be included.

A1l cards between "//GO.SYSIN DD *" card and the "/*" card are data
cards for the run. The first four are the control module instructions
described in Figure 2. The fourth card describes the calculational
path as follows: (1) The Input Processor module is accessed, for
example, to read cards and write the nuclide ordered cross section
file ISOTXS on the tape unit 32, (2) The special input processor
DCRSPR is accessed to read input data and write the necessary interface
files for the Cross Section Processor Module, (3) Then the module for
processing cross sections is accessed, to convert the nuclide ordered
file ISOTXS to the group ordered file GRUPXS, (4) The special input
processor DVENTR is then accessed to read input data and write the
necessary interface files for the VENTURE Neutronics module, (5) The
VENTURE Neutronics module is then accessed, (6) The special processor
DUTLIN is accessed to read data and write the instructions for the
Reaction Rate module, and (7) The Reaction Rate module is accessed.

Calculations may be done without using the input processor as
shown, but data must be made available as required.
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THE CATALOG PROCEDURE.

//BOLDVENT PROC GOSIZE=540K,GOTIME=,MODULE=SCALE,
// WB1=1,NB2=1,B1=3520,B2=32000, NX=2, NS=50,N1=100,

// N2=1,N3=1,N4=1,N5=1,N6=1,N7=1,N8=1,N9=1,N10=1,N11=1,N12=1,N13=1,

// Ni4=1,N15=1,N16=1

//50 EXEC
4
//STEPLIB DD
//
//PRINT DD
//FT01F001 DD
//

//FT02F001
4
//FT03F00 1

/7
//FTOLF001

//
//FTO5F001
44
//FTO6F001
//FTO07F001
//FT08F001
4
//FET0SF001
44
//FT10F001
4
//FT11F001
//
//FT12F001
//
//FT13F001
7/
//FT14F001
7/
//FT15F001
//
//FT16F001
//
//FT1TF001
//
//FT18F001
//
//FT19F001
/7
//FT20F001

//
//FT21F00 1
//

DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD

DD

DD

‘DD

DD

DD

DD

PGM=EMODULE,

REGION=§GOSIZE, TINE=E6GOTIME
UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
DSN=BOLD.VENTURE

SYSOUT=A,DCB= (RECFM=VBA, LRECL=137,BLKSIZE=1100)
UNIT=SYSDA,SPACE= (6B1, {€NS, 1)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=6NB1,BLKSIZE=6B1)
UNIT=SYSDA,SPACE= (§B1, (§NS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=5B1)
UNIT=SYSDA, SPACE= (80, (10)),

DCB= (RECFM=F,BLKSIZE=80)
UNIT=SYSDA,SPACE= (3200, (6N1,6NX)),

DCB= (RECFM=FBS, LRECL=80,BLKSIZE=3200)
UNIT=SYSDA,SPACE= ({3120, {200,100)),

DCB= (RECFM=FB,BUFNJ=1,LRECL=80,BLKSIZE=3120)

SYSOUT=A,DCB= (RECFM=VBA,LRECL=137,BLKSIZE=1100)
SYSOUT=B,DCB= (RECFM=F ,BLKSIZE=80)
UNIT=SYSDA,SPACE= (6B1, (6N1,2)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=&NB1,BLKSIZE=6351)
UNIT=SYSDA,SPACE={6B1, (§NS,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=6B1)
UNIT=SYSDA, SPACE= (6B1, (§NS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=§B1)
UNIT=SYSDA,SPACE= (6B1, (EN1,8&NX)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE= (§B1, (EN1,ENX)),

DCB= (RECFM=VBST,LREZL=X, BUFNO=§NB1, BLKSTZE=6B1)
UNIT=SYSDA, SPACE=({£B1, (¢§N1,2)),

DCB= (RECFM=VBST,LREZL=X, BUFNO=6NB1, BLKSIZE=5B1)
UNIT=SYSDA, SPACE=(6B1, (ENS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=6B1)
UNIT=SYSDA,SPACE=(6B1, {ENS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=5B1)
UNIT=SYSDA,SPACE=(§B1, (6N1,6NX)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1,BLKSIZE=6E1)
UNIT=SYSDA,SPACE= (§B1, (§N16)),

DCB= (RECFM=VBST,LRECL=X,BUFNO=6NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(&B1, (E§N16)),

DCB= (RECFM=VBST,LREZL=¥,BUFNO=ENB1, BLKSIZE=5B1)
UNIT=SYSDA, SPACE=(6B1, (6NS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=ENB1,BLKSIZE=651)
UNIT=SYSDA, SPACE= (§B1, (§N13)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=&§NB1,BLKSIZE=6381)
UNIT=SYSDA,SPACE=(§B1, (EN1,2)),

DCB= (RECFM=VBST,LRECL=X,BUFNO=§NB1, BLKSIZE=EB1)

(CONT)



//FT22F001
//
//FT23F001
//
//FT24F001
//
//FT25F00 1
4
//FT26F001
4
//FT27F001
4
//FT28F00 1
//
//FT29F001
//
//FT30F001
//
//FT31F001
4
//FT32F001

//
//FT33F001

//
//FT34F00 1

4
//FT35F00 1
//
//FT36F001
//
//FT37F001

//
//FT38F001

//
//FT39F001

//
//FT40F00 1
4
//FT41F001
//
//FT42F001
//
//FT43F001
4
//FTUUF001
//
//FT45F00 1
//
//FTU6F001
//
//FT4TFO00 1
//
//FTU48F00 1
//

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

bD

DD
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UNIT=SYSDA, SPACE=(§B1, (8¥S,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1,BLESIZE=6B1)
UNIT=SYSDA, SPACE= (6B1, (§N3)),

DCB= (RECFM=FT, BUFNDO=§NB1)
UNIT=SYSDA,SPACE= (§B1, (§N2)),

DCB= (RECFM=FT,BUFNO=ENB2)

UNIT=SYSDA, S5PACE={&B1, (§N12)),

DCB= (RECFM=FT, BUFNO=ENB1)

UNIT=SYSDA, SPACE=(6B1, (§EN12)),

DCB= (RECFM=FT, BUFNO=ENB1)
UNIT=SYSDA,SPACE= (6B1, (EN2)),

DCB= (RECFM=FT,BUFNO=ENB2)

UNIT=SYSDA, SPACE=(§B1, {6N2)),

DCB= (RECFM=FT, BUFNO=6&NB2)
UNIT=SYSDA,SPACE=(8B1, (EN14)),

DCB= (RECFM=FT, BUFNJ=§NB2)
UNIT=SYSDA,SPACE= (6B1, (§N1,2)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=6B1)
UNIT=SYSDA, SPACE= (6B1, (6N1,8NX)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=ENB1,BLKSIZE=6£B1)
UNIT=SYSDA,SPACE=(&B1, (§N1,2)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=E£B1)
UNIT=SYSDA,SPACE=(&§B1, (6NU4)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=EB1)
UNIT=SYSDA, SPACE=(&B1, (6N1,6NX)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=EB1)
UNIT=SYSDA,SPACE=(§B1, (§N1,2)),

DCB= (RECFM=VBST,LREZL=X, BUFNO=§NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(&B1, (6N6,2)),

DCB= (RECFM=VBST,LRECL=X,BUFNO=6NB1, BLKSIZE=EB1)
UNIT=SYSDA, SPACE={6B1, (6N 15,2)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=§NB1, BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(&B1, (EN15,2)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=ENB1, BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(5B1, (6N15,2)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=ENB1, BLKSIZE=6B1)
UNIT=SYSDA,SPACE=(6B2, (6N5)),

DCB= (RECFM=FT,BUFNO=ENB2)
UNIT=SYSDA,SPACE=(6B1, [EN4)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=EB1)
UNIT=SYSDA,SPACE= (§B2, (ENT)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB2, BLXSI ZE=§B2)
UNIT=SYSDA,SPACE=(5B2, (EN8)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=&6NB2, BLKSI ZE=6B2)
UNIT=SYSDA,SPACE={6B1, (ENS,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1, BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(§B1, (§N9)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=6NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(&B81, (§N10)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=§NB1,BLKSIZE=5B1)
UNIT=SYSDA,SPACE= (6B1, (ENS,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=EB1)
ONIT=SYSDA, SPACE= (EB1, (§N1,2)),

DCB= (RECFM=VBST,LREZL=X, BUFNO=6NB1,BLESIZE=§B1)

(CONT)



//FTU9F00 1
//
//FTS0F001
//
//FTS1F00 1
//
//FT52F00 1
//
//FT53F001
//
//FT54F00 1
//
//FT55F00 1
//
//FT56F00 1
//
//FT96 F00 1
//
//FT97F00 1
/7
//FT98F00 1
//
//FT99F00 1
//BOLDVENT

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD

DD
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UNIT=SYSDA,SPACE=(&B1, (§N11)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=8NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE= (EB1, (§N1,2)),

DCB= (RECFM=VRST,LRE-L=X, BUFNO=6NB1, BLKSIZE=6B1)
UNIT=SYSDA,SPACE=(6B1, (§NS,1)),

DCB= (RECFM=VBST,LRE-L=X, BUFNO=5NB1, BLKSIZE=£B1)
UNIT=SYSDA,SPACE= (6B1, (§NS, 1)),

DCB= (RECFM=V8ST,LRECL=X,BUFNO=6NB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE=(§B1, (ENS, 1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=6B1)
UNIT=SYSDA, SPACE=(§B1, (EN1,2)),

DCB= (RECFM=YBST,LRE-L=X, BUFNO=ENB1,BLKSIZE=£B1)
UNIT=SYSDA,SPACE= (§B1, (§NS, 1)),

DCB= (RECFM=VBST, LRECL=X, BUFNO=6NB1,BLKSIZE=6B1)
UNIT=SYSDA,SPACE=(6B1, (ENS,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=6B81)
UNIT=SYSDA, SPACE=(§B1, (ENS, 1)),

DCB= (RECFM=VBST,LRE-L=X, BUFNO=ENB1,BLKSIZE=6B1)
UNIT=SYSDA,SPACE= (6B1, (6NS, 1)),
DCB=(RECFM=VBST,LRECL=X, BUFNO=6NB1,BLKSIZE=EE1)
UNIT=SYSDA,SPACE=(£B1, (§NS,1)),

DCB= (RECFM=VBST,LRECL=X, BUFNO=6NB1, BLKSIZE=EB1)
SYSOUT=A,DCB= (RECFM=VBA, LRECL=137,BLKSIZE=1100)

PEND



PIGURE 6. USER SUPPLIED JOB CONTROL INSTRUCTIONS.

//0IDXXXXX JOB (CHRGE), 'ADRES,NAME COL 25-%4¢,MSGLEVEL=(1, 1)
//7%CLASS CPU91=108,10=50, REGION=600K,LINES=19,CARDS=0

//STEP EXEC BOLDVENT,

// NB1=1,NB2=1,B1=3520, B2=3520, NX=2,N5=50,N1=100,

// §2=1,N3=1,84=1,N5=1, N6=1,N7=1,N8=1,N9=1,K10=1,N11=1,N12=1,N13=1,
/7 §¥14=1,815=1,81€=1,

// GOSIZE=600K

//GO.FT32F001 DD UNIT=TAPE8,VOLUME=SER=NNNNXNN,LABEL=(1,SL, ,1IN),

// DCB= (RECFN=VBS,LRECL=X,BLKSIZE=3520,DEN=2) ,DISP=DDD,DSN=SCME.NANME
//7GO0.SYSIN DD *

=CONTROL1
AEE KRR SRR KEREAXXTITLE CARD FOR THE RUN®HEEEAKt& Atk ki $ 1AK%
90000 10 50 1 1
1 2 6 2 713 713 2 9 0
RTIFLUX
EXND

INPUT PROCESSOR

COMMENT *#****DATA FOR THE INPUT PROCESSOR GOES HERE
EWD

DCRSPR

COMMENT #****DATA FOR THE SPECIAL INPUT PROCESSOR DCRSPR GOES HERE
END

DVENTR

COMMENT #***%*DATA FOR THE SPECIAL INPUT PROCESSOR DVENTR GOES HERE
END

DUTLIN

COMNENT ***%*DATA FOR THE SPECIAL INPUT PROCESSOR DUTLIN GOES HERE
END

/%

/77

18
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C. PROBLEM DEPENDENT DATA FILE PARAMETERS

Often the data file requirements are governed by those of the
neutronics codes, so these parameters have been tailored to satisfy
the basic needs of the VENTURE and VALE neutronics code modules.
However, there are situations where the requirements are governed by
other modules in the system. The user should refer to specific docu-
mentation about these requirements. Information about specifying
these parameters is given here and Figure 7. presents reference
information. (See also APPENDIX A,)

When a file has special requirements, such as for an unusually
large amount of disk space, it may be most practical to include
override instructions for this unit rather than use the parameters.

Bl and B2 are the sizes in bytes (4 bytes per short word) of core
memory blocks into which data are read, limited to 32000. The larger
this block size the fewer are the I/0 requests required to read a par-
ticular data set., B2 defines the block size of the data sets which
are read most often during the iterative part of the calculation. NB1
and NB2 (permissible values of 1 or 2) specify the number of buffers
(number of blocks of size Bl or B2) of core memory into which data
will be stored.

We recommend specifying NB1 = 1, NB2 = 1, Bl = 3520, and B2 = 32000,
NX = 2, NS = 50, and N1 = 100. These values will be adequate for most
practical problems. We find advantage in using only one buffer as this
minimizes core memory requirements. For small problems, it may be
desirable to set B2 to something smaller than 32000 to minimize core
memory. It is recommended that Bl and B2 not be set smaller than
3520, Values for parameters N2 through N16 are calculated as follows
where reference is to the multi-dimensional problem to be solved by
the neutronics code:¢

@ Space requirements are shown for "track overflow"; they increase
by a factor equal to the reciprocal of the fraction utilization
without this.
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Figure 7. Determining the Values of L, N, and B

For L N B Remarks
N2 8CR PG Bl Normally
8C RPG For the "row-stored" mode.

- Set N3=1 except for the "row-
stored" mode.

N3 36C+4 RPG Bl Non-hexagonal geometry.
44C+12 Hexagonal geometry.

-—- Set N4=1 except for fixed
saurce problems.

N4 8CR PG Bl Fixed source by point and group.
4z G Fixed source by zone gnd group.

--- Set N5=1 for the "row-stored"

mode only.
N5 4(8CR+C+R) PG B2 Non-hexagonal geometry.
4(9CR+2C+2R) Hexagonal geometry.
N6 Set N6=10
N7 8CR p B2
N8 8CR p B2
N9 8CR P Bl
N1O 8CR P Normally.

PG Bl If initial flux guess is to be
read from RTFLUX interface and
to be expanded.

N1l 8C RP 81
N12 Set Nl2=1.
o Set N13=1 unless the power density
interface PWDINT will be written.
N13 8CR P Bl For writing the interface PWDINT.
--- Set N14=1 unless the P, calcula-
tion is to be done.
N14 8CR PG Bl For the P;
N15 Set N15=10,

——- Normally N16=1.

N16 8CR PG Bl If the standard flux interfaces
RTFLUX and/or ATFLUX are to be
written on scratch disc.
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Let C = number of columns in the mesh
R = number of rows in the mesh
P = number of planes in the mesh
G = number of energy groups
Z = number of zones

and NN = [(110+1.1L)N]/B + 1
where NN is the value assigned to N2 through N16, and L, N, and B are
calculated from the above parameters as shown in Fig. 11 or have set values.
For a non-hexagonal problem running in the "plane stored" mode,
with 48 columns, 22 rows, 16 planes, and 6 groups, N2=257, N3=1, N4=1,
N5=113, N6=10, N7=5, N8=5, N9=43, N10=43, N11=54, N12=1, N13=1, N14=1,
N15=10, and N16=1. Larger Values for these paremeters waste computer
resources and likely increase cost.

As a user aid major space requirements for data files are edited
by the more sophisticated codes such as VENTURE in this system (see
APPENDIX A.).

X. SUPER SAMPLE PROBLEM

The source of this problem is the Large Core Code Evaluation
Working Group (LCCEWG) Third Benchmark Problem. It has been changed
somewhat from the original specifications for use as a sample problem.
The hexagonal three-dimensional geometry and zone placement are shown
in Figures 8 and 9, and the depletion transmutation scheme is shown
in Figure 10. A description of the mudule accesses is given in Figure
11. The job control instruction and input are shown in Figure 12, and
selected output is shown in Figure 13. The complete output for this
problem is included in the source package for the BOLD VENTURE com-
putation system available from the National Energy Software Center
(ANL).

The calculational path was chosen to demonstrate the flexibility
of calculations that may be done with the BOLD VENTURE system.

The control module is initially accessed by the resident driver
in order to read input data and create the file CONTRL and write the
records PROINS and DVRINS on this file. After this initial access the
control module instructs the driver to access the modules in order.
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Figure 11. Module Accesses and Results.

Module
Access Results

1 Reads interface files GRUPXS, RODSET, EXPOSE, and REFUEL

2 Reads neutronics instruction and data for files GEODST,
NDXSRF, and ZNATDN.

2 Reads control rod positioning and exposure instructions,
and fuel management instructions.

12 Inserts control rod material in primary control rod
zones 24 through 39.

7 Regular flux-eigenvalue neutronics.

19 Fuel management initilization.

13 Exposure (255.5 days).

2 Reads control rod positioning instructions.

12 Replaces rod material with rod-follower material in
kcontro] rod zones 24 through 35.

7 Regular flux-eigenvalue neutronics.

13 Exposure (255.5 days).

2 Reads control rod positioning insturctions, neutronics
instructions, and perturbation instructions.

12 Removes control rod material from control rod zones 36
through 39 and replaces it with rod-follower material,
This is the all-rods-out configuration.

7 Regular and adjoint flux-eigenvalue calculation.

9 Reaction rate calculation,

15 Perturbation calculation,

2

Reads neutronics instructions.
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Figure 11. (con't)

ngglg Results
7 Dominant harmonic adjoint fixed source (peak power
density) calculation.
2 Reads control rod positioning and neutronics
instructions.

12 Inserts control rod material in all primary control rod
zones 24 through 39 and special shutdown rod material in
secondary control rod zones 40 through 51. This is the
all-rods-in configuration.

7 Regular flux-eigenvalue calculation.
2 Reads control rod positioning instructions and fuel
management instructions.

12 Restores all control rod zones 24 through 51 to their
original configuration (after the first access to module
12).

19 Refuels the core.

7 Regular flux-eigenvalue calculation.
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//USERID
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12. INPUT FOR SUPER SAMPLE PROBLEM.

JOB (CHARG) ,'USER ADDRESS

//*CLASS CPU91=29M,I0=015,REGION=1500K,LINES=12,CARDS=0
//STEP EXEC BOLDVENT,
/7 NB1=1,%B2=1,B1=3520,82=32000, §X=50,%S=136,11=136,
7/ N2=135,N3=10,N4=136,85=60,86=10, N7=4, N8=4 ,N0=34, N10=34,811=41, N12=1,
/7 N13=136,814=20,815=10,N16=136,
/7 GOSIZE=1500%
//GO.SYSIN DD *

', MSGLEVEL= (1,1)

=CONTROL1
SUPER SAMPLE PROBLEM.
220000 1
1 2 212 719 13 212 7 13 212 7 915 2 7 212 7 2 12
7 0
END
INPUT DATA PROCESSOR.
0V GRUPXS SORNL M ADE 3
1D 4 49 3 343 0 3R
1 2R 0 2R
2D /

*LCCEWG METHODS BENCHMARK PROBLEM 3 LIBRARY - R PROTSIXK (GE-A*
A0816 A1123 A2600 A2555 A2600 A2800 A4200 A9235 =+
A9439 A9440 A9441 A9442 A9999 B0816 B1123 B2400 =*
B2800 B4200 B9235 B9236 BI238 BIU3I BOU4D BIUYT *
I0510II0511I10600II11230124000I25550126000128000%
Q2400 Q2555 02600 02800 Q4200 U23X PU24X AM24YX *

*RSD)

*A9236 19238
*B2555 B2600
*B9442 B9999
*14200001123
*CUPISS*

19

7.68547E~-01 2.244848-01 6.,93373E-03 3.54065E-05 1.79858E 09 6.27404E 08
1.84270% 08 4.27109E 07 2,00000E 07 8.20850E 05 6.73794E 04 2.03468E 03
1.06770E 01

4D
*016 NA23 CR MNS5 FE NI
*PU239 PU24LO PU241 PU242 FP 016
*NI Mo U235 U236 U238
*B10 B11 C NA23 CRr
*CR MN55 FE NI MO

1.59950E 01
9.594008 01
2.410602 02
5.49380E 01
2.38050E 02
1.00130E 01
5.58470E 01

NA23 CRr
PU239 PU240
MN55

U23x PU24X

U235 U236 0238

NI NO

*
KNS5 PE *
PU241 PU242 FP *
NA23 =%
AM24X CUFISSENEPBS#*

*ENEFBSENEFPBSENEFBSENDFBSENEFBSENEFBSENEFBSENEF BSENEPBSENEFBS*
*ENEFBSENEFBSENEFRSENEYBSENEPBSENEFRSENEFBSENEFBSENDFBSENEPBS*
*ENEFPBSENEFBSENEPBSENEFBS ENEFBSENEF BSENEFBSENEFBSENEFPBSENEFBS *
*ENEFPBSENEFBSENEFBRSENEFBSENEPBSENDF BSENEFBSENEP BSENEFBSENEFPBS*
*ENEFBSENDFBSENEFBSENEFB5EXTRA1EXTRAZEXTRASEXTRAGAOQ816 21123 =

*22400

A2555 A2600 A2800 A4200 A9235 A9236 A9238 A9439 AOU4OQ *

*A9441 A9442 A9999 BO816 B1123 B2400 B2555 B2600 B2800 B4200 =
*B9235 B9236 B9238 BI439 BO4UO BI441 BILY2 BIS9I YO0S510IIO0511I=
*I06001I11230I2400012555012600012800014200001123 Q2400 Q2555 *

*Q2600 Q2800 Q4200 U23X
2.299008 01
2.35040E 02
2.420608 02
5.584708 01
2.39050E 02
1.10090E 01
5.87000E 01

5. 19960E 01
2.36050E 02
2.36000E 02
5.870002 01
2.40050E5 02
1.20000E 01
3.59400E 01

(CONT)

PU24X AM24X CUFISS*
5.49380E
2.38050E
1.59950E
9.59400€
2.41060F
2.29900E
2.29900E

01 5.58470E
02 2.39050E
01 2.29900%
01 2.35040E
02 2.42060E
01 5.19960E
01 5.19960E

01
02
01
02
02
01
01

5.870008
2.40050E
5.19960E
2.36050E
2.36000E
5.49380E
5.49380E

01
02
g1
02
02
01
01
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5.58470F 01 5.87000F 01 9.594008 01 236.0 243.0 241.0 115.0
0.0 7R 3.10840E-11
3. 174108-11 3.20500=-11 3.200%90E-11 3.23980E~11 3.21400E-11

3.08880E-11
0.0
3.20090E-11
1.86660E-12
1.047008-12
8.84000E-13
1.251408-12
1.047008-12
1.585808-12
1.488108-12
1.48810E-12
6.87000E 02
7.07000E 02
6.94000E 02
2.37560E-03
1.00000E-15
2.81110E-03
1.00000E-15
1.00000E-15
1.32400E-04
2.66090E-04

5

3

2

5
5D
2.39491F
4.81540%
2. 4409SE
4.91560F
7.25295E
2.57681E 00
2.68008E 00
6.83360E-03
2.374188-02
9.60922E-02
2.74872E-03
6.42257E-02
2.808228-01
7.366018-03
5.360832-03
6.808632-01
0.0
1.59800E 00
5.92117E-02
0.0
3.13675E 00
2. 147878-04
7.75878E-03
6.08976E-03
3. 93456E-05
1.57583g-03

00
00
00
00
00

8R
3.23980E-11
1.48010E-12
8.773008-13
1.363108-12
1.48810E-12
8.39600E-13
7.92470E-13
1.36310E-12
1.36310E-12
6R
6R
6R
2.25280E-04
1.35580E-02
2.66090E-04
8.691202-03
2.91100E-02
4.81700E-03
9.68140E-03
6 S
4 5
1 3

5R 0
1.99890E 00 1.92704E 00 2.45424E 00 2.55688EF 00 2. 14954E 00

3.64786% 00
4.683588 00
2.54702E 00
4.65245E 00
1.81763E 00
2.11488E 00
1.99070E 00
2.09867E-03
7.158432-02
5. 96234E-02
7.710608-03
1.35586E-02
4.55313E-05
7. 14396E-02
4.614318-02
3. 12990E-01

8R

3.21400E-11
1.16500E-12
9.22199E-13
6.63650E~-13
1.36310E-12
1.00900E-12
1.86660E-12
1.86660E-12
0.0

1.20000E 03
1.50000E 03
0.0

8. 19940E-03
1.00000E-15
9.68140%8-03
1.35910E-03
2.53100E-03
9.55200E-04
1.920702-03
5R 1
6 5
4 7
5R 1

4.56063E
4.417288
2. 14285E
4.82885E
1.81236E
2.40155E 00
2.45525E 00
1.30296E-02
1.80054E-01
5.57571E-02
7.55835E-02
6.59444E-02
1.21249E-03
2.35471E-02
2.58799E-02
1.841902 00

00
00
00
00
00

3.10840E-11 3.08880E~11 3.174102-11 3,20500B-11

0.0

1.25140E-12
1.94700E-12
1.86660E-12
1.04700E-12
8.84000E-13
1.48010E-12
1.48010E-12

20R 6.636508-13
1.48810E-12 1.36310E~-12
8.39600E-13 1.00900B-12
1.48010E-12 1.16500E-12
8.77300=-13 9.22199E-13
1.36310B-12 1.83540B-12
1. 16500E-12 1.25140E-12
1. 16500E-12 1.25140E-12

53R 1.20000E 03
8R 1.50000% 03
8R 6.37000E 02 9R
53R 2.71760E-02 6.24010E-03

1.62660E-03 1.84310E-04 2.99070E-05
SR 2.146002-02 8.22170E~-03
1.92070E-03 2.17640E-04 1.91680E-05
4.07890E-04 2.03320E-04 4.848108-05
8.27000E-03 1.84200E-02 1.39800E-03
1.08200E-04 8.22170E-03 2.61110E-03

2.17640E-04 0.0 4R
3 2 1 2 1
SR 1 3 2 1
3R 6 5 SR 6
0 51R 1 0 4R

4.93314%
7.30388E
2.38536E
4.79593E
1.82288E
3.68775E 00
3.92874% 00

%0
00
00
00
00

4.66772E
2.01269€
3.62243e
4.66575E
1.90474E
2.05845E
0.0

00
00
00
00
00
00

4.84598E 00

1.903098 00

4.54174E 00

4.399898 00

2.43921E 00

2.42806E 00
53R

2.70244%E~03
6.63795E-02
7.70198E-03
2.32178E-02
9.48349E-02
2.14850E-03
1.18448E~03
0.0

1.59248E 00

1.23005E 00 6.97134E-01 3.2u962E-01

1.59248E 00 1.37890= 00 0.0

2.777528 00 3.19351E 00 3.12616E 00 3.19371E
2.67129E 00 6.484122-02 2.78681E 00

8R
3.20401E 00
1.976398-04
1.44571E-02
0.0
3.55995E-03
2.055698-02

3.135538 00
6.33157E-05
2.930138-03
5.65298E-06
7.75121E-03
6.82002E-03

0.0

7.30134E-03
1.41505E-02
2.32282E-03
6.96998E~-02
5.77250E-02
1.290448-02
1.27360E-02
11R
1.59401E 00
27R
00

T0R

7.02621E~-02
6.78564E-02
1.29944E-02
1.74008E-01
5.46478E-02
2.70630E-03
2.49180E-03

1.22938E 00

1.37590E 00

1.84360E 00
2.66203E 00

3.12475E 00

3.204492 00
4.19130E-06

3.03555E-05 3.04488E~-03 6.96460E-03
1.38667E-03 1.86431E-02 6.04002E-03
2.57976E-04 2.52210E-04 8.59307E-05
8.75387E-03 1.62350E-02 3.27505E-03
7.11990E-03 0.0 2.54785E~06

{coNT)



0.0
1. 48504E-03

92

4.B84241E-06 2.30146E-04 2.19610E-04 7.29992E-05 3.40361E-05
3. 21134E-03 2.02950E-06 1.04143E-04 9.08367E-05 2.89471E-05 1.40313E-0S

0.0

4R

5P 3.65272E 00 3.87699E 00 4.07732E 00 4.83003E 00 3.32618E 00

4.98389F
8.00033E
3.88049E
9.43121E
1.43659E
4.81600E 00
5.57957€ 00
6.59909E-08
5.95523E-02
2.44037E-01
7.68061E-03
1. 46773E-01
1.22989E 00
7. 10034E-03
6.794838-03
9.65957E-03
0.0

2.55871E-01
0.0

0.0

2.88252E 00

00
00
00
00
01

1.86230E
1.39858E
6.93478E
1.54280€
1. 73477E
1.67156E 01
1. 70658E 01
2.26537e-07
2.53256E-01
7.74167E-0 1
4.76996E-02
5.25070E-01
3.77461E 00
1. 11296E-02
1.06270E-02
1. 10296E-02
0.0

7.49671E-02
0.0

0.0

2.79306E 00

01
01
00
01
01

1.697658 01
2.73885E 01
5.33568E 00
2.68403E 01
2.45477% 01
5.23532E 01

7.281948 00
8.65788% 00
4.58248E 00
8.23848E 00
4.15261E 00
2.97001E 00
2.59634E 00
5.75767E-04
3.12124E-01
1.92711E-01
7.491712-03
1.86298E-01
3.54285%8-06
1. 16894E-02
1.28958E-02
3.31126E-04

8R

8. 24222% 00
8. T4469% 00
3.15227E 00
7.92267E 00
3.36030E 00
4.93252E 00
5.20355E 00
7.68881E-03
3.107788-01
2.06356E-01
t. 14453E-02
2.47782E-01
9.64006E-07
5.86774E-02
6.31849€-02
1.56236E 00

9.78234E 00
1.46488E 01
4.78064E 00
7.76749E 00
3.48327E 00
7.29962E 00
7.53530E 00
8.10028E-03
1.51679E-01
6.29308E-08
5.78160E-02
2.32298E-01
4.72270E-04
5.10540E-04
0.0

2.24007E-01

1.36079E 00 1.16440E-Q2 3.98743E-04

1.82813E 00 1.43429E-01 0.0

2.47530E 00 2.91S29E 00 2.87809E 00 2.95634E
2.46066E 00 0.0

8R

2.47805E 00

2.95729€ 00 2.88612E 00 0.0
Sp 3.60523FE 00 5.924S0E 00 7.62188E 00 1.9S755E 01 5.80402E 00

00
01
01
01
00

8.46395E
1.46983E
1.74379%
1.33481%
5.61215E
5.20898E 00
4,18280E 00
3.72681E-03
9.55944E-01
8.35385E-01
1. 19132E-02
8.25009E-01
9.73079E~05
4.83555p-02
5.01548%8-02
7.26735E-05

8R

1. 447668
1.38405E
5.521972 00
1.33416E 01
4.62335E 00
1.78660E 01
1.73955E 01
3.621898-02
8.599538-01
8.00672E-01
4.81097E-02
8.87429E-01
1.503258-06
2.398762-01
2.67620E-01
1.83982E 00

01
01

01
01
01
01
00

1.55698E
1.74573E
1.76604E
1.37283E
4.33089E
8.30950F 00
8.06349E 00
5.28318E-02
5.27642E-01
2.14591E-07
2.37329E-01
7.367T10E-01
2.46043E-03
3.31235E-03
0.0

7.46269E-02

2.41228E 00 1.04782E-02 7.37687E-05

3.184108 00 1.30887E-02 0.0

2.41796E 00 2.88293E 00 2.78818E 00 2.95300F
2.81779E 00

8R

2.43980%

00 0.0

2.95300E 00 2,799078 00 0.0
5D 3.59099E 00 4.66007E 00 5.19548E 00 6.39179E 01 9.31532E 00

1.07228E
2.98528E
5.395418
1.22939E
1.93550¢
9. 169578

01
01
01
01
01
00

2.810332 01
2.66545E 01
8.99846E 00
2.28705E 01
4.72458% 00
1.69027E 01

2.99515E
2.56228E
1.67997E
2.15306E
4.46692E
9.74739E

01
01
01
01
00
00

{CONT)

8.45247E
3.64317E8
7. 1436 1E
8439955E
3.30021E
3.35549€E
0.0

7.92032E-03
1.96724E-01
5.56645E-04
2.96237E-01
1.845408-01
7.61275E-03
6.91658E-03

11R

1.86304E

00
00
00
00
00
00

00

27r
00

118R

1.30403E
3.60624E
8.41375E
1. 4440SE
4, 83590E
5.03997E
0.0

1.19967E-02
8.90982E-01
2.8276 1E-03
9.154038-01
7.96772E-01
3.51054E-02
3.88882E-02

11R

3.30644E

01
00
00
01
00
00

00

27Rr
00

1188

1.14781E 01
3.59106E 00
1.01097E 01
2.65165E 01
4.65995E 00
3.84245E 00

8. 15983E 00
3.45132E 00
7.98489E 00
8.46832E 00
3.92539E 00
3.58039E 00
53R
1.19514E-02
2.61229E-01
7.92812E-03
3.06501E-01
1.95082E-01
7.89781E-03
8.97830B-03

1.38517E 00

1.20899E-01

1.56523E 00
2.45817E 00

2.88293E 00

2.91937E 00

1.35599E
5.27682E
1.42588E
1.36687E
6.74104E
6.41360E
53R
4.90111e-02
9.33404E-01
3.47219E-02
8.26488E~-01
7.58890E-01
4.92155E-02
5.74162E-02

01
00
0
01
00
00

2.50619E 00

1.327108~-02

1.80322E 00
2.439858 00

2.79878E 00

2.88254E 00

2.99353E
5.03421E
2.50550E 0%
2.20928E 01
5.22683E 00
4.92232E 00

01
00



4,.40809E 01
1. 10921E-06
1.48834E 00
3.99741E 00
1. 163398 00
1.27442E 00
1.84090E 01
6.27835E-02
4.24104E-02
8.05157E-02

9.92313E 00
8.7795558-03
4.91808E 00
4.37652E 00
7.97549E-02
4.92165E 00
2.44667E-05
2.77707E-02
4.34292E-02
4.01164E-04

1. 73316E 01
8.88854E-02
5. 12055E 00
4.776072 00
2.62826E-02
4.30556E 00
1.80831E-05
1. 13615 00
2.323028 00
8.6U4163E 00

93

1.12325E 01
1.58933E 00
1.13308E 00
9.24 147E~07
1.08858E 00
3.28757E 00
9.02932:-03
8.26861E-03
0.0

1.84696F-01

0.0
7.5380 1e~-02
7.25821E 00
9.30639E-03
3.92369€ 00
3.03575E 00
9.80089E-02
6.09411E-02

1R

1.35518E 01

53R
3.06525E-02
6.75800E 00
1.06544E-01
3.78433E 00
3.71075E 00
1.22320E 00
1.60208E 00

1.09143E 01

3.287198-02

0.0
1.98184E-01
0.0
0.0

8R 8.95437E 00 5.69686E-02 4.44302E-04
1. 11515 01 2.81951E-02 0.0 27R
2.413662 00 2.88278E 00 2.80320E 00 2.95300%E

8R 2.445842 00 0.0 2.41366E 00

5.91793 00
2.44483E 00
00 2.79511E
2.88439E 00

00

2.80321E 00
70 1

8D
2.02499E
2.39152E
2. 15277E
2.494708
5.69705E
2.20454E 00
2.29511E 00
7 2

00
00
00
00
00

2.95300E 00 2.79514E 00 0.0

98R

00
00
00
00
00
00
00

2.85207¢
2.23825E
2. 18565E
2.95056E
1.15622E
1.71665E
1.57777E
49R

2. 465248
1.96593%
1. 754 14E
2. 14704E
1.49201E
2.03016E
2. 11578E
49r

00
00
00
00
00
00
00

00
00
00
00
00
00
00

2.51446E
5.70281E
2.01968E
2.37794E
1.48638E
2.89229E
3.09005E

118R

2.95651E
1. 58646E
2.84652E
2.23639=
1.48821E
1. 57466F
0.0

00
00
00
00
00
00

1.53822F 00 1.48818E 00 2.15711E 00 2.17747E 00 1.7514SE 00

2.15778E
1.50398E
2.46205E
1.94927E
2.14231E
2. 133458
4R

00
00
00
00
00
00

8D 3.420372 00 4,53835E-01 3.32081E 00 4.35973E-01 4.00902E 00

2.786792-01
2.91386E-01
1.50863E 00
7.552838-01
1.52269E 00
2.69820E-01
2.81727e-01
1.50468E 00
T7.45768E-01
1.48047E 00
3.35260E-01
3. 60257E-01
7.60956E-01
3.723198-01
7.98593E-01
™ 3

4.68273E
7. 13499E
8. 13821E
6. 35921E
3.46026%
4.46098%
T.01342E
7.95626E
6. 17235E
2.750022
3.160628
2.94078E
3. 13044E
2.56107E
0.0
49R

00
00
00
00
00
00
00
00
00
00
00
00
00
00

3.674658-01
7.60733E-01
1.32370E 00
7.66967E-01
4.18525E-01
3.49448E-01
7.42293E-01
1.30534E 00
7.55327E-01
3.805263-01
4.13581E-01
3. 77339E-01
4.81928E-01
3.92650E-01

8R

49R

00
00
00
00
00
00
00
00
00
00
00
0o
00
00

3.28885E
6.41785E
6.30993E
8.25147E
3.32611E
3.12229E
6.21839E
6.09227E
7.99198E
3.08183E
3.86389E
4.74548E
3.49172E
4.92785E

3.76215E-01
7.92322E-01
8.18348E-01
9.90449E-01
3.95982E-01
3.67781E-01
7.78299E-01
8.11231E-01
9.90008E-01
3.20260E-01
2,78522E-01
2.91532E-01
2.75799E-01
2.84900E-01

4.77439E
9.29517E
T.34497E
1.42687E
3.82454E
4.61274E
8.97505E
7.12300E
1.40287E
3.232408
4.68229E
7.16191E
5.39476E
7.36303E

00
00
00
01
00
00
00
00
01
00
00
00
00
00

8D 3.55796% 00 2.32349®B-01 2.80349E~06 5.70938E 00 1.55604E-01

7.91971E-04
9.40470E-03
8.29020E-03
9.06608E-03
2.31771E-02
9.63361E-03
3. 13916g-02
3.09013E-06
5.60551E-03
1. 322098-02
1.39539E-02

7.55520E
5. T6054E
8. 18664E
1.468298
1.08142R
1.06058E
1.66003E
5. 12226F
1.67809¢
1.7565uUE
1.092208

00
00
00
01
01
01
01
00
01
01
01

6.06097E-02
2.941458-02
8.73969E-02
1.66725E-01
9.07785E-02
1.91564E-01
1.73784E-01
1. 24653E-01
1. 13810E-01
1.56445E~01
1.09434E-01

5.6 1859E-03
1.45492E-02
1.43577E-02
5.28314E-02
1.67205E-02
6.90648E-03
2.87154E-02
8.10600E-04
9.39559E-03
8.39580E-03
9.39037E-03

(ConT)

01
01
01
01
01
01
00
00
00
00
0t

1.90891E
1. 85099E
1.100208
1.25029E
1.29632%
1.29760E
3.57202E
6.87778E
5.48704E
8. 15885E
1. 457928

1.39186E-01
1.97544E-01
1.27021E-01
1.62242E-01
1.70105E-01
1.79605E~01
1.87914E-01
%.80201E-02
2.2u4886E-02
7.23733E-02
1.38018E~01



5.37625E-02
1.66781E-02
7.27734E-03
2.79079E-02
4. 80959E-05
7.99498E-04
9.49651E-03
8.433112-03
6.76826E-04
1.02113E-02
8.42294E-03
70 4

1.28153=
1.27548E
1.28467E
1.832598
4.32051=
6.68019F
5.171318
8.04948E
6.33451E
4.13062%
7.76545E
49Rr

01
01
01
00
00
00
00
00
00
00
00

1.35043E-01
1.40832E-01
1.48367=-01
1.72699E-01
2.50864E-01
5.388691E-02
2.21326E-02
7.90321E-02
8.17550E-02
2.84695E-02
1.09085E-01
1 49Rr

8D 3.59099E 00 4.72717E-02 0.0

2. 11795E-01
1.89423E-05
3. 14764E-02
1.76382E-05
1. 24933E-02
6.34491E-05
1. 48499E-02
1.00282E-05
1.57731E-02
0.0

5.02491E 00
1.06019E-07
8.91871E 00
2.78263E-06
1. 21719E 01
3.62279E-06
1. 20309% 01
1. 17401E-05
1.90289E 01
0.0

4.72455E 00
0.0

5. 128828 00
7.77639E-06
1.68749E 01
0.0

4.86138E 00
1.07388E-05

1.72882E 01 8.47089E-02 5.05693E-06 1.87621E-05 8.90944F 00
0.0 18R
OV RODSET
1
SNCRN NFRN NCR NERT NSRPS NCYD N¥SE NOE ISV MRW MRI NSH I1$
3 6 7 35 4 1 0 0 0 0 0 12 0 8R
2D 3$HNR, HNF, ADR, ADF$
*10510I*% *J0511X*% *I0600Ix
*111230% *124000% *Y25550*% *I26000* *128000% *I42000%
2.9110-2 2.5310-3 8.2700-3
1.8420-2 1.3980-3 1.3240-4 4.8170-3 9.5520-4 1.0820-4
3D $NRZ$
27 26 2524 0 3130 29 28 0 35 34 33 32 0 39 38 37 36 0

3.37315e-07
6.23286E 01
0.0
9.23443E 00
5. 12001E-05
1.03446E 01
4.02349E-05
1.23037E 01
2.366T4E-06
2R
1.517362-01
1.92725E-05
2.30152E-02
1.74905E-05
9. 18698E-03
6.392712-05
1.17397E-02
1.01347E-05
1.217278-02
2R
1. 16 187E-02

5.40047E-02 3.02511E-06 1.77346E-05 8.6 1124E
3.83418E 00 2.64830E-01 3.53197E-07
4.02034E-02 3.15473E-08 2.41874E-05 4.24788E

2R

1.6874SE-06
8.33587E-01
9.09308E-05
2.40519E-02
9.62866E-06
9.68194E-03
1.696 13E-05
1. 18938E-02
3. 214458-05

3.92652E-07
5.27997E 01
0.0

9.02116E 00
4.58438E-05
1. 10190E 01
3.93276E-05
1.20774E 01
2.94078E-06

0.0

94

2.35801E-02
9.85406E-03
3.07730E-02
6.59895E-05
2.50391E-05
5.68042E-03
1.35072E-02
1.41743E-02
6.10172E-03
1.48627E-02
1.57036E-02

1.07016E 01
1.05104E 01
1.65465E 01
4.61164% 00
4.66039E 00
1.59615E 01
1.77636E 01
4.77182E 00
1.59274E 01
1.72606EF 01
0.0

7.883192-02
1.66746E-01
1.42159e-01
2.78462E-01
1.39110E-01
1.25804E-01
1.75345E-01
2.24534E-01
1.75826E-01
2.62799E-01
128

5.25143E-09 4.65129E 00
5.10659E 00 3.04639E-02 7.89664E-08
8.0U894E-06 3.29110E-05 9.23994E 00
1.69459E 01 6.41472E-02 3.29700E-06

0.0

2R

1.22709E 01

2.47504E 01 1.59440E-02 3.24054E-06
2.80145E~-06 2.32678E-05 1.40355E 01
2.04458E 01 1.463508E-02 1.20056E-05
3.24537E-05 1.53500E-06 2.22451E 01

2.08467E 01

3.59106E 00 3.42218E-02 0.0

1.74704E-06
6.09337E-01
8.66160E-05
1.7566 3E-02
9.96764E-06
7.70813E-03
1.70086E-05
9.27832E-03
3.18392E-05

5.62957E-02

5.80045E-09

5.22914E 00
T.31419E-06
1.67734E 01
0.0

2.29990E 01
3.2215%E-06
1.70268E 01
3.00412E-05
2.08370E 01

2.22766E-02
3.28378E-05
4.69016E-02
2R
1.18223E-02
2.36377E-05
1.10873E-02
1.37089E-06
4.22432E-02

9.85946E-01 4.94540E-03 2.42349E~09 1.78763E-07

1.27401E~07 4.46691E 00 1.03767E-02
5.69301E-08 4.65092E 00 1.73046E-01 3.81898E~07 1.72673E-06
2.57482E-02 8.55972E-08 1.95784E-05 5.11300E 01 7.04889E-01
3.33695E-05 9.10679% 00 2.654032-02 0.0

00
01

3.75005E-05 9.88072E 00 4.15554E-02 0.0

(CONT)

8.59732E-05
2.01417E-02

1.51817E-06

1.08098E 00
7.89677E-05
3.04242E-02



95

43 42 41 40 0O 47 46 45 44 0 51 50 49 u48 0
4p S$PEH, WoP, J1§ 0.0 0 0 10R
SD $NZIS 26 28 3236 0 0 O
4p 3FEH, NOP, J1§ 0.0 1 0 10R

SD $NZIS *f +4 #4 0 0 0O O
4D S$FEH, NOP, J1% 0.0 1 0 10R
50 3$NZI$ 0O 0 0+ O 0 O

4p $FEH, NOP, J1% 0.0 0 0 10F
SD $N2IS$ 24 28 32 36 0 0 O
8D $NSHS 640 41 42 43 44 45 46 47 u8 49 50 51

9D $SHRS 3.0-2 2.5-3 8.0-3
9D 3SHRS 3.0-2 2.5-3 8.0-3
9D $SHRS 3.0-2 2.5-3 8.0-3
9D $SHRS 3.0-2 2.5-3 8.0-3
9p $SHRS 3.0-2 2.5-3 8.0-3
9n $SHRS 3.0-2 2.,5-3 8.0-3
9D $SHR$ 3.0-2 2.5-3 8.0-3
9D $SHRS 3.0-2 2.5-3 8.0-3
9D $SHRS 3.0-2 2.5-3 8.0-3
9D S$SHRS 3.0-2 2.5-3 8.0-3
9p SSHRS 3.0-2 2.5-3 8.0-3
9D 3SHRS 3.0-2 2.5-3 8.0-3
0V EXPOSE
1D
$NEXP1 NISOE NAMOPT NYER NGER NFSLR NFPR NDCYR NEXP9 NEXPI0 NEXP113
1mmm N1 0 1 0 6 2 1 0 0 0
$NNATXE LSEXCH LBEXCH NEXP15 NOEDCY NOEFIS NOECAP NEXP19 NEXP20$
8 0 3 0 0 0 0 0 0
2D STITLE, HNUCS
* SUPER SAMPLE PROBLEM EXPOSURE DATA - INTERFACE FILE EXPOSE *

#0235 * %7238 % *pyU239 * *PU240 *= *PU241 * *PU242 * *FP * #J23x *
*PU24X * *AM24X * *CUFISS*
3p $YER, IPSLR, IFPR, IDCYR$ 0.0 123456 7 1 5
4D SALMDAS 1.493056-9
SD $YFFP$S 1. 1. 1. 1. 1. 1. 1. 1. . 1. 1. 1.
6D SMATXE® 182 232 342 452 562 692 5101 7729
8D $NBXCHS
14280
2 +2 3 +42 4 +2 5 +1 10 0
2 ¢2 3 2 4 42 5 +2 6 ¢2 90
7+2700
0V REFUEL
1D
SNNZ NNX NNR NNO NQM NID NTS NQ NFFB MNFF NFSB MNFS NFDBS
0 0 19 O 0 0 ] 0 3 19 1 19 1
$NNFD NFMS NEC NFDDB NI(3)$

19 1 0 0 0 3R
2D
SHFM(NNR) $
*016 * *NA23 * *CR * *MN55 * *PE * *NI * *MO *

#0235 % #0236 & *U238 * #PU239 * *PU240 % *PU24T # *PU242 *
#PP % *023X * *PU24X * *AM24X * *CUFISS*

SPLF(NNR)S 0.0 19R

$PLF(NNR)$ 0.0 19R

{CONT)



96

$FQ(NNR) ,NQ(NNR)S 0.0 19R O 19R
4D
SNFN(MNFF) ,NFFB) $

12345678910 11 12 13 14 15 16 17 18 19
12345678910 11 12 13 14 15 16 17 18 19
123456789 10 11 12 13 14 15 16 17 18 19

$ADB (MNFF, NFFB) §

2. 146-2 8.2217-3 2.8111-3 2.6609-4
9.6814-3 1.9207-3 2.1764-4 2.7953-5

0.0 1.2673-2 0.0 9R

2.146-2 8.2217-3 2.8111-3 2.6609-4
9.6814-3 1.9207~3 2.1764-4 1.9168-5
0.0 8.6912-3 1.3591-3 4.0789-4

2.0392-4 4.8481-5 0.0 5R

2.146-2 8.2217-3 2.8111-3 2.6609-4
9.6814-3 1.9207-3 2.1764-4 1.9168-5
0.0 8.6912-3 1.3591-3 4.0789-4

2.0392-4 4.8481-5 0.0 5R
5D
$NSPN (MNFS,NFSB) $

123456789 10 11 12 13 14 15 16 17 18 19

$NDN (MNPD,NFDB) $

1234856789 10 11 12 13 14 15 16 17 18 19

6D
$SRVF (NPSE,NFDB}$ 1.0
$NEMO(NFDB)$ O
70
SNPST NZS ISZN NFMO JI(16)$
3 3 0 0 0 16R

8D
$NPB(NFST) $ 1 2 3
$NPBR(YFST)S 0 O O
SNSB(NPST) $ 0 0 O
SNDB(NPST) $ 1 1 1
SNFD(NFST) $§ 0 0 O
$N7Z (NZS,NPST)S 21 20 19 18 17 16
STOP
END
DVENTR
001
0.0
0.0
1
1 0 0 0 0 0 0
003
17 1 2 t 2 2 1 11
52
004
50 235.7032
25 235.7032
1 134.62 1 35.56 1 30.48
005
52
52

(CONT)

15 14 13

2.55620+9

1 30.48

1.0

0.08333333
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100

34
17 19 1 1 2 2 0
35
17 19 1 1 1 1 0
36
14 16 7 7 4 4 13 15 8 8 4 4 0
37
14 16 7 7 3 3 13 15 8 8 3 3 0
38
4 16 7 7 2 2 13 15 8 8 2 2 0
39
14 16 7 7 1 1 13 15 8 8 1 1 0
40
1 2 15 15 L} 4 1 1 16 16 4 4 0
41
1 2 15 15 3 3 1 1 16 16 3 3 0
42
1 2 15 15 2 2 1 1 16 16 2 2 0
43
1 2 15 15 1 1 1 1 16 16 1 1 0
a4
29 31 1 1 4 4 0
4s
29 31 1 1 3 k] 0
46
29 31 1 1 2 2 0
47
29 31 1 1 1 1 0
48
20 22 10 10 4 4 19 21 1t 1n 4 4 0
49
20 22 10 10 3 3 19 21 11 1 3 3 0
50
20 22 10 10 2 2 19 2t 11 1 2 2 0
51
20 22 10 10 1 1 19 217 11 1" 1 1 0
0
012
0
112 1 11.0
19 21 1 1 1.0
1318 2 2 1.0
22 23 3 3 1.0
26 51 4 4 1.0
0
013
19
19

40816 A1123 A2400 A2555 A2600 22800 Au4200 A9235 A9236 A9238 A9439 A9440
A9441 A9442 A9999 U23X PU24X AM24X CUFISS

19
B0816 B1123 B2400 B2555 B2600 B2800 B4#200 B9235 B9236 BS$238 BI439 BIU4O
BY441 BI442 B9999 U23X PU24X AN24X CUFISS

6

{CONT)



101

Q1123 Q2400 02555 Q2600 Q2800 04200

9
I0510II0511II06001ITI11230124000I255501260001 28000142000

020
112
10816
A2600
A9236
A9041
PU24X
13 18
BO8 16
B2600
B9236
B94 41
PU24X
19 21
A08 16
A2600
A9236
A9441
PU24X
22 22
Q1123
Q2800
23 23
Q1123
Q2800
24 39
105101
40 51
I11230
128000
0
E¥D
DUTLIN
RODINS
0.0
0 o0
EXPINS
255.5
0 0
0 o0
REPINS
0.0
-1

END
DUTLIN
RODINS
0.0

o 0

END

2.7176
8.1994
0.0
0.0
0.0
2. 1460
9.68 14
0.0

2.0392
0.0

2.1460
9.68 14
0.0
0.0
0.0

2.2370
9.0060

5.9220
5.0613

2.9110

1.8420
9.5520

oW QO ©

-2A1123
-3A2800
A9238
A9uu2
ANM24X

-2B1123
-3B2800
B9238
-4B9442
AN24X

-2A1123
-3A2800
A9238
A94Y42
AN24X

-3Q2400
~3Q4200

~302400
-3Q4200

-2Y05111

-2124000
-4142000

2

&

1
30

0
0o 0
0
o 1

6 0 24

6.2401
1.6266
1. 3558
0.0
0.0

8.2217
1.9207
8.6912
4.8481
0.0

8.2217
1.9207
1.2673
0.0
0.0

1.3180
1.0210

7.4068
5.7352

2.5310

1.3980
1.0820

-3a2400

-344200

-2R9439
29999
CUFISS

~3B2400
~3B4200
-3B9439
~-5B9999
CUFISS

~3A2400

-3R4200

-2R9439
49999
COUFISS

-2Q2555
-3

-30Q2555
-4

-3106001

-3125550
-4

0o 0o 0 0 0 O

9 0 0 0o 0 1

8.2700
1.3240

0.08333333 8.52067E+08 0.333333

1 0 0 0 O

0

6 0 24

2 0 0 0 0 O O

{CONT)

-3A2555

-4a9235
A9440
8231

-3B2555

-4B9235

-3B9440
023x

-3A2555

-4a9235
A9440
U23x

-3Q2600

~4Q2600

-3
-4126000

1.3 E-09

2.6609
2.7953
0.0
0.0

4.5410

2.5512

4.8170

-4
-5

-4
-5
-4

-4
-5



DUOTLIN
RODINS
0.0

0 0
DTNINS

PERINS
0 0

END
DUTLIN
DININS

END

DUTLIN

RODINS
0.0

DININS

END
DUTLIN
RODINS
0.0

0 o
REPINS
0.0
0.0
0.0
0.0

0 0

END
Vi
V4

1

1

o
o
ANAO o

-h
> )

0 6

0 0 O
0 24

100.0

0
0

102

24

30 0 0 0 0 O
72

2.55620+9

L 1

2.55620+8

4 0 1 1 0 O0 O

2.55620+9

24
0 0O-4 0 0 0 O

0 24
0.08333333 8.52067E+08 0.333333

o 0 0 0 0 0 0 0 0 0 0 O

1

1.0

1.0

1.3

75

E-09

0.08333333 .

0.08333333

0.08333331



Figure 13. Selected Output From Super Sample Problem.

BOLD VENTURE VERS-Y PUN ON THE IBM-360,¢%#, CONTROL MOD=CONTROL1, DATE=(08-01-81, TINE=18.10.57, JOBNAMEB=TBFA
INITILIZATION, REFEREACE® - RESMAINING I/0= 18,99, CPU NIN= 19.0¢&

SUN TITLE AND CONTROL MODULZ DATA
SUPER SANPLE PRODLEN.

220000 0 0 0 0 0 0 0 00 0 1 0 0 ¢
12 212 71913 212 713 212 7 915 2 7 212 7 21219
7
INITIAL I/0 PILE NAUAGENENT TABLES
PILE HAME SUPPLIZD RY
--- ——meoee USER

FILP NUMBER SEEX  USER-EXIST  USER-STACK VERSION WEITTEN  IDENTIFICATION

10 CONTRL . 1 1 TBPA 08-01-81
MODULES TGO BE ACCESSED IN ORDER

1 2 2 12 7 13 2 12 7 13 2 1 7 9 15 2 7 P 1

7 2 12 19 7
BEAD DATA AND ACCESS MODULE 1 - REMAINIWG I,/0= 14,97, CPU PIN® 19.06
READ DATA FOR A SPECYAL PROCESSOR - REMAINING I/O= 18,83, CPU £IN= 19.0%
ACCESS PROCESSOR *DVEHTR' - REIMAINING I/0= 14.81, CPU BIN= 19.01
READ DATA FOR A SPECIAL PEOCESSOR - RENAINING If0= 14,77, CPU 2IN= 18.99
ACCESS PROCESSOR *DUTLINS - REMAINING I/0= 18.76, CPU EIN= 18.99
BEAD INPUT DATA ONLY (LOOK-AHEAD) - RENAINING I/0= 14,74, CPU £INs 18.99
ACCESS MODULZS 12 7 10 13 0 - REMAINING I/O= 18.72, CPU ®IN= 18.99

CYCLE, OPT, PT.IF HIST, CYCLE TINE, TINE IN CYCLE, FRAC.IN CYCLE- 1 0 1 0.0 0.0 0.0

LTERATIONS, COHYERGEKC®, SEARCN, PEAK POWER DENSITY, K - 32 -3.229900-€5 0.0 €.409952 02 0.9935811

PRINITIVE COEVELASION RATIO, ALSO POR CRITICAL SYSTEM, FUEL CONSUNETION(ATCSS/WATT-SEC) ~  1.87192  1.45235  2.83732E 10

FUEL MANAGEMZNT,TINE= 0.0 DAYS,CYCLE= 0, INITIAL CCRE FISSILZ INVERTORY (K5E) 6.96117Z 03

TINE AFTER FXPOSURE 255.500 DAYS, BSTINATED K 0.985126, FISSILE INVEUTORY 5.233181% 03 KG, CONVERSION RATIO(MB) 1.42573
ACCESS PROCESSOR 'DUTLIN® - RERAINING /0= 13.56, CPU PIN= 17,25
READ ENPUT DATA ONLY [LOOR-AHEAD) - REMAINING I/0= 13.58, CPU EIN= 17.28

ACCESS HODUL®S 12 7 13 0 0 = RENAINING T/0= 13,50, CPU PIN= 17.28
CYCLE, OPT, PT.IN HIST, CYCLY TINE, TINE IN CYCLE, FRAC.IN cYcie- "7 0 1 0.0 2.55500F 02 0,0
LTFPHATIONS, COMVIRAENCE, SEARCH, PEAK FOWER DENSITY, K -~ 34 -1.86953D-(S 0.0 5.00619E 02 0.9898390

PRIMITIVE COVVZRSION RATIO, ALSO POR CRITICAL SYSTEM, FUEL CONSUMETIION {ATONS/NATT-SPC) = 1.86997 1.43931 2.87541E 10
TIME AFTER RBXPOSURE 511.000 DAYS, ESTINAT2D K 0.989895, FISSILE INVZNTORY 5.502852E 03 KG, CONVERSION BATIO (8B} 1.81552

ACCESS PROCESSOR *DUTLIN' = RENAINING X/0= 12.43, CPU EIN= 15,87

READ INPUT DATA ONLY (LOOX-AHEAD) - REYAINING I/0= 12,40, CPU EIN= 15.86

ACCESS NODULES 12 7 9 15 0 =~ RENAINING 1/0= 12.39, CPU BIN= 15.06
CICLE, OPT, PT.IN HIST, CYCLF TINZ, TINZ IN CYCLE, PPAC.IN CYCILB- 1 O 1 0.0 5.11%002 02 0.0
ITERATIONS, CONVIRGENCE, SEARCH, PEAX POWER DENSITY, K ~- 34 4.00271D-0S 0.0 5.072882 02 1.0148367
PRINITIVE CONVERSION RATIO, ALSO PO CRITICAL SYSTEN, FUEL CONSUBETION (ATOBS/WATT-SPC) - 1. 82956 1.47280 2.94213 10
ADJOINT - ITSRATIONS, CONVERGEWCE, X - 26 =1.12540D-05 1.07u8388
PISSILE INVENTORY 5.502959E 03 KG, CONVERSION PATIO(PR) 1.41662, FISSILY CONSUNPTION BATE 1.162281E-16 KG/W-SEC

F¥D ADJ K 1.014835 1.0164836, LIFETIN® 3.410082-07, B.D. NCEFE. 1.83762E-13, SUM (N DBLTA K)/ (K DELTA W) 2.25394D-01

€01



LCCESS PROCESSOR *DUTLIR® - REZAINIEG 1/0= 9.71, CPU 6INs 12.23
£EAD INPUT DATA ONLY [LOOK-AHEAD) - RENALNING I/0= 9.68, CPC PIN= 12,22

CPO BIN= 12,22

ACCESS MODULES REMAINING I/Q~ 9,68
) N I3 s25371s5-06 1.0148365

7.0 0 0 O -
ADJOINT - IT2PATIONS, CONVERGENCE, K
ACCESS PROCESSIR *DUILIW® - RESATHING /0= 5.69, CPO 2IN= 8.63

EEAD INPUT DATA ONLY (LOOK-AHEAD} = REMAXNING X/O= 5.66, CPO RIN= 8.63

ACCESS %ODULRS 12 7_0 0 0 - REMAINING I/C= 5.65, CPU EIN= 8.62
cyslE, NPT, PT.IN HIST, CYCLE TINE, TINE IN CYCLE, FPAC.IN CYCIE~ 1 1 1 0.0 5.11000 02 0.0
ITERATIONS, CONVERGENCEZ, SEARCH, PEAK POYER DCNSITY, K = 30 4.720690-C6 0.0 5.09122E 02 0.9088856
PRINITIVE CONVERSIOR RATIO, ALSO FOR CRITICAL SYSTEN, PUEL CONSUMETION (ATONS/WATT-SEC) - 1.39758 1.09073 2.76279%E 10
ACCESS PROCESSOR .*DUTLIN' - RENAINING I/O= 4,58, CPU 2IK= 7.04%
ACCESS MODULES 12 19_7 0 0 - RENATINING I/O= 8.51, CPU rIN= 7.08
CYCLE, OPT, PT.I% HIST, CYCLF TIRE, TINE IW CYCLE, fPAC.IN CYCLE- 1 -8 O 0.0 5.110008 02 0.0
FUEL FMANAGENEKET,TINT= 5.11000F 02 DAYS,CYCLE= 0, FISSILE INVENTCRY,PSNOVEL,ACDED (RGN}  S.65013Z 03 6.18409E 02 2.89604E 03
ITERATIONS, CONVERGENCE, SEARCH, PEAK PORER DENSITY, K - 25 4.28596D-(S 0.0 5.97834E 02 1.0201484

PRINITIVE CONVERSION RATIO, ALSO FOR CRITICAL SYSTENM, FUEL CCNSUNETION (ATONS/WATT-SFC) - 1.38755 1.40605 2,30743E 10

FINAL I,0 ?PILE NANAGENENT TABLES
PILE NAME SUPPLIED 8Y

-— OSER
FILE NUMBER SEEK  USER-EXIST  USBR-STACK VEPSION WRITTEN IDERTIPICATION
10 “ONTRL 1 1 TOFA 08-01-81
11 GRUPXS 1 1 TBPA 04-01-21
12 RODSET 1 1 THPA 06-01-%1 —
13 FXPOSE 1 1 TBPA 08-01-81 g
1 REFUEL 1 1 ~0PA 06-01-A1
15 RZODST 1 1 TOPA 04-01-81
16 NDXSR? 1 1 TBPA 04-01-21
1 ZNATON 1 1 THPA 04-01-21
18 YNATOR 1 1 TBPA 04-01-91
19 ZFLUY 1 1 TBFA 06-01-81
20 RTFLUX 1 1 TBPA 04-01-81
30 FNATDH 1 1 TOPA 06-01-R1
32 PIXSRC 1 1 TBPA 04-01-81
33 ATFLUX 1 1 TRPA 04-01-81
34 PEFTUB 1 1 TBPA 04-01-21
35 ATFLUX 2 ] TBPA 04-01-81
36 YHATOR 2 1 TBPA 04~01-81
57 HASBAL 2 1 TBFA 04-01-81

WRAP-UP NOW COMPLETE. -= DRIVER TO SEEXK NEW CASE ~ REMAIRING I/C= 3.45, CPU MIA= 5.61 - TYME=19.2%,58



VENTURE - NEUTRONICS MODULE =VERS 3~ JANUARY 1,198% =-= QUALITY ASSURANCE LEVEL 1

RUYM TITLE ~ SUPER SAMPLE PROBLEM.

STORASE REQUIRED FOR CROSS SECTION CHECK 894 WORDS

TITL® OF THE LATEST VERSION CROSS SECTION FILE
LCCEWG METHODS BENCHMARK PROBLEM 3 LIBRARY - R PROTSIK (GE-ARSD)

CHNSS SECTION CHECK COMPLETED NORMALLY

REFEPENCR REAL TIME FRON ZNATDN INTERFACE FILE = 0.0 DAYS
SOT.NTLION BY FINITE-DIFFERENCE DIFFUSION THEORY

ZIGENVALUE PROBLEM

FEONETRY NO. 17 3-D TRIAGONAL-Z
TRIAGONAL OPTION PARALLELOGRAM - 60 DEGREE

NUMBER OF ENERGY GROUPS . 4
NIYRER OF UPSCATTER GROUPS (MAX) 0
HUMBER OF DOWNSCATTER GROUPS (MAX) 3
NU4YBER OF INTERVALS IN DIMENSION 1 (COLMMNS) S0
HIMBER OF INTERVALS IN DINMENSION 2 (ROWS) 25
MUMBER OF INTERVALS IN DIMENSION 3 (PLANES) 4
NUYBER OF ZONES 52
NUYPER OF REGIONS 123
NUYBER OF BLACK ABSORBER ZONES 1

BOUNDARY INDICATORS- LEFT 1 RIGHT 2
TOP 1 BOTTOM 2
FRONT 2 PEAR 1

MEMORY REQUIREMENTS FOR DATA STORAGE

TOTAL A
nIvrsun MAXINUN
STORAGE AVAILABLE 220000
MACRO CALCULATION 3050
ZQUATION CONSTANTS CALCULATION
CORE CONTAINED OR SPACE STORED 32304 33554
PLANE STORED 15829 17079
RO¥ STORED 6019 7269
MULTI-LEVEL PLANE STORED 17053 18303
TNITIAL FLUX
CORF CONTAINED OR SPAC® STORED 14531 18281
OTHER MODES 4531 8281
Y TERATIVE PROCESS
COPE CUNTAINFD 207238 176202
SPACE STORED 69580 66551
4 PLANFS STAORED 70833 67804
1 PLANE STORED 25605 22576
25 ROWS STORED 19629 16600
1 FPOW STORED 3029 0
4 MULTI-LEVEL PLANES STORFD 80729 7500
PERTURBATION CALCULATION 8540
DATA WILL B% STIRED FOR ALL GFOUPS, BALL SPACE
VENOEY LACATICHS RESERVED FNP DATA SIORAGE--- 220000

TR MTEORY LOOATION

REQIIRED FOP THIS PROB=-- 207218

2195
2195
2195
2195
2195
2195
2195

2290
B34
834
834
834
83y
834

G0T



1

TT ATFCUYTTOURT [UnS THuTT IS B~ 2 S

*

SP?ECIAL SCRATCH. DATASET REQUIRE
MARIANN PHYSICAL RECORD IS

TITE CONTAINER AERAYS, CONTROL
JIPFCT ACCESS FILE 24 REQUIRES
DIRECT ACCESS FILE 27 REQUIRES
J2TRECT ACCESS FILE 28 REQUIRES
DTRECT ACCESS FILE 40 REQUIRFS

DH PAPAMETERS FOLLOW POR B1 = 3520
¥2= S1 N3= 10 Nu= 1 HS5= 23
T16= 51

-
REQITRED DISK STORAGE SPACE FOR FLUX (UNITS 24,27,28) IS
FOR COUSTANTS (UNIT 40) IS--
FOR CONSTANTS (UNIT 23) IS--

REQUIRED TOTAL DISK STORAGE SPACFE IS

FOR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION SIZE IS APPROXIMATELY
CAXIMUM STORAGE USED FPOR MACROSCOPIC CPOSS SECTION CALCULATION

THE MAXTNUM AND MININUM DIFFUSION COEFFICIENTS ARE 6.44536E 00

NENTS
7200 WORDS

36 DATA 127
4 RECCRDS
4 RECORDS
4 RECORDS
4 RECORDS

AND B2 = 3
N6= 10 NT=

2762

16

10000 WORDS IN LENGTH
10000 WORDS IN LENGTH
10000 WORDS IN LEHGTH
26550 WORDS IN LENGTH

2000

2 NB= 2 ¥9= 13 §¥I0= 13 N.=

(HOTE THAT IF THE FLUXES ARE TO BE BXPANDED FROM EXISTING RTFLUX, N10= 51)

179520 BYTES.
736000 BYTES.
35200 BYTES.

7417920 BYTES.

1210K BYTES
3050 WORDS

4.46438E~01

FINFE MESH DESCRIPTION - PCINT IS LOCATED AT THE CENTROID OF THE VOLUME ELEMENT

ECUILATERAL TRIANGLES - SIDE = 9.4
DYSTAHCE TO POINT - DIMENSION 3 (FRO
1 67.3100 2 152.4000 38

281
UT TO REAR)
S. 4200 4 2

15.9000

DETERMINE INITIAL PARAMETERS FOR ITERATIVE PROCEDURE

REFFERENCE .POINT FOR INITIALIZATION WILL
THITIAL OYTER ITERATION EIGENVALUE
THITIAL OVEIRFELAXATION COEFFICIENTS HAX.
MESH POINT SWEEP CPTION 1

OUTER ITERATYON LINIT TO BE USED 50

AAXINUH STORAGE USED FOR CALCULATING INITIAL PARANETERS WAS

INITIAL FLUX IS FXX{J,K)*FY(I)*FZ(KB)

BE AT COLUNE =
0.948511 OPTION
1.410419 HIN.

ESTINATED 53

TOTAL CORE REQUIPED FOR DATA STORAGE IS 207232 WORDS

ELAPSED CP" AND CLOCK MINUTES ARE 0.069

0.776

36 ROW =
-99
1.250364

2797

2 PLANE =

3 ZONE =

INKER ITERATIONS MNAX.

4

16 N12= 1

18

4 NIN.

N13=

4

1 Nig=

OPTION

0

1

Ni5=

10

901



A FLUX = EIGENVALUF PROBLEN FOLLOWS
4 INNERS MIN, 4 INNERS MAX - CHEBYCHEV BETA ON INNERS
SIGIA-1 CRDERING .
PROCEDURE=0,1,2,3,4-NORYAL, CHEBYSHEV,SENEX, DEMEX, SEMEXF . ICVR=0,1-YES, NO INNERS CONVR.
ITEE PROC ICVR OCVR. FLUX CHANGE MU-BAR OTHER-MU SEM-IND ACCELERATION PARAMETERS

1 4] 0 0 *6.15877D 01 0.0 0.0 1.00000 0.0 0.0
2 0 0 0 1.53926D 01 0.07774 0.0 1.00000 1.00000 .0
3 0 0 0 3.84970D 09 0.09437 0.0 1.00000 0.10420 0.0
4 0 0 0 -8.616520-01 0.12431 0.0 1.00000 0.33519 ~0:.01763

MEW OVERRZLAXATION CORFFICIFNTS CALCULATED 1.30697 1.u8968 1.34370 1.40360
NEW INNERS CALCULATED 4 4 4 4

5 0 0 1] -8.530050-01 0.29445 0.0 1.00000 3.23770 -0.28248

6 0 0 0 ~6.19274D-01 0.37065 0.0 1.00000 0.69471 -0.02778

T 0 0 0 -2, 455230-01 0.37821 0.0 1.00000 0.65728 -0.01795

8 ¢ 0 ~2.27157-01 0.85353 0.0 1.00000 -1.06974 0.61447
FORCED EXTRAPOLATION LAMDA 0.86486

2.18873D 14 2.53074D 14 4.71793D t4 0.0 8.64857D-01 4.63917D-01 8.65385D-01
9

4 0 0 =-2.87028D-01 0.86486 0.0 1.00000 2.96790 0.0

10 1 1 0 -1.534450-01 0.0 0.0 1.00000 0.61925 0.0
11 1 0 0 -2.531620-01 0.0 0.0 1.00000 1.33023 0.43908
12 1 0 0 -1.200680-01 0.30190 0.30190 1.00000 1.07474 0.28130
13 1 0 0 4,.126720-02 0.68701 0.32306 1,00000 1.01266 0.24296
14 1 ] 0 2.907520-02 0.64518 0.66514 1.00000 0.99814 0.23399
15 1 0 ] -2.052960-02 0.77756 0.77999 1.00000 0.99477 0.23131
16 1 0 Q 1.771880-02 0.82933 0.50119 1.00000 0.99399 0.23143
17 1 1] 0 -1.089520-02 0.82140 0.62037 0.0 0.99381 0.23132
18 2 0 0 -2.6R0110-02 1.47182 2.44649 0.0 5.12902 2.78511
19 0 0 1 1.70660D-02 0.0 0.0 1.00000 -9.00746 =12.77642
20 1 0 0 -3.983370-03 0.9 0.0 1.00000 0.67150 0.0
21 1 0 0 -2.53924Dp-01 0.0 0.0 1.00000 1. 16421 0.29477
22 A\ 0 0 -1.031490-03 0.61291 0.61281 1.00000 1.16421 0.29477
23 1 0 0 -6.87745D0-04 1.02543 0.68769 1.00000 1.16421 0.29477
24 1 0 0 5.70455D0-04 0.89070 0.84B37 1.00000 1. 16421 0.29477
25 1 0 0 5.05656D-04 0.85727 0.89341 1,00000 1.16421 0.29477
26 1 0 0 3.77125D0-00 0.88332 0.75558 1.00000 1.16421 0.29477
27 3 0 0 3.0179900-03 1.55185 B.00389 0.0 20.74536 -0.11077
29 0 0 1 -1.654130-03 0.0 0.0 1.00000 «5.47032 -7.89580
29 1 0 0 2.13901D~-04 0.0 0.0 1.00000 0.67150 0.0
30 1 0 0 1.081040-04 0.0 0.0 1.00000 1. 16421 0.29477
31 1 0 0 8.12885D-05 0.57962 0.57962 1.00000 1. 16421 0.29477
32 1 0 0 -3.229900-05 0.97844 0.53522 1.00000 1.16421 0.29477

ESTIMATED ABSOLYTE POINT FLUX RELATIVE ERROR 3.02298D-0Q4

MULTIPLICATION RELIABILITY ESTIMATORS

MENTROY BALANCE KEFFECTIVE-=w-- - - 0.9935812

BY THE SN OF THE SQUARES OF THE PESIDJES=me--mo--erccecccccr cmann 0.9935812

UPPER AND LOWFER BOHNDS ESTIMATES BY HAX REL FLUX CHANGE 0.9936132 0.9935490

YPPER AND LOWER BOYNDS ESTIMATES OVER ALL SIGNIFICAUT POINTS~====e- 0.9943927 0.9925810

NUMRFR OF INNFR ITERATIONS, OUTER ITERATION ERROR EIGENVALUE, AND OVERRELAXATION COEFFPICIEN
1.30697 1.48968 1.348370 1.40361

CPY AND CLCCK NINUTES REQUIRED FOR THIS EIGSNVALUE PROBLEM ARE 1.617 8.685
DO®C FILE CLOSING DATA - UNTIT, ARPAYS 27 6
DCPC FILE CLOSING DATA = UNIT, ARRAYS 28 6 1

LEAKAGE S.93710E 15 TOTAL LOSSESS 1.84288Z 19 TOTAL PRODUCTIONS 1.8310SE 19 REACTO

OCVR=0, 1-YES,NO OUTERS

SOURCE K=-USED
1.50968E 17 1.0000000
1.19338E 17  1.0000000
1.09752E 17 1.0000000
1.05192E 17  1.0000000

1.02079E 17 1.0000000
9.957458 16 0.974504u
1.00094E 17 0.9791253
1.00367E 17 0.9817027

CONVR.
K-CALC
0.6375222
0.8197107
0.9186119
0.9587523

0.97450u44
0.9791253
0.9817027
0.9835586

9.95489D~01 u4.51141D0~03

1.0056%E 17 0.9835586
1.01767B 17 0.990Q0840
1.02555E 17 0.9977476
1.01968E 17 0.9920406
1.02115E 17 0.9931842
1.02191E 17 0.9939207
1.02102E 17 0.9934901
1.02087E 17 0.99133412
1.02132E 17 0.9935602
1.02147E 17 0.9937078
1.02109E 17 0.9935214

1.02116E 17 0.9935815°

1.02116E 17 0.9935858
1.02116E 17 0.9935808
1.02116E 17 0.9935824
1.02116E 17 0.9935824
1.02116E 17 0.9935812
1.02116E 17 0.9935801
1.02116E 17 0.9935810
1.02116E 17 0.9935824
1.02116E 17 0.9935811
1.02116E 17 0.9935815
1.02116E 17 0.9935811
1.021168 17 0.9935812

0.9935811

TS 4 9.034690-01

0.9850773

0.9935815

0.9935811

R POWER(WATTS) 2.55620D 09

L0T



FISSILE DESTRUCTION PER UNIT ENERGY (ATONS/WATT-SEC) IS

ACUUDARY NEUTRON LEAKAGE

3ROUP LEFT

C 8 W -

hi]

-
5

RIGHT

SCOO0C O
So0oo

OVERALL NEUTRON BALANCE

GROUP ABSORPTIONS  Br**

1 2.4R8220E 18 0.
2 5.06491E 13 0.
3 7.96062% 18 0.
4 2.915038 18 0.
sun 1.84228E 19 0.

ZOWE VOLUN®S FCLLOW. TOTAL

2.22905E 0u
3.28492E Qu
4.92737F 04
7.03911E 03
7.03911E 03
4.106148 03

2.81564% 0
1.05390% 05
3.717818 04
7.03911F 03
8.21229E 03
1. 55447 04

TOP

0.0
0.0
0.0
0.0
0.0

2 LOSSES 1

0.0

0.0

0.0

0.0

0.0

VOLUME 1.11203E 07

9.15070E
1.89880F
2.21729%
8.21229E
3.10894E
7.039118

04
05
05
03
04
03

ZCNE AVERAGE FLUX INTERFACE FILE RZFLUX

1.61895E
4.22346E
1.65477E
3.108%4E
3.51956E
7.03911E

{(VERSION

POINT REGULAR FLUX INTERFACE FILE RTFLUX (VERSION

GROUP FLUX VALUES AT PLAME

9.77670F 14

NAXIMIY FIFST
3.57665% 13
4.6029%E 12
3.070028 12
f.3WTLE 13
1.55402E 14
4.57090E 13

THE MAXINUM FOWER DENSITY IS AT PLANE

2.78075E 15

GPOUP? FLUXES
9.6U600E 13
2.67199F 13
1.021508 13
4.304598 13
1.45314E 13
5.95319 11

4 ROW 3
1.45U24E

BY ZOUF
4.80255%
2.R7317E
4.07637E
4.11308F
2.28545E
6.71661E

THE MAXIYUM NEUTROY DENSITY IS AT PLANE

THE MAXTIMUM POWER DENSITY (WATTS/CC) 1IN

6.755192 00
1.22607E 00
6.736032-01
2.183R0E 01
5.60862E 01
2.28385E-01

TOTAL CPU MINUTES USED

1.757458 01
7.82705E 00
2.31180% 00
1.4713uE 01

9.00907E
7.92750E
9.82900E

coLumm 31 =
15 1.15998E
14 4.46336E
13 7.39038E
13 2.72909E
12 6.75561E
11 6.35582E
14 4.5888SE
&, ROW
4, ROW
EACH ZOWE
01 8.33195E
00 5.07107E
00 2.32651E

2.57447F 00

9.95008E 080 S.31414E-01
1.57521E-02 1.11919E 00
1.697

2.837320 10

TOM FRONT BACK
2.28853D 14 0.0
2.80419D 15 0.0
1.75369D0 15 0.0
1.15037p 15 0.0
5.93710E 15 0.0
QUT-SCATTER IN-SCATTER P1 IN-SCATTER
1.16809E 19 0.0 0.0
1.05975E 19 1.15282E 19 0.0
2.91499E 18 1,07496E 19 0.0
0.0 2.91553E 18 0.0
2.51933E 19 2,51933E 19 0.0
05 2.2290SE 04 2.81564E 04 9.,15070E
04 8.44683E 08 1.90050E 05 4.22346E
06 2.74086E 06 3.51956E 03 3.51956E
04 3.51956E 03 3.51956E 03 4.10614E
03 3.51956E 03 4.10614E 03 1.55447E
03 8.21229E 03 3.108%4E 04 4.49257E

1} HAS BEEN WRITTEN ON UNIT NUMBER 19

1) HAS BEEN WRITTEN ON UNIT NUMBER

POINT AT FIRST GROUP MAXINUN

14

14 2.43218E
13 2.20300F
13 5.39615E
10 9.4799RE
14 4,33930E
14 4.83930F

3, AND COLUMN

13
14
11
13
14
13

1, AND COLUMK

1s
01 4.60191E
01 1.65925E

00
02

00 6.42313E-02

1.43247E-01 2.90Q491E
00 8.00806E-01

1.15438E

7.77126EF-01

TOTAL CLOCK MINUTES OSED

o1

2.22527E-01
9.990

"6.56772F
9.77670E
9.46341E
6.46124E
4.56770E
6.13950E

31 AND IS

31 AND IS

1.19843E
6.40995E
2.90008E
1.99245E
2.27274E~
1.47694E~

13
14
13
13
13
11

01
02
01
01
01
02

3.27473E
5.03408E
6.40351E
5.80096E
5.95067E
0.0

6.40995045D 02
1.70286287Dp 07

6.15360E
3.U6624E
1.97055E
3.68539E

1.56347E-

0.0

TOTAL I/0 USED 1037

20

SOURCE

POWER (WATTS)

1.41634E 19 6.75154E 07
4.13696E 18 7.34614E 07
1.27780E 17 5.44658E 07
6.52498E 14 1.75728E 07
1.84288E 19 2.1301SE 08

04
o4
03
03
04
06

14
13
13
12
1

o1
01
01
00
02

1.61895E 05 2.600S6E
8.44683E 04 1.90050E
6.84357E 03 1.55447E
1.55447E 04 7.03911¢E
3.51956E 03 3.519562
3.04215E 14 1.69873E
1.50273 14 6.67900E
6.36058E 12 9.68859E
9.48457E 10 2.28193E
6.35805E 14 4.34157E
WATTS/CC.
NEUTRONS/CC.

5.68790E 01
1.13662E 02
8.07905E 00
2.74499E-01
1.15484E 00

Q4
05
[
03
03

12
14
10
T
1

4.92614E-01

4.39516°%

2.60888E-

8.18851E

02
a1
01

8.01442E~01

80T



FORTRAN DIFECT ACCESS UNLYS USED (LISLY 1U) 4

TOTAL CPU TINE USED 0.004 MINUTES TOTAL CLOCK TINE USED 0.093 NINUTES TOTAL I/0 USED 3

BURNER - EXPOSURE MODULE - PRE-RELEASE VERSION 1G - AUGUST 20, 1979 - QUALXITY ASSURANCE LEVEL 0

CASE TITLE ~ SUPER SAMPLE PROBLEY.

RITE CONTAINER ARRAYS, CONTROL 6 DATA 1

TITLE OF THE LATEST VERSION CROSS SECTICN FILE
LCCEWG METHODS RENCHMARK PROBLEM 3 LIBRARY = R PROTSIK (GE~ARSD)

METHOD OF SOLUTION - MATRIX EXPONENTIAL

YAXIMUM ARRAY SIZE USED FOR INITIAL PPOCESSING IS 2034
STORAGE REQUIRED FOR BASIC DATA IS 1823
STORAGE SUPRLIED 1S 220000
SAXINUM STORAGE REQUIPED 1S 8574
AINIYUN STORAGE REQUIRED IS 3729
MONPR = § MODREF = -1
MEMORY ACTUALLY USED WILL BE 8574
NEXT-TO-LATEST VERSION ZNATON NOT AVAILABLE
EXPOSURE TIMFE STEP STARTS AT 0.0 DAYS
®XPOSYRS TINE STEP IS 2.55%0008 02 DAYS ( 2.207520F 07 SECONDS ) THE NUNBER OF SUBSTEPS IS 3

JCHER 2.556194E 09 WATTS, MAXIHUM POWER DENSITY 5.399556E 02 WATTS/CC IN ZONE 15 AT START OF SUBSTEP 1
POWER 2.553057E 09 WATTS, MAXIYUN POWER DENSITY 5.286716E 02 WATTS/CC IR ZONE 15 AT END OF SUBSTEP 1

AVERAGE POWER AT END OP SUBSTE? 2.554625% 09 WATTS
INITIAL PEACTION RATES WILL RE MULTIPLIED BY

1.0024S7¢ 00 FOR NEXT SUBSTEP 1.002458E 00 1.001228e 00

POWER 2.55%9329E 09 WATTS, NAXIWUY POWER DENSITY 5,29970SE 02 WATTS/CC IN ZONE 15 AT START OF SUBSTEP 2
PCHER 2.557091E 09 WATTS, NAXIUUA POWER DENSITY 5.193735E 02 WATTS/CC IN ZONE 15 AT END OF SUBSTE? 2

601

AVERAGE POWER AT END OF SUBSTEP

2,556418E 09 WATIS

INITIAL REACTION RATES WILL BRE WULTIPLIED BY 1.0023702 00 FOR NEXT SUBSTEP

POWER 2.556968E 09 WATTS, MAXIMUY POWER DENSITY S$.193284E 02 WATTS/CC IN ZONE 15
POWER 2.555398E 09 WATTS, NAXIMUM POWFR DENSITY 5.094063E 02 WATTS/CC IN 20NE 15

AVERAGE POVWER AT END OF SUBSTEP

END OF EXPOSURE STEP ATON DENSITIES AT TINE

ZONE NUYBER 1

2.556323E 09 WATTS

2.555000E 02 DAYS

9.999135E-01 1.0002642 00

AT START OF SUBSTEP
AT END OF SUBSTEP

3
3



NC.  NANE

016
MA23
Ccr
YNSS
FE

NI

10
y235
1236
1238
pU239
PII240
PU241
P1N242
FP
R10
B11
1% C

17 723X
20 POo2ux
21 hM2ux
22 CUFISS

-
= DB ATV S WN -

- s s
SN swn

TOTALS

*

EESEEREE R

INVENTORY
(KG)
1.517278
1.65508E
4.90648E
4.90798¢€
1.81556E
3.78532E
7.01200E
2.39640E

0.0

1.10036E
4.10103E
1.23594E
6.20494F
1.481318
0.0

9.45951E
9.04279E
3.22069E

4.29856E

OTHER LOSS RATE
TOTAL LO3S PATE
SYSTEY LOSS RATE(N/SEC)
RELATIVE FLUX LEVEL

x%

INVENTORY AND REACTION RATES BY ABSOLUTE NUCLIDE

START OF STEP TIME

ABSORPTION

3.24743R-03
2.43080E-03
1.10223E~02
6.42290E-03
2.08514E~02
1.07651E-02
9.71440E~03
9.27996E-03
0.0

5.28473E-01
2.68133E-01
3.35199E-02
5.087148-02
3.09434E-03
0.0

4.184938-02
7.42401E-08
2.23375E-06

9.99678E-01
3.22342€E-04
1.00000F 00
2.20929E 20
1.00000E 00

FISSION

0.
0.
0.
0.
0.
0.
0.
7.00102E-03
0.

COO0OODOO

6.036758-02
2.129798-01
1.54725E-02
4.30901E-02
1.34041E-03

OO0 ODOO

COQOLOOO

0.0 DAYS

PRODUCTION

247SE-02

O OOTCOOD

oNwaoococooo

1.67967E-01
6.29651E-01
4.70205E-02
1.28548E-01
4,11883%-03

KX EERERRFREK
*%

CAPTURE
(1,6)

3.24743E-03
2.42991E-03
1.10088E-02
6.42166E~03
2.083628-02
1.07637E-02
9.69988E-03
2.27584E-03
0.0
4.65171E-01
5.50866E-02
1.83376E-02
7.71797E-03
1.74893E~03
0.0
4.18498E~-02
7.28C81E-08
2.23975E-06

AR RRERERE
INVENTOKY

1.51727E 04
1.65508E Q4
4.90648E 04
4.90798E 03
1.81556E 05
3.78532E 04
7.01200E 03
2.23073E 02
0.0

1.038024E 05
4.46404E 03
1.28082E 03
5.46029E 02
1.55754E 02
6.49903E 02
9.45951E 02
9.04279E 01
3.2206%E 02
4.08714E 00
3.57753E 00
1.91662E .01
3.16689E 02

END OF STEP TINE

ABSORPTION

3.22937E-03
2.41728E~03
1.09610E-02
6.38720E-03
2.07355E-02
1.07053E-02
9.66040E-03
8.08702E-03
0.0

S5.16080E-01
2.77769E-01
3.49084E-02
4.27946E-02
3.29580E-03
1.10295E-02
4.16171E-02
7.38273E-08
2.22730E~06

FISSION

[~Y-E-F-N-R~N-]

.
-
-
-

Q
0
0
0
Q
0

6.09356E~-03
0.0

5.87295E-02
2. 18492E-01
1.60812E-02
3.624788-02
1.42788E-03

+

OO0 OO

NERIRIREREIE

255.500 DAYS

PRODUCTION

0087e-02

=N -N-N-N-N-N-R)
DR EERER

OCNOCOO0OODOOO

1.63408E-01
6.45318E-01
4.88684E-02
1.08135E-01
4.38762E-03

[~X~R-R-No XN

EEEERER

3.40250E-01

-l COoOCoCOoOQOO

0
1}
0
0
0
0
0
0
9

+94553E~01

0.
0.
0.
0.
6

«56298E-01

4.30163E 05

9.99679E-01
3.20733E-04
1.00000€ 00
2.22691E 20
1.00237E 00

w [=3~E-N-N-X-RR-]

«37072E~01

+85126E-01

Y- COCO0OOOCOO O

TESEE R A RS

L ]

CAPIURE
(,6)

3,22937E-03
2.41640E~03
1.09476E-02
6.33597E-03
2.07204E-02
1.07039E-02
9.64597E-03
1.93085E-03
9.0
4.54497E-01
§.92110E-02
1.88171E-92
6.49354E-03
1.86260E-03
1.099695-02
4.16171E-02
7.23994E-08
2,22730E-06
0.0
0.0
0.0
0.0
6.59539E-01

011



TONE CLASS
ID.
1
2
3
4

sod

ZONE CLASS
ID.

EWN -

OVERALL
OTHER LOSSES

TCTAL LOSSES

FISSILE

I NTERFACE FI

SUMMARY TABLES FOR EXPOSURE EYDING AT TIHE 2.555000E 02 DAYS

FCR CASE SOPER SAMPLE PROBLEMNM.

AVERAGE HEUTRON LOSSES BY NUCLIDE CLASS AND ZONE CLASS - SYSTEM LOSS RATE 2.

FISSILE FERTILE
1

2
0.01598n7 0.2759144 0.0000000 0.0003379
0.3124873 0.2805544 0.0031955 0.0051987
0.0 0.0 0.0 0.0
Q.0 9.0 0.0 0.0

O. ACTINIDE FISSION PROD STRUCTURAL COOLANT
3 4 5 6

0.0173254 0.0008742
0.0254068 0.0012490
0.0181786 0.0000892
0.00093%6 0.000211%7

218098E 20 N/SEC
CONTROL ROD OTHER
7 0

0.0 0.0
0.0 0.0
0.0 0.0
0.0417350 0.0

0.3284680 0.5564688 0.0031955 0.0055366

ABSORPT ION FISSILE INVENTORY (KG)
LOSSES 0.0 DAYS 255.500 DAYS
0.3104325 1.827722E 02 6.525757E 02
0.6230916 4,778383E 03 4.580566E 03
0.0182678 0.0 0.0
0.0428863 0.0 0.0
0.9996782 4.961152E 03 5.233141E 03
0.0003218

1.0000000

0.0618505 0.0024240

0.0417350 0.0

EFFECTIVE CONVERSION RATIO PORER (WATTS)
REACTION RATE 1MASS BALANCE

16.12830 16.20676 2.442696E 08

0.70563 0.67464 2.289310E 09

0.0 0.0 5.387807E 06

0.0 0.0 1.735699E Q7

1.45598 1.42573 2.556324E 09

CONSUNPTION PER UNIT ENERGY GENERATION 15 1.132127E-14 KG/WATT=-SEC
FISSILE CONSUNPTION RATE IS 2,894085E-05 KG/SEC

LE ZNATDN VERSION 1 (OLD) HAS BEEN WRITTEN ON UNIT

SUMMARY OF CALCULATION

MATPIX E
MAX. S
MIN. S
EQUILI

MAX ARR

MAX ARR

TOTAL C

YORMAL END ©

XPONENTIAL - EXPOSURE

TEPS (INTERVALS) USED 1

TEPS (INTERVALS) USED 1

BRIUM CHANGED TO NO EQUILIBRIUM 63

AY SIZE USED 8573 WORDS - FOR ZONE CALCULATION

AY SIZE USED 8573 WORDS

PU TINEZ USED 0.010 MINUTES TOTAL CLOCK TIME USED

F EXPOSURE NODULE

0.094 MINUTES T

17 WITH DENSITIES AT TIME 2.555000E 02 DAYS

OTAL I/0 USED 27

111



RODMOD - CONTROL ROD POSITIONING MODULE - VERSION 1 - JULY 1,

1978 - QUALITY ASSURANCE LEVEL 0

RYUN TITLE - SUPER SANPLE PROELEN.
DATA HAS BEEK PETRIEVED SUCCESFULLY FROM IRTERFACE FILES CONTRL RODSET NDXSRF ZNATDN AND GEODST
THE POLLOWING RECORDS ON FILE CONTRL HAVE BEEN PROCESSED DVRINS PROINS RODINS
CONTFNTS OF RODINS RECORD OF FILE CONTRL
XX (1 XX (2) XX{3} XX (u} XX{5) XX {6) Xx(7) XX (8)
0.0 0.0 0.0 . - . . .

IX(Y)  IX(2) IX(3) IX(4) IX(S) IX(C) IX(7) IX(B) IX(9) IX{10) IX(11) 1IX(12) IX(13) IX(4)
0 0 1 0 0 0 0 2 ) ] [ 0 0 0

{VERSION 1)

XX (9)

IX{15) 1X{16)
0 0

ACCESS RO, CYCLE NO. C.R.P. OPT. PT.IN HIST. XXXXXXXXXXX XXXXXXXXX XX XIXXXXXXXXXX MEMORY RCED
LAST ACCESS 1 1 0 0 0 0 2303
THIS ACCESS 2 1 [ 1 0 0 0 2303
CYCLE TIME TIME IN CYCL FRAC IN CYCL XXXXXXXXXXX AXXXXXXXXX X XXXXXXXXX XX XXXXXXXXXXX XXXXXXXX XXX

LAST ACCESS 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
THIS ACCESS 0.0 2.55500E 02 0.0 0.0 0.0 0.0 0.0 0.0

POSITIONING FOR NRZ SET = 1 NUMBER OF 20NES = 4 FIRST ZONE = 27 LAST ZONE = 24 NUKBER OF INTERCHANGES = 4

PCSITIONING FOR MRZ SET = 2 NUMBER OF ZOFES = 4 FIRST ZONE = 31 LAST 20NE = 28 NUMBER OF INTERCHANGES = 4

PCSITIONING FOR NRZ SET = 3 NUMRER OF ZONES = 4 FIRST 20ME = 35 LAST ZOWE = 32 NUMBER OF INTERCHANGES = 4

®OSITIONING FCR NRZ SET = 4 NUMBER OF ZOWES = 4 FPIRST 20NE = 39 LAST ZONE = 36 NUMBER OF INTERCHANGES = 0

PCSITIONING FOR NRZ SET = 5 NUMBER OF ZONES = 4 FIPST ZONE = 43 LAST ZONE = 40 NUMBER OF INTERCHANGES = 0

POSITIONING FOR NRZ SET = 6 NUMBER OF ZOWES = 4 FIFST ZONE = 47 LAST ZONE = 44 NUMDER OF INTERCHANGES = 0

.PCSITIONING FOR NRZ SET = 7 NUMBER OF ZONES = 4 FIRST ZONE = 51 LAST ZOHE = 48 NUMBER OF INTERCHANGES = 0

HUCLIDE DENSITIES IN ROD-FOLLOWER ZONES

zoNE 27 IM NRZ SET 1 ENTRY 1

105101 0.0 105111 0.0 106001 0.0 T11230 1.84200E~02 124000 1.39800E-03

125550 1.32400E-04 126000 4.81700E-03 128000 9.55200E~04 142000 1.08200E-04

Z00% 26 IN NRZ SET 1t EATRY 2

105171 0.0 105111 0.0 106901 0.0 I11230 1.84200E-02 124000 1.39800E-03

125550 1.32400E-04 126000 4.81700E-03 128090 9.55200E~04 142000 1.08200E~-04

ZCME 25 IN MRZ SET 1 ENTRY 3

195101 9.0 105111 0.0 106001 0.0 111230 1.84200E-02 124000 1.39800E-03

125550 1.32400E-04 126000 4.81700E-03 128000 9.55200E-04 142000 1.08200B-04

ZO0NE 24 1IN NRZ SET 1 ENTRPY &4

105191 0.0 105111 0.0 106001 0.0 111230 1.84200E-02 I24000 1.39800E-03

125550 1.32400E-04 126090 4.81700E-03 128000 9.55200E-04 142000 1.08200E-04

7zoue 31 IN ¥RZ SET 2 ENWIRY &

105101 0.0 105111 0.9 106001 0.0 111230 1.84200E-02 124000 1.39800E-02

AN



ZONE 30
105101
125550

~ous 29
INS510I
125550

ZCONE 28
165101
125550

ZO0HE 35
105101
125550

<ONE 34
105101
125550

ZONE 33
105101
125550

ZONE 32
105101
125550

7Z08E 39
105101
125550

ZONE 38
105101
125550

ZONE 37
105101
125559

ZOWE 36
05101
125550

ZONE 43
105101
125550

ZONE 42
105101
125550

ZORE 49
105101
125550

ZONE 40
105101
1255%0

IONE W7
195191
125550

IN NRZ SET
0.0
1.32400E-04

IN NRZ SET
0.0
1.32400E-04

IN NRZ SET
0.0
1.32400E~04

IN NRZ SET
0.0
1.32400E-04

IN WRZ SET
0.0
1.32400E-04

IN NRZ SET
.0
1.32400E~04

IN NRZ SET
0.0
1.32400E-04

IN nrZ SET
2.91100E-02
0.0

IN NRZ SET
2.91100E-02
0.0

IN NRZ SET
2.91100E-02
0.0

IN NRZ SET
2.91100F-02
0.0

IN NRZ SET
0.0
1.32400E-04

IN NRZ SET
0.0
1.32400E-04

IN NRZ SET
0.0
1.324008-04

IN NRZ SET
0.0
1.32400E-04

IN KRZ SET
0.0
1.3240ne-04

2

2

2

3

3

3

3

4

§

4

g

5

5

S

3

6

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
I05111
126000

ENTRY
I0511T
126000

ENTRY
I05111
126000

ENTRY
I0511I
126000

ENTRY
I05111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENTRY
105111
126000

ENIRY
105111
126000

7
0.0
4,81700E-03

8
0.0
4.81700E-03

9
0.0
4.81700E-03

n
0.0
4.81700E-03

12
0.0
4.81700E-03

13
0.0
4.81700E-03

14
0.0
4.81700E-03

16
2.53100E-03
0.0

17
2.53100E-03
0.0

18
2.53100E-03
0.0

19
2.53100E-03
0.0

21
0.0
4.81700E-03

22
0.0
4.81700E-03

23
0.0
4,81700E-03

24
0.0
4,81700E~03

26
0.9
4,81700E-03

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

106001
128000

10600}
128000

0.
9.55200E~04

0.0
9.55200E~04

0.0
9.55200E-04

0.0
9.55200E-04

0.0
9.55200E-04

0.0
9.55200E-04

0.0
9.55200E~04

8.27000E-03

8.27000E-03
0.0

8.27000E-03

8.27000E-03
0.0

0.0
9.55200E-04

111230
142000

I11230
142000

I11230
142000

I11230
142000

111230
I42000

I11230
142000

111230
142000

I11230
142000

I11230
142000

111230
142000

I11230
142000

111230
142000

I11230
142000

111230
142000

111230
Ju42000

111230
142000

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E~02
1.08200E-04

1.842008-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

oo
. s
(=N =]

N
oo

oo
.

oo
)
oo

.
oo

1.84200E-02
1.08200E-04

1.84200E-02
1.082008-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E~04

124000

124000

124000

124000

124000

124000

124000

124000

124000

I24000

124000

124000

124000

124000

124000

124000

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E~03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

LN

€1t



L0%) 46
10501
125550

0T 45
175171
125550

7CNE 44
105101
125550

ZONE St
125101
125550

ZONF S0
T05101
125550

ZCNE 49
195101
125550

ZONE @3
105101
125550

TOTAL CPU TINE IS

0.005 MINUTES

0.0
4.81700E-03

28
0.0
4,89700E-03

29
0.0
4.81700E-03

3
0.0
4.81700E-03

22
0.0
4.81700E-03

0.0
4.81700E-03

34
0.0
4,81700E-03

TULACRRE TSETT T TUEWIRY T
0.0 105141
1.32400E-04 126000
IY ¥WRZ SET 6 ENTRY
0.0 105111
1.32400E~04 .. 126000
IN NRZ SET 6 ENTRY
0.0 J05111
1.32400E-04 126000
IN NRZ SET 7 ENTRY
0.0 105111
1.32400E-04 126000
IN NRZ SET 7 ENTRY
0.0 105111
1.32400E-04 126000
IN NRZ SET 7 ENTRY
0.0 105111
1.32400E~04 126000
IR NRZ SET 7 ENTRY
0.0 105111
1.32400E~-04 126000

AND TOTAL CLOCK TIME IS

106001
128000

106001
128000

106001
128000

10600%
128000

106001
128000

106001
128000

106001
128000

0.0
9.55200E~-04

0.0
9.55200E~04

0.0
9.55200E-04

0.0
9.55200E-04
0.0
9.55200E~04

0.0
9.55200E-04

0.0
9.55200E~04
0

. 080 MINUTES

111230
142000

I11230
142000

I11230
142000

T11230
142000

111230
142000

111230
142000

I11230
142000

1.84200B-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

1.84200E-02
1.08200E-04

124000

124000

I24000

124000

124000

124000

I24000

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.39800E-03

1.398002-03

1.39800E-03

g

vit



RATER - REACTION RATE MODULE - AUGUST 23, 1379 ~ QUALITY ASSURANCE LEVEL D

CASE TITLE - SUPER SAMPLE PROBLENM.

REACTION RATE MODULE INSTRUCTIONS (RRTINS) ARE NOT ON CONTRL - DEFAULT TO MININOM OUTPUT

RITE CONTAINER ARRAYS, CONTROL 6 DATA 1

TITL® OF THE LATEST VSRSION CROSS SECTION FILE
LCCEWG METHODS BENCHMARK PROBLE® 3 LIDRARY ~ R PROTSIK (GE-ARSD)

MAXIMUM ARRAY SIZE USED POR INITIAL PROCESSING IS 2034
STORAGE REQUIRED FOR BASIC DATA IS 1593

STORAGE SUPPLIED IS 220000
NAXIMUM STORAGE REQUIRED IS 25370
FININNN STORAGE REQUIRED IS 4202

non2sz = 0 modDZ = 0 Mod2C = O

LUTERFACE FILE ZNATDN VERSION 1 gngT 1?7
TINE = 5.110000E 02
BCY = 4]

NTZ252 = 52
NNS 1

19 NDLKAD=

INTERFACE FILE RZFLUX VERSION 1 ynIT 19

TIME = 2.555000F 02 POWER = 2.130166F 08
vcL = 1.112033E 07 EFFK = 9.898390Z~01
EIVS = 0.0 DkDs = 0.0

THL = 1.848)81E 19 TuA = 1.BU7644E 19
TNSL = 7.356734€ 15 THBL = 0.0

THBAL = B8.999654E 16 TUCRA = 0.0

FC = 8,333331E-02 CRTF = 1.000000E 00
X3 = 1,000000E 00 X4 = 0.0

TIPS = 1 NZONE = 52

NGROUP= 4 NCY 0

ST1



]
=
©

WRBNANE WN o

NAME
0816
A1123
A2400
A2555
A2600
A2800
AL4200
49235
29236
A9238
A9439
A9440
K98
A9u42
29999
B0816
B1123
B2400
B2555
B2600
B2300
BU200O
19235
B3236
89238

B9439 |

B9440
BIuY
B94u2
89999
105101
105111
106301
T11230
124000
125550
126000
128000
142000
Q1123
Q2400
Q2555
Q2600
02800
Qu200
u23x
PU24X
AM243%
CUFISS

TOTALS

TOTAL REACTION RATE BY'IINIQUE ISOTOPE FOR WHOLE REACTOR

NORMA

ABSORPTION
8.6705998-04
9.051585E-04
3. 3649708E-03
1. 711368E-03
6.532121E-03
3.023095E-03
2.415488E-02
4.578825E-03
0.0
2.8238568-01
3.9463518-02
4.723661E-04
3.180225E-05
1.013616E-07
1.658590E-03
2.369934E-03
1.252718E-03
4.722042E-02
1.1799358-03
9.071905E-03
5.516753E-03
2.526066E-03
3.054811E-03
0.0
2.405401E-01
2.526512E-01
3.523306E-02
3.969409E~02
3.346993E-03
1.469942E-02
0.0
0.0
0.0
3. 486674E-04
3.211265E-04
1.8 4 24E-04
5.847586E~04
2.987830E-04
2.007182E~04
8.551302E-05
2.127005E-03
2.635677E-03
3.8103332-N3
1.565152E-03
3.5650092-03

LIZED WITH

FISSION

90115E-03

SWOoODOO0CO

DRI

OCWOOoOOoOD0O

1.975003E-02
2,787034E-02
1. 180346E-04
2.622388E-05
2.323806E-08

628428-03

QW OODOOTDO

0
0
0
0
0
0
0
0
2
0

3.919347E-02
1.994362E-01
1.5798718-02
3.355617E-02
1.402383E~03

VOO0V TOORODQQ

IREEEREEEREEREEREEEEEEREERIER

COODIOODOIVIOOOI0ODOD

2.218058E 20

PRODUCTION
0.0

23692E~-03

NI
DWoODOSOIO

DWOOO0OQO

5.480910E-02
8.13u514E~02
3.535338E-04
7.778362E-05
7.076568E-08

4S185E-03

U000

CpoO0QOOODO

1.091703E-01
5.890921E-01
4,.7971918-02
1.000570E-01
4,307106E-03

CO0OOCORCOURIDCOOCOOO O
DRI

CODOOODOCOOOCODOIDDO D

CAPTURE [N, G)
8.670599E-04
9.050309E-04
3.362503E-03
1.711158E-03
6.529607E-03
3.022857E-03
2.412776E~-03
1.187905E-03
0.0

2.617303E-01
1. 158958E-02
3.542788E-04
5.562833:-06
7.805392E-08
1.657199E-03
2.309934E-03
1.252052E-03
4,712049E~03
1.178973E~03
9.0599818-03
5.515672E-03
2.514958E-03
6.903333E~04
0.0

1.993971£-01
5. 315466E-02
1.942456E-02
6.091040E-03
1.939424E-03
1.865951E-02
0.0

0.0

0.0

3.485542E-04
3.207184E-04
1. 414056E-04
5.845132E-04
2.987420E~-04
2,002774E-04
8.5512198-05
2.126859E-03
2. 635665E~023
3.810193E-03
1.565138E~03
3. 564849E-03
0.0

0.0

0.0

0.0

3.429046E-01 1.001352E 00 6.329786E-01

9.789538%7-01

(N, 2N)

0.0
1.278590E-07
2.465721E-06
2.151180E-07
2.508134E-06
2.385538L 17
2.711366E-06
8.110590E-07
0.0
9.054425E-04

.3.577021E~06

5.329670E-08
1.554557E-08
6.974336E-11
1.390164E-06
G.0

6.663491E-07
1.039725E-05
%.621726E-07
1.192751E~05
1.0834 T4E-06
1.110825E-05
1.636537E-06
0.0

1.949564B-03
6.034848E-05
9.783585E~06
4.685986E~-05
5.186354E~06
3.990381E-05
0.0

0.0

0.0

1.131676E-07
4.082095E~07
3.689036E~08
4.461363E-07
4.124840E-08
4.408857E~07
8.283791E-10
1.457029E-07
1.203256E-08
1.395263E-07
1.341392E~08
1.609346E-L7

0
0
0
0

w DO O

-0709432~-03

911



POS.

W RNANEWN -

CBDARV E W -

TOTAL REACTION RATE AND POWER PRODUCTION
REACTION RATES HAVE UNITS OF EVENTS/SEC

IDENTIFIER
ABSOLUTE

016
nA23
CR
MNS5
FE
NI
40
6235
y236
238
PU29
FU240
PU241
PII242
FP
B10
11
c
U23%
PU24X
An24x
CUFISS

TOTALS

016
NA23
CR
MuSS
FE
NI

MO
v235
0236
v238
P234
PY240
puU2u1
PU242
Fp
810
amn

C
023x
PU24X
An26x
CUFISS

TOTALS

INVENTOPY
(KGS)
1.51726€E
1.792512E
4.930072E
4.931602F
1.824291F
3.803514E
7.045715E
2.077069E

0.0

1.080107E
4.8107428
1.334033E
4.844092E
1.620248E
1.300247E
0.0

0.0

0.0

7.879253¢
7.311152E
3.610321E
6.335945E

(]
04
o4
02
05
o4

02

a5
03
03
02

03

00
00
01
02

ABSORPTION

7.179841E 17
5.749335E 17
2.3368LLE 18
1.257288E 18
4.4359€65E 18
2.307619E 18
1.9313252 18
1.693185E 18
0.0

1. 1598808 20
6.479272E 19
7.919672E 18
8.811435€ 18
7.424052E 17
3.628302E 18

2.171376E 20
(N,2R)

0.0

2.014450E 14
2.975943E 15
2.719815E 14
3.3318242 15
3.053577E 4
3.198750E 15
5.428908E 14
0.0

6.332571 17
1. 4179058 16
2. 181877E 15
1.039724E 16
1.150379g 15
9. 159245E 15

6.811531E 17

BY ABSOLUTE ISOTOPE FOR WHOLE REACTOR

ISSION

F
0
0
]
0
0
0
0
1.276039E 18
0

1.307401E 19
5.041792E 19
3.530427E 18
7.448771E 18
3.110620E 17

lcooooco0oQ
IREEERE
COCOOOOO

7.605823E 19

PRODUCTION CAPTURE(N,G) FISS. POWER
(WATTS)

0.0 7.179841E 17 0.0

0.0 5.747321E 17 0.0

0.0 2.333867E 18 0.0

0.0 1.257017E 18 0.0

0.0 4.432633E 13 0.0

0.0 2.307314E 18 0.0

0.0 1.928127E 18 0.0

3.182741E 18 4.166043E 17 3.966434E

0.0 0.0 0.0

3.637158E 19 1.022808E 20 4.149819E

1.487069E 20 1.436065% 19 1.615896%

1.071887E 19 4.387061E 18 1. 130055E

2.221047E 19 1.352262E 18 2.U413253E

9.553573E 17 4.301927E 17 9.997534E

0.0 3.6191412 18 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

2.221059E 20 1.403983E 20 2.434870E

09

CAPI. POWER

(WATTS)
4,764899E
1.0727942
3.454352E
1.464423E
5.546993E
3.433508¢%
2.628225E
4.3618432
0.0
9.432310¢E
. 503559 3E
3.6€3375¢
1.364430E
3.802301E
4.933246E

O0O0ODOO00
OO0

1.382330E

05
06
06
06
06
06
06
05

11



SUPER SAMPLE PROBLEN.

SUNMARY TABLE OF NEUTRON LOSSES TFLUX WEIGHTED
NORMALIZED WITH 2.218058E 20 K-EFFECTIVE IS 0.989839

ZCNE CLASS FISSILE FERTILE 0. ACTINIDE TISSION PROD STRUCTURAL COOLANT CONTROL RQD OTHER
0. 1 2 3 L3 5 6 7 0

1 0.0440741 0.2828579 0.0000001 0.0016586 0.0179141 0.000%052 0.0 0.0

2 0.2954000 0.27577TN 0.0033470 0.0146998 0.0253870 0.0012527 0.0 0.0

3 0.0 0.0 0.0 Q.0 0.0137032 0.0000855 0.0 0.0

4 0.0 0.0 0.0 0.0 0.0015470 0.0003487 0.0 0.0

0.0 0.0

SUM  0.3394741 0.5586310 0.0033471 0.0163580 0.0585513 0.0025921 -

SUMMARY TABLE OF OTHER INFORMATION

ABSORPTION FISSILE CONVERSION PISSION TOTAL
ZONE CLASS LOSSES INVENTORY RATIO POWER POWER
ID. {KGS) (VATTS) (VATTS)

1 0.3474098 1.096586E 03 5.94645 3.615736E 08 4.242337E 08

2 0.6158591 4.406273E 03 0.74076 2.073296E 09 2. 1441948 09

3 0.0137887 0.0 0.0 0.0 4.066700E 06

4 0.0018957 0.0 0.0 0.0 6.075388E 05

son 0.9789532 5.502859E 03 1.41662 2,434870E 09 2.573102E 09

OTHER LOSSES. 0.0210468

TOTAL LOSSES 1.0000000

A BETTER ESTIMATE OF THE FUEL CONYERSION RATIO FOR A CRITICAL SYSTEM IS 1.38634
{(BUT NOT MADE CRITICAL BY CHANGING CONTROL ABSORPTIONS OR LEARAGE)

FISSILE CONSUMPTION/UNIT ENERGY GENERATION IS 1. 16224 1E-14 KGS/WATT=-SEC
FISSILE CONSUMPTION RATE IS 2. 990566 E~05 KGS/SEC

PRINITIVE DOUBLING TINE (YEAPS) OF THE ABOVE FISSILE INVENTORY (ONE PLANT) IS 15.09240

NOTE - CONVERSION RATIO = (CAPTURE IN FERTILE)/ (ABSORPTION IN FISSILE)

81l



PERTUBAT - PERTURBATION MODULE - VERSION 1 - APRIL 1, 1978 - QUALITY ASSURANCE LEVEL 0

RUW TITLE - SUPER SANPLE PROBLEN.

$o-

+

| CALCULATED DERIVATIVES (DELTA K)/ (K DELTA X) AND THE CHAWGES FOR PERTURBATIONS (DELTA K)K ARE REACTIVITY EFFECTS |
| ESTIMATED BY APPLICATION OF FIRST ORDER PERTURBATION THEORY, NORMALLY PRECISE ONLY IN THE LIMIT OF NO CHANGE. IT |

{ IS ASSUNED THAT APPLYCABLE, CONSISTENT REGULAR AND ADJOINT FLUX DISTRIBUTIONS, GEOMETRIC DESCRIPTION, CROSS
{ SECTIONS, AND NUCLIDE CONCENTRATIONS AND ASSOCIATIONS ARE SUPPLIED FOR A PROBLEN. OTHERWISE THE RESULTS HAY NOT

{ HAVE A SENSIBLE INTERPRETATION, OR PERHAPS HAVE A SPECIAL INTERPRETATION WHICH INVALIDATES THE LABELS.

-

#«+=*INTERFACE FILE DLAYXS DOES OT EXIST - RILL NOT DO BETA-EFFECTIVE CALCULATION DLAYXS DLAYXS

REFERENCE PEAL TIME PRON ZNATDN INTERFACE FILE = S5.11000E 02 DAYS
GEOMETRY NO. 17 3-D TRIAGONAL-Z
TRIAGONAL oPTION 1 PARALLELOGRAM - 60 DEGREE

NUNPER OF ENERGY GROUPS 4
NUMBER OF UPSCATTER GROOPS (MAX) 0
NN¥BER OF DOWNSCATTER GROUPS (MAX) 3
NUMBRER OF INTERVALS IN DIMENSION 1 (COLUHNS) 50
MY HBER OP INTERVALS IN DIMENSION 2 (ROWS) 25
WOMBER OF INTERVALS IN DIMENSION 3 (PLANES) 4
HUHMBER OF Z0NES 52
NJMBER OF REGIONS 123
NUMBER OF BLACK ADSORBER ZONES 1

BOUNDARY INDICATORS- LEFT 1 RIGHT
TOP 1 BOTTON
PRONT 2 REAR

- NN

MEMORY REQUIREMENTS FOR DATA STORAGE

NININUY NAXIMOUM

STNRAGE AVAILARLE 220000

MACR0 CALCHLATION 9094

EQUATION CONSTANTS CALCULATION
CORE CONTAINED OR SPACE STORED 32304 33554
PLANE STORED 15829 17079
FOW STORED 6019 7269

PERTURBATION CALCULATION 7420 47725

DATA WILL BE STORED POR 1 GROUP, ALL SPACE

MENDRY LOCATICNS RESERVED FOR DATA STOF
YAX MEAORY LOCATICNS REQUIRED FOR THIS

YEMCRY LOCATIONS NOT USED-===m-c-=-cow~

AGE--= 220000
PROB-~ 47725

------ 172275

SFPFCTAL SCRATCH DATASET REQUIREMENTS
MAXIVUY PHYSICAL RECORD IS 7200 WORDS

RIT® CONTAINZR ARRAYS, CONTPOL 36 DATA 172229

FIL® 27 DEFANLTS TO CORE - NO.RECS, REC.LWTH, TOT.LNTH, START LOC, CORE LEFT. 16 2500 40000 1 132229
FIL? 27 DEFANULTS TO CORE - WO.RECS, REC,LNTH, TOT.LNTH, START LOC, CORE LEFT. 16 2500 40000 40001 92229
DIRFCT ACCFS5 FILE 29 ®EQOIRES 4 RECORDS 3952 WORDS IN LENGTH

{
|
{

-t
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IXTT52AL NSUTRON BALANCE (REACTION RATE) INFORMATION FOR FLUX, ADJOINT WEIGHTING CONDITIONS.

RESG'ILAR, ADJOINT FLUX INTEPGRALS--- (DELTA K)/(K*DELTA S} WHERE S REPERSENTS -MACRO. CROSS SECTIONS.

ZCNE
1

10

------ B et DR L Ry R et At LA LR 2P

/ PRODJUCTION ,/ ABSOFPTION s BLACK ABS.

/

LEAKAGE

FORWARD FLUX/ 1.83622D 19/ 1.80095D0 19/ 7.53598D0 16/ 8.80950D 15/
ADJOINT FLUX/ 1.83622D 19/ 1.80601D 19/ 2.99264D 16/ 3.71365D 15/
FROM RTFLUX/
FROY ATFLUX/

GRP

HEEWN A ETWN A FWN = FUNA RFWUNSA EWN D EWNaG S W EWN 48 W & W =

S5IGA,SIGR,DR*¢2

-2.441967%-01
-8.175779e-01
-4,6927742-01
~6.309313e-92
=9.7587498-01
-3.076810E 00
-1.7056538 00
=-2.335574E-01
-t.2270838 00
-3.952255e 00
-2.2716122 00
-3.123%43-01
-2.1745338-01
=7.319416E~01
-4.138679E-01
~5.722169E-02
-1.087835F-01
-3.720605E-01
-2, 131856E-01
-2.857256E-02
-4.445020E-01
-1.430374E 00
-7.968872E-01
-1.10988%E-01
-5.3686uNE~01
-1.782486E 00C
-1.026840E 00
-1.432928E-01
-1.0192u88-01
-3.489818=-01
-1.970672E~31
-2.709530E-02
-2.155577€-03
-1.087677E-02
-6.386010E-03
-9.723441E-04
-1.080436E-02
-5.133702E-02
-2.965526E-02
~5.1734898-03
-1.2633128-02
-6.079670E-02
-3.596460E-02
-6.0421868~03
-2.195592E-03

/
/

e
=-5.135865E-01
-9.61522922-01
=3.774093E-01
~5.000546E~02
-2,0508u42% 00
~3.615846E 00
-1.37T1011E 00
-1.839558E-01
-2.5783118 00
-4.644130E 00
-1.825676% 00
-2.454360E-01
-4.573190E-01
-8.607771E~0%
-3.328359%2-01
-4,532901F-02
-2.292761E-01
-4.376559%2-01
-1.714876E-01
-2.26AB43%-02
-9,3U7662E-01
-1.6818398 00
~6.40R004F-01
-9.7RA7T942E-02
-1.128798E 00
-2.095788% 09
=8.256583%=-01
-1.132825E~01
-2.1408108%-01
-4, 104999E-01
-1.585182E-01
-2.154098E-02
~U4,536774E~-013
-1,282107F-02
-5, 13%9112-03
-7.781051:-04
-2.273815E-02
-6.040174E-02
~2.386129E-02
-4.135009E-03
-2.6586778-02
-7.153189E-02
-2.893782F-02
-4.828557E-03
-4.620969E-03

/
/

HU*SIGF
2.2084R72E-01
1.054708E 00
9.090056E-01
1.2853748~-01
9.053759E-C1
3.790525E 00
2.8622168 00
3.900612E-01
1.131970E 00
4.999063E 00
4.0959662 00
5.478168E-01
2.002894E-01
9.346310E-01
7.864254E-01
1. 155915E-01
1.000940E-01
4.826197E-01
4,224629E-01
6.217664E5-02
4.118882E-01
1.772171E 00
1.362406E 00
1.946091E-01
4.9439658-01
2,273287e 00
1.9080748 00
2.708554E~01
9.381855E-02
4.473912E-01
3.810125E-01
5.815316E-02
1.9206648-03
1.634404E-02
2.0430805-02
4.418883E-03
9.7324858-03
7.268443E~-02
7.983184E-02
1.8542818-02
1.1322168~02
8.823860:z-02
1.037178E~-01
2.2761158-02
1.9654138-03

/
/

/
/

DIFF. COEF.
-7.320936E-04
-1.692573E-03
-4.,9U4426E~04

5.305695E-05
-4.460784E-04
-7.838050E-04
2.672768E-04

1. 479451E-04
-1.464203E-03
-3.194553E-03
~4.767806E-04

1.249967E-04
-1.292965E-03
-3.335302E-03
-1.348472E-03
-5.139079E-05
-4, 1583 T4E-0U
-9.980069E~04
-3.322193E-04
2.142299E-05
~G.190623E-04
~9.542238E-04
-1.415688E-04
€.066759E~05
-1.01056%E-03
-2.383722E-03
~6.266935E-04
4.823763E~-05
~7.025171E-04
-1.823717E-03
~7.522616E-04
-3.103731E-05
-4.632276E-05
~1.546804E-04
-8.448939E-05
~1.013376E-05
-1.754777E-04
-5.483464E-04
-2.887687E-04
-3.941100E-05
~2.138205E-04
-6.949075E-04
-3.797377E-04
-5.045797E-05
~4.,908124E-05

/ KEFFECTIVE/
/

1.0148359/
1.0148366/
1. 0148363/
1.0148363/

BIG DADDY =

1.8376200-13

0ct



1.2057538-01
4.540469E-01
4.517134%-03
3.019988E 00
9.802067E-02
9. B854847-02
3.451377E-02
7.489669E-02
£.309313E-02
9.723u4 1E-04
3.042964E-01
2.120535E-02
2.133683E-02
7.463142E-03
1.479964E-02

T3 U6 RIGE-03 T

1.715358E 00
2.219855F-02
2.419991F 00
5.874135E-03
4.121203E-03
1.521763E-03
3.111262E~03
2.335574E-01
5.1734R89E=-03
2.284261E-01
1.942996E-03
1.337324E-03
4.900743E-04
9.761346E-04

i

i5252E=06
2.341287E 00
2.742872E-02
2.932589E-02
1.506155E-05
1.430539E-05
5.290402E-06
9.090118E-06
3.123943E-01
6.042186E~03
6.769925E-03
1.673822E-05
1.587813E-05
5.878011E-06
9.770258E~06

0.0
3.970042E-01
4.583044E-03
5.845135E-02
5.202109E-01
3.866100E-01
7.170504E-02
0.0

5.722169E~02
1.036545E~03
1.372495E-02
1.077135E-01
7.900858E-02
1.509503E-02
0.0

1.982734E-01
3.215511E 00
4.642700E-02
2.487996E-0Q1
1.855741E-01
3.459014E-02

2.850256E-02
3.188962E-01
1.017215g-02
5.283191E-02
3.890589E-02
7.477403E-03

7.780666E-01
6.2647078 00
1.355037E-02
1.022763E-02
7.593591E-03
1.498000E-03

1.109889E-01
6.185982E-01
5.%10091E-03
3.291201E-03
2.425160E-03
4.8079558-04

PRCMPT-NEUTRON LIFETIME IS 3.41004D-07 SEC.
PERTURBATION INTERFACE FILE PERTUB HAS BEEN WRITTEN ON NEW UNIT NUMBER 34
UNIT NUMBERS POR FILES ZNATDN,GRUPXS, AND NDXSRF FOR OPTION IX(8) ARE 17 n 16

TITLE FROM CROSS SECTION FILE /LCCEWG METHODS BENCHMARK PROBLEM 3 LIBRARY - R PROTSIK (GE-ARSD)

==========MFMORY REQUIRED FOR CROSS SECTION CALCULATION FOR NUCLIDE BASIS IS 9093

USER JOB NAME AND DATE ON FILE PERTUB ARE TBFA 03-31-81

MEMORY USED FOR DELTA K/DELTA N IS 10037
HUCLIDE NAMES

{N DELTA K)/(K DELTA N) FOR UNIQUE FOR EACH ZONE

© ZONE 1
ADB815  =-1.27286E-03 A1123  -1.93u83E-04 A2400 =-2.17401E-05 A2555 ~-3.08021E-05 A2600
AU20D -4.61932E-05 A9235 2.27236E-04 A9238 -4.74991E-03 R9439 2.30822E-03 A94U0
A9442 7.31765E-11 A9999 -2.84167E-05 U23x 0.0 py24x 0.0 ANM24X
TOTAL FOR ZONE IS -3.92613E-03
ZONE 2
A0816 ~7.72123E-03 A1123  -1.39793E-03 A2400 <~5.10748E-04 A2555 -1.540649E-04 A2600
A4200 -2,22192E-04 A9235 6.29366E-04 A9238 -2.11886E~-02 A9439 1.07344E-02 A3440
A94u2 6.22153E-10 29999 -2.73572E~04 U23x 0.0 pu24x 0.0 AN24X
TOTAL POR ZONE IS =-2.21638E-02
Z0NT 3
A0816 -9.13722E-03 A1123  -1,49382E-03 A2400 -5.05315E-04 A2555 =1.72473E-04 A2600
A4200 -~-2.74373E-04 19235 8.63973E-04 A9238 -2.£6781E~02 A%4139 1.69125E-02 A9440
A9442 1.11408E-09 49999 -3.81188E-04 U23x 0.0 PU24X 0.0 AN24X
TOTAL FOR 20MNE IS =-2.29277E-02
ZCNE ]
A0815 2.99349E-04 A1123 1.75716E-04 A2400 1.38966E-04 A2555 -4.45879E-06 A2600
A4200 -2.20166E-05 A9235 2.00468E-04 A9238 <=2.47270E-03 A9439 2.14215E-03 A94GO
A9Lu2 2.10503e-10 A9999 -1.93567E-0S u23x 0.0 PU24X 0.0 AN24X
TOTAL FOR ZONE IS 9.38163E-04
7ONF 5
A0316 -4.34112E-04 A1123 -5.52277E-05 A2400 8.72329E~06 A2555 ~-1.28567E-05 42600
AL200 -1.86552E-05 92135 1.13757E-04 49238 -1.97483E-03 A3439 7.69892E-04 A9440
A9u42 1.01386%-11 A9999 -7.31008E-06 023x 0.0 PU24X 0.0 AM24X
TOTAL FOR’ ZONE IS -1.59939E-03
ZCNE 6
40916 ~-3,25482E-03 A1123 -5,87u8R2F-04 A2400 -~-1.92046E-04 A2555 =7.05219E-05 A2600

1.013547E 00
4.820518E 00
7.16064BE-04
3.361108E-05
2.40u884E-05
5.134883E-06

1.432928E-01
4.488817E-01
7.518535E~04
3.703394E-05
2.622174E-05
5.702237E-06

~4.75622E-05
1.99238E-06
0.0

-1.41173g-03
1.23310E-05
0.0

-1,37068E-03
2.11358e-05
0.0

4.16579E-04
2.71042E-06
0.0

3. 19173E-05
4.85752E-07
0.0

-5.25167E-04

1.822358E-01
1.553652E €0
2.081682E-01
2.087615E-01
7.157111E-02
1.480348E-01

2.709530E-02
1.570655E-G1
4.373421E-C2
4.385439E-02
1.506651E-02
2.8760u4E-02

A2800 -8.40058E-05
A48 1.39391E-06
CUFISs 0.0
22800 -6.73871E-04
ASu41 1.39157E-05
CUFISS 0.0
A2800 -7.41075E-04
A9441 2.89429E-05
CUFISS 0.0
A2800 7.93265E-05
AS44 1. 42453E-06
CUFISS 0.0
A2800 =-2.14004E-05
AS4u 2.23475E-07
CUFISS 0.0
A2R00  =2,72615F-M
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YENTOFE - NEUTRONICS NODULE ~YERS 3~ JANUARY 1,1981 —== QUALITY ASSURANCE LEVEL V.

RIN TITLE - SUPER SANPLE PROBLEN.

3T0AGE REQUIRED FOR CROSS SECTION CHECK 894 WORDS

TITLE OP THE LAT!ST“VERSION CPFOSS SECTION FILE
LCCEWG METHODS BENCHMARK PROBLEM 3 LIBRARY - R PROTSIK (CE-ARSD)

CROSS SSCTION CHECK COMPLETED NORMALLY

PEFYRENCE -REAL TINE FRON ZNATDN INTERFACE FILE = S5.11000E 02 DAYS
SOLYTION BY FINITE-DIFFERENCE DIFFUSION THEORY

PIXED SOURCE ADIOINT PRODLE™

GEGMETRY NO. 17 3-D TRIAGONAL-2Z
TRIASONAL OPTTON 1 PARALLELOGRAN - 60 DEGREE

HUMBER OF ENERGY GROUPS y
NUMBER OF TPSCATTER GROUPS (NAX) 0
NOIBER OF DOWNSCATTER GROUPS (MAX) 3
MYNRER OP INTERVALS I¥ DIMENSICY 1 (COLUMYS) 50
NUNBZIR OF INTERVALS IN DIMENSION 2 (ROWS) 25
WINDER OF INTERVALS IN DIMENSION 3 (PLANES) 4
NUMNBEP OF ZONES 52
N3 YBRTR OF REGIONS 123
WIINBER OF BLACK ABSORBER ZOMNES 1
BOUNDARY INDICATORS~ LEFT t RIGHT 2

TOP 1 BOTTOM 2
PRONT 2 REAR 1

MENORY REQUIREMENTS FOR DATA STORAGE

TOTAL A
MININUN  MAXINUN
SINSAGE AVATLARLE 220000
LACRO CALCULATION 3050
ECUATICY COWNTANTS CALCULATION
CORE CONTAINED OR SPACE STORED 32304 33554
FLANE STORED 15829 17079
FOW STORED 6019 7269
NULTI-LEVEL PLAWE STORED 17053 18303
INITIAL FLUX
CORE CONTAINED OR SPACE STORED 14531 18281
OTHER MODES 4531 8281
[TFRATIVZ PRUCESS
CORE COHTAINED 208540 177504
SPACE STORED 69580 66551
4 PLANES STORED 70885 67856
t PLANE STORED 25657 22628
25 BROWS STORED 19623 16600
1 ROW STORED 3029 0
4 MULTI-LEVEL PLANES STORED 80781 7500
PERTURBEATION CALCULATION 8540
DATA ¥ILL BE STORED POR ALL GPOUPS, ALL SPACE
"FYTRY LOCATIONS RESERVED FOR DATA STOPAGE--- 220000

YA YEMORY LOCATIONS REOMIPEND FOR THIS PROR-=- 208540

2195
2195
2195
2195
2195
2195
2195

2290
834
834
834
834
834
834

221



TIXEP SOUTRCE ADJOINT PRODLEY FCLLOWS

«ex+¢THIS IS THE HIGHER ORDER HARMOMNIC PPCBLEN = NOT THE FUNDAMENTAL**%%%
6 INNERS MIN, 8 INNERS MAX - CHEBYCHEV

S16GMA=1 QRDERING

PROCEDURE=0,1,2,3,4-NORMAL,CHEBYSHEV, SEMEY, DENEX, SEHEXF.

BETA ON INNERS

ICVR=0,1-YES,NO INNERS CONVR.
ACCELERATION PARAMETERS

ITER PROC ICVR “OCVR FLUX CHANGE MU-BAR OTHER-MU SEH-IND
1 0 0 0 1.40002D 10 0.0 0.0 1.00000 0.0
2 0 0 0 3.39992D QT ¥*rrxrivess (0 1.00000 1.00000
3 0 0 1 ~H.B64TUD Qp**rxxtsrsrer (.0 1.00000 -1.00000
HEW OVERRELAXATION COEFFICIENTS CALCULATED 1.42806 1.35166 1.52277 1.34990
NEY INNERS CALCULATED 7 6 2]
4 0 0 1 6.8A3573D 11*esrerdtenex 00 1.00000 -1,00000
5 0 0 1 1.87820D QR****svsks2c (.0 1.000060 -1.00009
6 0 0 1 1.88499D Q9*vrerebsses 0 0 1.00000 -1.00000
7 0 o 1 2.63319D QB*ee*atenss (.0 1.00000 -1.00000
3 0 o 1 €.05126D OT¢xsrsnsscss 0.0 1.00000 -1.00000
9 0 0 1 2.06071D Q6*¥s+ssacsns (.0 1.02000 -1.00000
10 0 0 0 6.9461RD QUsksteseteax (.0 1.090000 -1.00000
11 0 0 1 6.29060D 03 3145,39199 0.0 1.00000 -1.00000
12 0 0 1 3.06445D 02 153.27141 0.0 1.00000 -1.00000
13 0 0 1 1.26612D 04 6371.93502 0.0 1.00000 -1.00000
FORCED EXTRAPOLATION LAMDA 3.83061
2.27328D-17  2.73449p-17 5.00125D-17 0.0 8.306950-01 4.54142D-01
14 4 0 1 7.43208D 00 0.83061 0.0 1.00000 2.22482
15 0 0 [ 3.40029D 03 0.0 0.0 1.00070 0.0
16 1 0 1 ~1.466350 01 0.0 0.0 1.00000 0.57555
17 1 0 0 -3.24969D 01 0.0 0.0 1.00000 1.15453
19 1 1 1 2.32037D Ot 10.88758-10.88758 1,09600 0.93020
13 1 0 0 2.47421D 01 0.85267 13.43738 1.00000 0.88600
20 1 0 0 ~4.22753D 00 0.7u859 2.28463 1.00000 0.87753
21 1 0 0 2.02572p 01 0.79076 -5.33686 1.00000 0.87592
22 1 ¢ 1 2.18643D 01 0.81291 12.01150 1.07000 0.87561
23 0 9 1 4.30021n 01 0.0 2.0 1.00000 ~1.00575
24 1 0 0 6.23056D 00 0.0 0.0 1.00000 0.41834
25 1 0 Q -1.37522D 00 0.0 0.0 1.00020 0.55148
25 1 0 0 6.01686D 00 1.36678 1.36678 1.00000 0.55148
27 1 0 1 2.39259D 03 0.93124%%%sesrex  1,00000 0.55148
28 1 1 1 1.47395D 01 0.87958 7.37591 1.00000 0.55148
23 1 1 0 -6.36573D-01 0.87395 0.38147 1.00000 0.55148
30 3 1 0 -2.64772D 00 1.75592 2.83548 0.0 12.07537
31 0 0 1 2.852760n 01 0.0 >~ 0.0 1.00000 0.78445
32 1 0 Q -1.211000-01 0.0 0.0 1.00000 0.181834
33 1 0 0 =1.52176D-01 0.0 0.0 1.00Cc00 0.55148
34 1 0 1 =-1.579960-01 0.95911 0.95911 1.00000 0.55148
35 1 0 1 -1.64403D-01 0.92786 0.95835 1.0Q000 0.55148
35 1 0 1 -1.72862D-01 0.88108 0.96502 1.00000 0.55148
37 1 0 1 -1.83246D-01 0.87530 0.96845 1.00000 0.551u8
39 1 0 0 -1.96351D-01 0.87398 0.973234¢ 0.0 0.55148
37 3 0 0 -1.70297D 00 1.80098 7.82164 0.0 14.46283
49 0 0 0 ~-3.90647D-04 0.0 0.0 1.00000 =3.77743
41 1 1 0 ~f.36390D-04 0.0 0.0 1.00020 0.52937
42 A 0 1 ~-1.34840D-03 0.0 0.0 1.00000 0.76697
43 1 0 1 -1.57457D-03 1.16634  1,16694 1,00000 0.76697
44 1 0 1 -1.57774D-03 0.93648 1.00122 1.00000 0.76697
4s 1 0 0 -1.48399D-03 0.85984  0.93978 1.00000 0.76697
u6 1 [ 0 -1.33014D0-03 0.A44732 0.89571 1.00000 0.76697
47 1 0 0 -1.157500-03 0.84642 0.86963 0.0 0.76697
48 3 0 U] -6.550060-03 1.59075 5.65622 0.0 14.17843
49 Q 0 [+} 5.91715D-06 0.0 0.0 1.00000 =15.51203

0.0
0.0
0.0

-1.00000
-1.000800
-1.00000
-1.00000
-1.00000
-1.00000
-1.00000
~0.99997
-1.00034
-1.00017

8.31978p=-01
0.0
0.0
0.0
0.36747
0.22510
0.19704
0.19166
0.19064
0.19044
3.78317
0.0
0.09387
0.09387
0.09387
0.09387
0.09387
0.00660
16.28600
0.0
0.09387
0.09387
0.09387
0.09387
0.09387
0.09387
-0.81044
-8.49323
0.0
0.15536
0.15536
0.15536
0.15536
0.15536
0.15536
-0.37917
-41.73514

K~USED D.F.-CALC.
1.0148364 1.000000 Q0
1.0148364 -9.02141D 00
1.0148364 -2.90677D 00
1.0148364 -1.16350D 00
1.0148364 -3.339780-01
1.0148364 1.46417D-01
1.0148364 4.529050-01
1.0148364 6.67488D-01
1.01u8364 7.529260-01
1.0148364 7.865850-01
1.0148364 8. 11999D~-01
1.0148364 8.333010-01
1.0148364 8.51490D0-01
9.90260D-01 9.74025Dp-03
1.0148364 8.67568D-01
1.0148364 3.23263D-01
1.0148364  9.479280-01
1.0148364 9.22304p-01
1.0148364 8.75243D~01
1.0148364 9.00685D-01
1.0148364 9.231420~01
1.0148364 9.38355D~01
1.0148364  9.45746D-01
1.0148364 9.58870D-01
1.0148364 9.86205D-01
1.0148364 9,818630-01
1.0148364 9.80526D-01
1.0148364 9.82610D-01
1.0148364 9.84776D-01
1.0148364 9.86703D-01
1.0148364 9.88389D-01
1.0148364 9.23641D-01
1.0148364 9.99744D-01
1.0148364 9.99646D-01
1.0148364 9.55618D-01
1.0148364  9.996%8D-01
1.0148364 9.99700D-01
1.0148364 9.99738D-01
1.0148364 9.99771p~01
1.0148364 9.99800D-01
1.0148364 9.98605D0-01
1.0148364 1.000000 00
1.0148364 1.00000D0 00
1.0148364 1.00000D0 00
1.0148364 1.00000D Q0
1.0148364 1.00000D0 00
1.0148364 1.00000D 00
1.0148364 1.,000000 00
1.0148364 1.00000D0 00
1.0148364 1.00000D0 00

OCVR=0,1-YES, NO CUIERS CONVR.

D.F.-USED

1.008000D
1.00000D
1.00000D

1.000000
1.00000D
1.00033D
1.00009D
1.00000D
1.000030D
1.000030
1.00000D
1.00000D
1.00000D

1.00000D
1.00000D
1.00900D
1.000000
1.00000D
1.0003)D
1.00003D
1.00000D
1.00000D
1.00900D
1.00900D
1.00300D
1.00000D
1. 000000
1.000Q00
1.00000D
1.00000D
1.00000D
1.000030D
1.02000D
1.09000D
1.00000D
1.00000D
1.000303D
1.00C00D
1.00000D
1.00009D
1.00003D
1.00000D
1.00000D
1.00000D
1.00000D
1.00000D
1.00000D
1. 000000
1.00000D

00
00
00

00
00
0o
Q0
00
00
a0
Q0
0
(Y]

XA



KELATIVE ERKRUR 2.63350D-v

SLIFATED AW

ANLTIPLICATION RELIABTYLITY ESTIMATORS

5=

RY THE SUY OF THE SQUARES OF THE RESIDUES- -—
TPEER AND LOWZR BOUNDS ESTIMATES BY MAX REL FLUX CHANGE-
JPOER AND LOWER BOUNDS ESTIMATES OVER ALL SIGNIFICANT PO

YUYRER OP INNER ITERATIONS, OUTER ITERATION ERROR EIGEMNV
7T 6 8
1.42806 1.35166 1.52277 1.34990

1.0148360
----------- 1. 0148424 1.0748304
INTS=——w==- 1.0148365 1.0148359
ALOE, AND OVERRELAXATION COEFFICIEKRTS 8 8.16535D-01

CP1Y AND CLOCK MINUTES REQUIRED FOR THIS EIGENVALUE PROBLEM ARE 3.456 21.563

ACJOTNT FLUX ENERGY SPECTRUM BY GROUP, 1 TO HAX, (SUMMED
~2.91334p-20 -2.09706D-20 -1.67877D-20 ~1.81473D-20

ADJOINT FLUX SPACE FUHCTION BY ZONE (SUMMED OVER ENERGY
8.77653D-19  2,480900-18 -5,u40394D-19 -8,590730-19 3.
4.5R(KTD-20 -1.70022D-19 -1,46595D-19 2.23698D-18 3.
4.78529D-20 -1.225970-20 ~2.95721D-19 -4,414740-20 -2,
3.1784AD-18 1.061710-18 1,19709D-19 -2.03719D-20 1.

-7.75586D-20 -9,43707D-20 -2,70496D-20 -2.25300D-18 -1,
-3.751070-19 ~3.28441p-20 -2.19738D-18 -1.75547D-18 =3,

#¥sexeexxsNOTE - A NEW VERSION OF ATFLUX IS BEING WRITTE
PCINT ADJOINT FLUX INTERFACE FILE ATFLUX (VTRSION 2) HA

TOTAL CPU MINUTES USED 3.548 TOTAL CLOCK MINUTES USED

OVER SPACE}

05518Dp-1% 7.26543D-19 -6.94217D-19
15299D0-18 ~2.52151D-18 8.46453D-19
£9201D-20 1.56747D-18 4.93621D-19
56807D-18 4.95106D-19 3.30922D-20
76741D-18 -3,74583D0-19 -3.282530-20
660948D-19 -3.21559D0-20 0.0

i
S BEEN WRITTEN OHN UNIT NUMBER 35

23.496 TOTAL I/0 USED 3986

-6.47027D-19 -4.399%9709-21

5.09289D0-19 -2.06808D-18
-2.32844D-21 -2.26605D-20
-2.26449D-20 1.16813D-18
=-2.25296D-18 -1.76750D-18
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THITL @

JAXSIZ:

INITL @

MARFNL:

FULGO @

AAZNDI:

BLDHIN:

FUELMANG -~ FUEL MAMAGEAMENT =-- POSITIONING AND ACCOUNTING MODULE VERSION Y 1.9 3/24/81 QA LEVEL 0

REFUEL INSTRUCTIOKS FPOY "REFIKS" RECORD IN FILE' “CONTRL"™

TASY. OPTION, ITASK 0

DETUG OPTION, IDRUG 1

ZNATON FILE NPDATE OPTION, IUPDT 0

PNATDN BACKUP FILE OPTION, 1BKUP 0
CONTINUCYS FUELING FILE OPTION, ICNFUL 0

MASBAL FILE DELRTE OPTION, IDLTOP 0

VOLUAE MWISMATCH FACTCE, X®XDIF 1.00000E 02
INSTRUCTION SETS TO EXECUTE, ISSET 1 0 0 0
FRACTION OF WHOLE REACTOR TREATED, RFRAC 8.33333E-02
THERMAL POWER OF REACTOR, POWER1 8.52067E 08
THIRMAL CONVERSION FACTOP, THRHL1 3.33333E-01
FUEL CONSUMPTION RATE PEP UNIT THERMAL ENERGY, CNSHPT 1.30000E-09
CASE TITLE - SUPER SAMPLE PROBLEMN.
THE "AXIMUM VALUES ARE =~ MXNFST = 3 MXNIS = 3

WRITING OLD ZONE ATOM DENSITY BACKUP FILE, FNATDN VERSION 2, ON UNIT 30 FOR BACKUP OF ZNATDN FILE
MASS BALANCE FILE, MASBAL VERSION 1, HAS BEEN OPENED ON UNIT 31

DATA FROM REFUEL FILE FOLLOWS (NMZ, MNP, NNO, NQH, NTS,HFFB,NNFF,NFSB, NNFS, NFDB, MNFD, NFDDB,KF8S, NEC) --
0 19 0 0 0 3 19 1 19 1 19 Q 1 ¢

DATA FROM NDXSRF FILE FOLLOWS (NON,NSN,NNS,MAN,NZONE,NSZ)—-
49 4 19 49 52 0

DATA FROM ZNATDN FILE FOLLOWS (TINE,NCY,NTZSZ,NNS, NBLKAD) -~
511.000 19 1

REFYEL IO UNIT # IS 14 VERSION
NDXSRF IO UNIT # IS 16 VERSION
ZUWATDN 10 UNIT # IS t7 VERSIOW
FNATDN IO UNIT # IS 30 VERSION

[N PN

MENORY POINTERS FOR REFGBEL. 352 WORDS ALLOCATED.

LRF2D LHFN LuIn LFLF LPLF LFQ LNQ LRE3D LTSF LNTRN LRF4D LNFN
1 1 39 99 118 137 156 175 175 175 175 175
LADB LRF5D LNSPN LHDKR LRFED LRVF LNENO LRFBD LNFB LNFRB Luss LNDB
232 289 289 308 327 327 328 329 329 332 335 338
LNFD LNZ
34 344

WARNING -~ CONTROL WORDS IN PEFUEL INTERFACE FILE SPECIFY "TRANSITION DATA FOR FUEL RECYCLE® IS NOT PRESENT
MENMORY POINTERS FOR ZNATDM. 988 WORDS ALLOCATED.

LZN2D LADEN

14 141
ZONE ATOM DENSITY DATA RPAD FROY FILE ZNATDN VERSION 1 ON UNIT 17 - TINE= 5.11000F 02 DAYS, CYCLE= 0

MO NAMES WERE FOUND TO BUILD THE DEFAJLT HIW ("N0T ACCOUNUTED FOR™) NUCLIDE REFERENCE NAYE LIST. EITHER ALL LIBRARY

MATERTALS WEP® PRESTNT IN THF HEM ("ACCONNTED FOFY) KUCLIDE REFERENCE MANE LIST OR THE LIBRARY MATERIALS NC1 PRESENT

1A



1N fiik Ay Lisy Wied ROTCLASYTTI U RS PILSTLE, "IE LS, "OFHER TACY THIDE "OR FLISSLOR PRUDUCE.
CHKMSB: WARHNING - MAXCY= 0 NOT LESS THAN NCY= 0
TULGO t SUBROUTINE CHEKR BEGINNING EXECUTION... VERIFY DATA CONSISTENCY

FULGC : SUBRODTINE CHEKR EXECUTION FINISHED... DATA VEPIFICATION COMPLETE

FOUOEL MANAGEMENT PPIMARY TASK OPTION =~ NORMAL FUELING TASKS
MASS BALANCE FILE,MASBAL VERSION 1, IS BEING ACCESSED ON ONIT 31
FUEL MANAGEMENT SPECIFICATION SETS (RECORDS 7D AND 8D OF REFUEL) TO EXECUTE ARE 1 0 0 Q

CUKCTL: HFST nzZs ISTH NFNO FOR FUEL MANKAGEMENT SPECITICATION CORDERED 1 IN REFUEL ARE
3 3 0 0

FULGD 3 SUYVOL EXECUTING.c.eeeccanencssncnn

CHKCTL: HFST NZS ISZN NF®O FOR FUEL MANAGEMENT SPECIFICATION ORDERED 1 IN REFUEL ARE
3 3 0 0
MOVCTR: NFR NFTFRB NSB NDB NF¥D NZ FOR SPECIFICATION LIST 1 OF CURRENT INSTRUCTION SET ARE
1 0 [ 1 0 21 20 19
MOVCTR: NFB NFRB NSB NDB NFD NZ FOR SPECIFICATION LIST 2 OF CURRENT INSTRUCTION SET ARE
2 Q 0 1 0 18 17
MOVCTR: NPB NFRB NSB NDB NFD ¥Z FOR SPECIFICATION LIST 3 OF CURRENT INSTRUCTION SET ARE

3 0 0 1 Q 15 14 13
FULGO : TISBMSS EXECUTING...eccercoavaanee
WRITING OLD ZONE ATOM DENSITY IMTERFACE FILE, ZNATDM VERSION 2, ON UNIT 17 ~ TIME= 5.11000E 02 DAYS, CYCLE=

MASS BALANCE FILE, MASBAL VERSION 2, HAS BEEN CREATED ON UNIT 37

921



A FLNY - EYGWNVALUE PROBLEM FOLLOWS
4 INNERS MIN,
SIGHAA-1 ORDERING

PROCEDURE=D,1,2,3,4-HORMAL, CHEBYSHEV,SEMEX, DENEX, SEMEXF .

ITEF PROC ICVR OCVR FLUX CHANGE MU-BAR OTHER-MU SEM-IND ACCELERATION PARAMETERS SOURCE
1 0 0 0 2.797550 00 0.0 0.0 1.00000 0.0 0.0 1.882228 19 1.
2 b} 0 0 -4.874380-01 0.00626 0.0 1.00000 1.00000 0.0 1.75381E 19 1.
3 2 0 0 -3.93605D-01 0.66989 0.0 1.00090 2.02932 0.0 1.65821E 19 1.
4 0 0 ] ~3.66831D-01 0.77374 0.0 1.00000 3.42608 -0.0029% 1,58238E 19 1.

NEW OVEPRELAXATION COEFFICIENTS CALCHLATEZD 1.30035 1.47157 1.32486 1.39667

MEW INNERS CALCULATED u 4 4 4
5 0 0 1 -4.212310-01 0.93749 0.0 1.00000 ~6.66611 4.63090 1.52152E 19 1.
6 0 0 0 -3.60788D~-01 0.67612 0.0 1.00000 1.49326 2.88681 1.47260E 19 0.
7 0 0 0 -3.56708D-01 0.87789 0.0 1.00000 1.85"98 1.37252 1.47972E 19 0.
8 0 0 0 -3.56274D-01 0.89522 0.0 1.00000 9.23710 -0.52194 1.48666E 19 0.

FORCED EXTRAPOLATION LAMDA 0.86288

7.09655Dp 16 8.22197D 16 1.53165D 17 0.0 8.62877D-01 4.63197D-01 8,62880D~-01 9.99974D-01
9 4 0 o} -4.7%108p-01 0.86288 0.0 1.00000 2.91477 0.0 1.49266E 19 0,
10 1 0 0 -1.970180p-01 0.0 0.0 1.09090 0.61665 0.0 1.530318 19 1.
LR 1 0 0 1.92848p-01 0.0 0.0 1.00000 1.31908 0.43450 1.55713E 19 1.
12 1 0 0 1.37990D-01 0.39858 0.39858 1.00000 1.06535 0.27754 1.53854E 19 1,
13 1 0 0 1.49553D0-01 0.51200 1.15861 1.00000 1.00448 0.23989 1.54234E 19 1.
14 1 0 0 8.27045Dp-02 0.36046 0.59434 1.00000 0.99040 0.23119 1.54369E 19 1.
15 1 0 0 2.52011p-02 0.68078 0.50044 1.00000 0.98718 0.22919 1.54120E 19 1.
16 1 0 0 1.42677D-02 0.55755 0.67653 1,00030 0.98644 0.22874 1.54052E 19 1.
17 1 0 0 1.,27€257-02 0.67525 0.696424 1.09000 0.93627 0.22863 1.54179E 19 1.
18 1 0 0 =1.115430-02 0.41128 0.87957 1.00000 0.98623 0.22861 1.54223E 19 1.
19 1 0 0 -4.43398D-03 0.65695 0.34648 1.00000 0.98623 0.22860 1.54160E 19 1.
20 1 0 0 2.77R36D-03 0.85496 0.62522 1.00000 0.98622 0.22860 1.54139E 19 1.
21 1 Q 0 1.274010-03 0.72364 0.54701 1.03000 0.98622 0.22860 1.54171E 19 1,
22 1 0 0 ~7.54171p-04 0.61225 0.62568 1.00000 0.98622 0.22860 1.54183E 19 1.
23 0 0 0 5.425720~04 0.0 0.0 1.00000 0.60715 0.98671 1.54166E 19 1.
24 1 0 0 -5.931830-05 0.0 0.0 1.000230 0.61665 0.0 1.54165E 19 1.
25 1 0 0 4.28596D-05 0.0 0.0 1.00000 0.98622 0.22860 1.54165E 19 1.

ESTIMATED ABSOLUTE POINT FLUX RELATIVE ERROR 2.69704D-04

MULTIPLICATION RELIABILITY ESTIMATORS

MPUTPON BALANCE KEFFECTIVE==~--<--— s —we e oo m e c e r e cm——cc cc—a—— 1.0201483

AY THF SU¥ OF THE SQUARES OF THE RESIDUFES - 1.0201483

BPPER AND LOWER BOUNDS BSTIMATES BY MAX REL FLUX CHANGE-- - 1.0201921 1.0201047

JPPFP AND LOWER BOUNDS ESTINATES OVER ALL SIGVWIFICANT POINTS—=====-- 1.0214358 1.0185860

NUMUBER OF INNFR ITERATIONS, OUTRR ITERATION ERROR EIGENVALUE, AND OVERRETAYATION COEFFICIENTS 4
1.30035  1.47157 1.32486 1.39668

CPU AMD CLNCK HINUTES REQUIPED FOR THIS EIGENVALUE PROELEM ARE 1.268 3.517

n9PC FTLE CLOSING DATA = UNIT, ARFAYS 24 6 1

D0PC FTLE CLOSING DATA =~ UNIT, ARRAYS 27 6 1

LEAKAGE S5,70885E 15 TOTAL LOSSES 1.79819E 19 TOTAL PRODUCTIONS 1,83442E 19 REACTOR POWER (WATTS)
PRIMITIVE FISSILE CONVERSION PATIO IS5 1.34755D 00, ESTIMATE FOR CRITICAL SYSTEM IS 1.40605D 00

4 INNERS MAX - CHEBYCHEV

BETA O INNERS

PISSTLE DESTRNCTION PER UNIT ENERGY (RTOMS/WATT-SEC) 1S 2.90743D 1
IGUMDAPY MEUTRON LEARAGE
RN LEFT RIGHT TGP BOTTON FRONT

1 0.0 0.0 0.0 0.0 2.245%4D 1
2 0.0 0.0 0.0 0.0 2.70306D 1

0

BACK
4 0.0
5 0.0

ICVR=0,1-YES, NO INNERS CONVR.

OCVR=0,1-YES, NO OQUTERS CONVR.

1.

K-USED K=CALC
0148364 0.9493536
0148364 0.9621402
0148364 0.9708774
0148364 0.9779423
0148364 0.9841640
9841649 0.9890769
9890769 0.9938149
9938149 0.9979073

2.57577p-05

9979073 1.0014257
0125218
0302657
0179641
0200479
0209382
0201168
0156616
0200825
0203768
02016066
0200264
0201351
0202104
0201542
0201484
0201483
0201484

1.0201484

8.628770-01

2.55620D 09

L21
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XI. RECENT EXTENSIONS

Described here are extensions to some of the modules in the
system.

A. VENTURE NEUTRONICS, VERSION III

Numerous changes have been made to the VENTURE neutronics

2

module® since the release of Version II. The major extensions are

described below.

1. The Uncommon Reactor Core Neutronics Problem

The common reactor core neutronics problems have fundamental
neutron space energy spectrum solutions. In a typical problem, one
finds the most positive eigenvalue associated with an all-positive flux
for the pseudo-steady-state condition (keff)s Or one achieves the criti-
cal state by selective adjustment of some variable such as the fuel
concentration. With sophistication in reactor analysis has come the
demand for solutions of other, uncommon neutronics problems. Importance
functions are needed for sensitivity and uncertainty analyses, as for
ratios of integral reaction rates such as the fuel conversion (breeding)
ratio. The dominant higher harmonic solution is needed in stability
analysis. Typically the desired neutronics solution must contain nega-
tive values to qualify as a higher harmonic or to satisfy a fixed source
containing negative values. Both regular and adjoint solutions as well
as special integrals of the solutions are of interest to support analysis.

A general procedure has been implemented for removing the fundamen-
tal contribution to the iterate estimate of the harmonic source each
outer iteration. Instead of a flux correction, source correction based

9

orthogonality properties is done” during iteration to avoid

cost of processing group dependent data. Given the local fission source
associated with meshpoint i and harmonic n, the sum over energy groups g,

Si,n = Z"’:f,g,i %g,i,n * (1)
g

and the importance,

* *
Ii,n = zzxg,i ¢g ,i,n ° (2)
g
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the source correction to remove any fundamental contribution is

Z 55,1110V
Si,1 = Si,1 - Si,0 Zs’ > (3)
: i,0%i,0 Vi

where index n = 0 is used for the fundamental, and n = 1 for the
harmonic, because

2 11*ns1 mV1-=0,n=#m, (4)

'i > y
and for the adjoint, >
L%y = Lt - L% 14,1 5,0V
i,1 i,1 i,0 ST 5.
- i,0 2i,0"d

So for either the regular or adjoint (transposed) harmonic problem, be
it eigenvalue or fixed source, a source correction is made at the start
of each outer iteration. Usual acceleration procedures with small
changes are used to drive the iterate estimate to a solution. Note that
since the integral fission source tends to be near zero for the
harmonic, a special procedure is necessary to produce accurate eigen-
value estimates. We sum absolute values. For the fixed source
sensitivity importance problem, this procedure avoids the difficulty
experienced without removal of the fundamental contribution where the

contamination is so severe that reliability of the solution is questionable.
In principle, any harmonic may be solved by successive removal of the
contamination from each of the higher harmonics. Other procedures used
for solving simple problems are not attractive for the multi-dimensional
problems.

Another efficient procedure has been implemented. Consider that
the transport term for an untreated simple coordinate is simply

32¢p 2
= . 6
R D Byép, (6)
but for the azimuthal coordinate,
824) BZ
D U N (7)

- r2 302 r2
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For the azimuthal fundamental, 802 = 0 and for the first harmonic

812 = 1. Thus by including a space dependent loss term of D/r2, the
solution for the azimuthal symmetry (or when so approximated) may be
computed using two- dimensional (RZ) geometry rather than treating
three-dimensional (6RZ) geometry. This harmonic is of special impor-
tance in stability analysis since it is often dominant.

Shown in Fig. 14 is the dependence of the eigenvalue separation
(1/kq - 1) on the core height of a large gas-cooled high-temperature
thermal reactor core modeled as a bare homogeneous problem.

There are a number of aspects that impact the ability to produce
reliable solutions. For example, given eigenvalues ordered kg > ky >
ko > k3 « « « 5 there tends to be a large separation between kO and kl’

but not between kj and k2, making the harmonic more difficult to solve
by iteration than the fundamental.

ORNL-DWG 79-19611

A: CURRENT DESIGN
B: NUCLEAR OPTIMUM FOR THE FUNDAMENTAL

[ T4 I
0.5 - —
5?’ BARE REACTOR CORE
& 3280 MW,
z 5.36 Wy, icc
]
9
e 010 - -
&
&
5 \\x\\)-(\*b‘\’
= \
g L
&
(_2 0.05 (— aed
[¥9]
AX/AL
A B
o H | 1
o] 5 10 15 20

CORE HEIGHT (m)

Fig. 14. Eigenvalue Separation for the Dominant Harmonics
(Bare Homogeneous Pebble Bed Reactor Model).
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2. Space-Energy Rebalance

Space-energy rebalance has been implemented to try to accelerate
outer iteration convergence. It is available only for one-dimensional
siab (X), cylindrical(R), or spherical(S) geometry; two-dimensional slab
(X-Y), or cylindrical(R-Z) geometry; and three-dimensional slab (X-Y-Z)
geometry. Problems to be rebalanced must not contain internal black
absorber zones or have zone dependent fission spectram. They must be
forced to run in the "space stored" mode, since the procedure of calcu-
lation was not implemented in the other modes.

If a problem is to be rebalanced in space and energy, the user speci-
fies the number of coarse mesh intervals in each dimension. Then after
any asympotic flux extrapolation, the fluxes contained in each rebalance
block are multiplied by a rebalance factor for that block.

The block rebalance factors are calculated as

1
z S(B,K,KK)F(B,KK) + = x(K)X(B)n +z L(P,B" ,K)F(B',K)

FUB.K) KK n P
>n A(B,K) +N5 L(P,B,K) (8)
2
where:

> QB.KF(BLK),
K

X(B)p

Q(B,K) = z \)Zf(i,K)V('i)tb(i,K),

i€B
a1 D, X(B)y
B
Ty e
B

S(B,K,KK) = 25 jz £S(i,KK>K)V(i)e(i,KK),
KK 1€B

A(B’K) = Z [2A+2R+DB2](19K)V(1)¢(1:K)’
i€B
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L(PBLK) = D LCON(,K)4(4,K),

ieB

x(K) = group dependent fission spectrum

B = block index

B! = adjoining block index

K,KK = energy group index

i = mesh point index

P = block boundary mesh points index
¢(1,K) = flux

n = iteration number.

Equation (8) is iterated until for some input convergence

criterion, €,

F(B,K)n = F(BQK)n_l
max F(B’K)n-l < &

The iteration process is accelerated by overrelaxation
F(B,K), = F(B,K) | + 8, [F*(B.K), - F(B,K) ]
where By = calculated overrelaxation factor for the rebalance process at

each group.

The final values of F(B,K) are then adjusted by the linear
formulation
F(B,K) = 1.0 + a;[F(B,K)-1.0]
where ay is input (defaulted to 1.0, no adjustment).

A linear space interpolation of the final rebalance factors is then

done on rows or two-dimensional planes with a second free parameter, for

example at meshpoint 1,

] AF
Fj = Fig + o (;;) g
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where an is input (defaulted to 1.0) and AF/AX is the derivative
obtained by assuming that the calculated block rebalance factors apply
at block centers. Note that a, may be < 1. while aq > 1.

Qur experience with this procedure has shown that indeed those
problems having slow spacial convergence properties may be accelerated,
and the rebalance procedure would be especially impressive if we were
not using asymptotic extrapolation procedures. Given effective outer
iteration extrapolation, rebalancing appears to be of marginal benefit
and often not worth its cost, especially on typical problems.
Typically, we found a specific procedure (linear interpolation or not,
for example) and a specific blocking (arrangement of spacial rebalance
zones involving internal meshpoint assignments) to be remarkably
effective. But a guide to selecting all of these factors is unknown.
When 6 meshpoints per block along one coordinate is much more effective
than either 5 or 7, we don't know how to predict this. Typically one
needs many blocks and the rebalance cost becomes significant.
Incidently these procedures work with one meshpoint per block producing
the solution in one iteration, but generally not at a cost competitive
with the usual iterative solution procedures.

3. Other Extensions

A number of other extensions are noted briefly here. Generally
these were found to be needed in application and they were simple 1in
application and they were simple to implement.

a. The diffusion coefficients are adjusted in all zones up to a

specified number by
D¢,z = %1+ 2%,z

where o and @, are input values and DK,Z is the value calculated
for group K and zone Z. One may want to know the effect of
changing the values or might have correlating data to adjust

for heterogeneous effects which tend to increase D.
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Instead of writing the adjoint flux on the interface data file,
an option was implemented to write the space, energy point

values of the product of the regular and the adjoint flux,

¢§¢o instead of ¢%. Thus subsequent integrals that usually
involve ¢: $o become ¢1¢°*¢° if 91 is available, typically a
desired harmonic 91 weighting as for stability. Generally some
attention must be paid to the normalization factors to produce
absolute values from the integrals.

Using the above, option, the integral

o¥doEAV
Ifz—l—m——ii ¢1A’
1

where E is the energy per unit flux (not a constant), is done
for only the bottom energy group (assumed to be thermal) pro-
ducing information useful for assessing stability against xenon
driven oscillation, where Q is input [(o/)) x10-24 for Xel3S in
the thermal range] and y is 1.0 for reference conditions, 2.0
for half the reference power level and is 0.5 for twice the
power level. Also the integral over space and energy is
obtained

I2 = z do*doEAV,
i

where ¢,*¢, can become ¢1¢°*¢°.

The fixed source over space may now be calculated for the power

density importance,

Si = PF + Gj 33

where P is the reactor power level, d; is the local power

density, f is the core fraction treated, and the delta func-
tion §; means a local value applies at only a selected point.
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Several options are implemented for selecting the reference point
including location of the peak power density. Note that there are spe-
cial considerations when the point falls on one or more symmetry
boundaries. Subsequent calculations are required to generate the impor-
tance function (a fixed source neutronics problem often solved by
VENTURE) free from fundamental contamination, and then special space,
energy integrals must usually be obtained.

4. Equilibrium Xenon

For some thermal reactor cores, the flux distribution is sensitive
to the Xel35 distribution. This can make it difficult to obtain an
accurate history calculation without using very short exposure periods
that may cause the computer cost to be prohibitively high. A gross
macroscopic equilibrium xenon calculation has been programmed.
Incidentally, the implementation is general so that any other situation
satisfying the equations may be treated. Consider the local
Xel35 concentration to be given by

- (102 + fo(E)a(EN)N + yF = o,

where F is the fission rate, N is the nuclide concentration, o its cross
section. The user must identify the data to be used and supp]y effec-
tive values for the yield fraction y and decay constant Ax. The capture
loss is included as sink during iterative solution of the non-linear
equations.

B. PERTUBAT PERTURBATION ANALYSIS

Delayed neutron behavior calculations have been added to the
PERTUBAT perturbation analysis module.® These calculations are done if
the microscopic group delayed neutron precursor data interface file
DLAYXS is available for use by the module. The equations solved are
described below.

Definitions

f = delayed neutron family subscript

g,99 = energy group subscripts



n,f,g

n,f

Reported
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space point subscript

material zone subscript

nuclide subscript associated with delayed neutrons
fraction of delayed neutrons emitted into group g from
precursor family f

delayed neutron precursor decay constant for family f
nuclide concentration

number of delayed neutron precursors produced in family
f per fission in group gg and nuclide n

microscopic fission cross section

regular flux

adjoint flux

macroscopic production cross section
fission spectrum

element volume

2 *,99 *1,9 Vi

i€Enm
Z !
: X ¢ ZE 95
iEn 1§ metig & Tmigg®i,gg
ZDgg,f,n z %n,9g%n,mom,9g,g
99 m ’

SO

for Output

1. Delayed neutron contribtuion

by nuclide - g, = zwn,f

by family - 8¢ = zwn ;

total - Beff z Z
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2. Distribution by group

Xg = —T z 2 Ag,Yn,f,q

Berr N f

3. Delayed neutron source after clean shutdown

B} -Bft
Ye,g = Br @
4, Delayed neutron source
(a+B )t
7. . =Y, , & *Bfe f

fit o it T Bt
where for 3. and 4.,
t = 0.0, 0.001, 0.01, 0.1, 1.0, 10,0, and 100.0
and where for 4,
a = XX(7) and XX(8) from the PERINS record of the file

CONTRL. If not specified, a values are -0.05 and +0.05.

C. TEMPERATURE CORRELATION

The VENTURE neutronics modu]e,z the REACTION RATE modu]e,2 and the
EXPOSURE module3 have been extended so that a temperature correlation of
the microscopic cross sections may be applied. An inconvenience to the
user is that each module must be informed to apply the correlation and
no proof testing is done to see that the instructions are consistent.
The equation is applied to all microscopic cross sections,

To-T [
-] g
tan” (a)

where o and the reference temperatures T1 and T2 must be specified.

U(T) = U(T]) + (Tz) - U(T])]

D. SPECIAL MODULES

A special module has been added recently to the system to perform
such tasks as expanding a flux file or combine two to increase the
number of geometric dimensions. This new capability is discussed in
Section 8.
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APPENDIX A

DATA STORAGE REQUIREMENTS FOR THE VENTURE NEUTRONICS
AND BURNER CODES

The equations that determine the memory and scratch data file
storage requirements for VENTURE neutronics and BURNER depletion
problems as dependent on the mode of calculation have been programmed
to produce specific information. These programs are being distributed
with the code for use at other installations. They are available for
use on the ORNL computers. Documentation of local use is shown by
requirements in Figures A.1 and A.3 and edit in Figures A.2 and A.4.

For large problems for VENTURE we strongly recommend that the

data storage be determined. Usually, for three-dimensional problems

the multi-plane stored mode must be used, and usually, enough memory must
be allocated to store as many planes of data as the maximum number of
inner iterations to minimize data transfer. The requirements depend

on the number of inner iterations (which should be determined by the

code unless known). See special input processor (DVENTR) section 001.
ICX11 = 0, ICX12 = 969 for a special run to determine the number of
inners (and also storage); or in the DTNINS record of the CONTRL file,

IX(20) = 969, IX(21) = 0.

The authors do believe that documentation for a code should pre-
sent the information required by users to determine storage
requirements. When a code attempts to cover a very broad range of
problem type and provides great flexibility in data handling to balance
storage and transfer, the equations become extremely involved and not
practical to use routinely. Fortran listings of coding used to
calculate storage could be included here, but the many Tines would
waste many pages and serve little utility. We recommend using these
codes, using the VENTURE code proper, and relying on past experience.
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FIGURE A.1. INPOT FOR VENTURE STORAGE REQUIREMENTS.

JOB CONTROL INSTRUCTIONS

//USERID JOB (CHARG),'USER ADDRESS ', USGLEVEL= (1, 1)
//7%*CLASS CPU91=10S,I10=1,REGION=2T70K,LINES=1,CARDS=0
//STEP EXEC LINKNGO,
// REGION.GO=270K
//LKED.VENTSTOR DD OUNIT=3330,VOLUME=SER=ZX1111,DISP=SHR,
// DSNAME=X.TBF14650. VENTSTOR
//LKED.SYSIN DD *

INCLUDE VENTSTOR

Vid
//GO.FTOSFCO1 DD *
Vi
//
INPUT DESCRIPTION
c —————————————————————————————————————————————————————————————————————
o INPUT FORMAT IS N1((18A4)/4 (1216) /N2(I6)). N1 AND N2 ARE
c VARIABLES.
o
¢ CARD 1 - HOLLERITH TITLE.
c
c CARDS 2~5 ARE INTEGERS IN THE STANDARD INTERFACES
c GEODST, GRUPXS, NDYSRF, AND SEARCH (EXCEPT THE
c LAST THREE INTEGERS). THE FIRST SEVEN NUMBERS
c (IGOM THRU NGROUP) ARE NECESSARY TO COMPUTE
c REQUIREMENTS POR THE ITERATIVE PROCEDURE. IF THE
c REST OF THE NUMBERS ARE INPUT ZERO, THE REQUIREMENTS
o FOR THE MACRO., CNSTS., AND INITILAZION PROCEDURES
c WILL BE INCORRECT.
c
c COLUMNS  NAME INTERFACE
C ....... s -———
C CARD 2 - ( 1- 6)  IGOM (GEODST)
c { 7-12)  NZONE (GEODST)
c (13-18)  NINTI (SEODST)
c (19-24)  NINTJ (GEODST)
c (25-30)  NINTK {GEODST)
c (31-36)  NZWBB (5EODST)
C (37-42)  NGROUP {GRUPXS)
c {43-48)  NISO (GRUPXS)
c (49-58)  MAXUP {3RUPXS)
c (55-60)  MAXDN (GRUPXS)
c {61-66)  MAXORD {GRUPXS)
c (67-72)  NPSCS {5 RUPXS)
C CARD 3 - ( 1~ 6)  NSTRPD (GREUPXS)
c ( 7-12)  NSCHNAX {GRUPXS)
c (13-18)  NSBLOK (3RUPXS)
c (19-24)  NREG {GEODST)
c {25-30)  NCINTI (GEODST)
c (31-36)  NCINTJ GEODST)
c (37-42)  NCINTK (GEODST)
c (43-48)  IMB1 (GEODST)

(CONT)

aaaaaocanQaaaaonaanannNOnNONOnoQaaanaana
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(45-54)
(55-60)
(60-66)
(67-72)
CARD 4 ~ ( 1- 6)
{ 7-12)
(13-18)
(19-24)
(25-30)
(31-36)
(37-42)
(43-48)
(49-54)
(55-60)
(61-66)
(67-72)
CARD S = ( 1- 6)
{ 7-12)
(13-18)
(19-24)
(25-30)
(31-36)
(37-42)
(43-48)
(49-54)
{(55-60)
(61-66)
(67-72)

aooonNacacacaoaaao0oaooonaO0Oann

ENDS THE RON.

IMB2

JuB1

JNB2

K¥B1

KMB2

NBS

NBCS
NIBCS
NTRIAG
WRASS

NSN

NNS

NAN

NSz

ISRCH
NMAXNP
NISOSR
NSETS

NFS

NP1

NADJ

NFRIT
NPRIT
UNDEFINED.
UNDEFINED.
UNDEFINED.
UNDEFINED.
UNDEFINED.
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(SEODST)
(GEODST)
(GEODST)
(5EODST)
(GEODST)
{GEODST)
(GEODST)
(GEODST)
(GEODST)
(GEODST)
(NDXSRF)
(NDXSRF)
(NDXSRF)
{NDXSRF)
(SEARCH)
(S EARCH)
(S EARCH)
(S EARCH)
GT.0 FOR
GT.0 FOR
GT.0 FOR
GT.0 FOR
GT.0 FOR

FIXED SOURCE PROBLEMS.
CONSISTANT P1 PROBLEMS.
ADJOINT AND/OR PERTUBATIONS.
WRITING RTFLUX OR ATFLUX.
WRITING PWDINT.

THE NEXT INPUT CARDS GIVE THE DATA ARRAY SIZE (COLUMNS 1-6) FOR
AS MANY DIFFERENT ARRAY SIZES AS DESIRED,
THE CODE THEN LOOPS TO READ A NER TITLE CARD.

ENDING WITH A BLANK CARD.
A BLANK TITLE CBARD

anonnaaaaonaonoanNnNnAOaaa0NaO0nNONQ0n0n

PUT

PROBLEM TITLE = SUPER SAMPLE PROBLEHN.

17 52 50
0 1 1
1 0 0
0 0 0
50000
100000
0

COMMENT - A BLANK CARD OR NEW PROBLEM TITLE CARD GOES HERE.

25

SAMPLE IN
4
123 1
0 1
0 1

1

1
0
1

- E

oW



Figure A.2, Edit for Sample Calculation-VENTURE Storage Requirements

MEMORY REQUIREN

ENTS FOR DATA STORAGE

TOTAL A B
MINIMUNM MAXINON
STCRAGE AVAILABLE 50000
YACRO CALCULATION 3673
EQUATION CONSTANTS CALCULATIOX
CORE CONTAINED OR SPACE STORED 32304 33554
PLANE STORED 15829 17079
ROW STORED 6019 7269
MULTI-LEVEL PLANE STORED 17053 18303
INITIAL PLUX
CORE CONTAINED OR SFACE STORED 14531 18281
OTHER MODES 4531 8281
ITERATIVE PROCESS
CORE CONTAINED 207214 176202 2171
SPACE STORED 69556 66551 2171
2 PLANES STORED 40657 37652 2171
1 PLANE STORED 25581 22576 2171
25 ROWS STORED 19605 16600 2171
1 ROW STORED 3005 0 2171
2 MULTI-LEVEL PLANES STORED 48105 7500 2171
PERTURBATION CALCULATION 31250
DATA WILL BE STORED FOR 1. GROUP, 2 PLANES
MENORY LOCATIONS RESERVED FOR DATA STORAGE--- 50000
MAX MEMORY LOCATIONS REQUIRED FOR THIS PROB=~- 40657
MENMORY LOCATIONS NOT USED-==~--==~--=——e==o~ 9343 N
SPECIAL SCRATCH DATASET REQUIREMENTS
MAXINUM PHYSICAL RECORD 1IS 7200 WORDS
DIRECT ACCESS FILE 24 REQUIRES 16 RECORDS 2500 WORDS IN LENGTH
DIRECT ACCESS FILE 27 REQUIRES 16 RFCORDS 2500 WORDS IN LENGTH
DIRECT ACCESS FILE 28 REQUIRES 16 RECORDS 2500 WORDS IN LENGTH
DIRECT ACCESS PILE 40 REQUIRES 16 RECORDS 10075 WORDS IN LENGTH
DD PARAMETERS FOLLOW FOR B1 = 3520 AND B2 = 32000
¥2= 51 N3= 10 N4= 1 N5= 23 N6= 10 NT= 2 N8= 2 N9= 13 N10= 13 ©WNit=
N16= 51 (NOTE THAT IF THE FLUXES ARE TO BE EXPANDED FROM EXISTING RTPLUX, N10= 51)
REQUIRED DISK STORAGE SPACE PCR FLUX (UNITS 24,27,28) IS 179520 BYTES.
FCR CONSTANTS (UNIT 40) IS-~ 736000 BYTES.
FCR CONSTANTS (UNIT 23) IS-- 35200 BYTES.
REQUIRED TOTAL DISK STORAGE SFACE IS—-~w-=r~=r=vr-es--e 7460160 BYTES.
PCR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION SIZE IS APPROXIMATELY 530K BYTES
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MEMORY REQUIREMENTS FOR DATA STORAGE

TOTAL A B
MINI MUY MAXIMUN
STORAGE AVAILABLE 75000
MACRO CALCULATION 3673
EQUATIOR CONSTANTS CALCOLATIOX
CORE CONTAINED DR SPACE STORED 32304 33554
PLANE STORED 15829 17079
ROW STORED 6019 7269
MULTI-LEVEL PLANE STORED 17053 18303
INITIAL FLUX
CORE CONTAINED OR SPACE STORED 14531 18281
OTHER MODES 4531 8281
ITERATIVE PROCESS
CORE CONTAINED 207214 176202 2171
SPACE STORED 69556 66551 2171
4 PLANES STORED 70809 67804 2171
1 PLANE STORED 25581 22576 2171
25 ROWS STORED 19605 16600 2171
1 ROW STOREL 3008 0 2171
3 MULTI-LEVEL PLANES STORED 64405 7500 2171
PERTURBATION CALCULATION 47725
DATA WILL BE STORED FPOR 1 GROUP, ALL SPACE
MEMOERY LOCATIONS RESERVED FOR DATA STORAGE--- 75000
MAX MEMORY LOCATIONS REQUIRED FOR THIS PROB-- 69556
YFMORY LOCATIONS NOT USED-==v==w—v=w=sc==—a=- S4u44
SPECTIAL SCRATCH DATASET FEQUIREMENTS
MAXIMUM PHYSICAL RECORD 1S 7200 WORDS
DIRECT ACCESS FILE 24 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DIRECT ACCESS FILE 27 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DIRECT ACCESS FILE 28 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DIRECT ACCESS FILE 40 REQUIRES 4 RECORDS 26550 WORDS IN LENGTH
DD PARAMETERS FOLLOW FOR B1 = 3520 AND B2 = 32000
N2= 51 N3= 10 Nu= 1 ¥N5= 23 ©N6= 10 N7= 2 N8= 2 N9= 13 N10= 13 N1i=
N16= 51 (NOTE THAT IF THE FLUXES ARE TO BE EXPANDED FROM EXISTING RIFLUX, N10= 51j
REQUIRED DISK STORAGE SPACE PCR PLUX (UNITS 24,27,28) IS 179520 BYTES.
FCR CONSTANTS (UNIT 40) IS~- 736000 BYTES.
FCR CONSTANTS(UNIT 23) IS~-- 35200 BYTES.
REQUIRED TOTAL DISK STORAGE SEACE IS~-w==--wrer==w—w—=v- 7460160 BYTES.
POR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION SIZE IS APPROXIMATELY 630K BITES
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MEMORY REQUIREMENTS FOR DATA STORAGE

TOTAL A B
MINIMUM MAXINUM
STCRAGE AVAILABLE 100000
YACRO CALCULATION 3673
EQUATION CONSTANTS CALCULATION
CORE CONTAINED OR SFACE STORED 32304 33554
PLANE STORED 15829 17079
ROW STORED 6019 7269
MULTI-LEVEL PLANE STORED 17053 18303
INITIAL FLUX
CORE CONTAINED OR SPACE STORED 14531 18281
OTHER MODES 4531 8281
ITERATIVE PROCESS
CORE CONTARINED 207214 176202 2171
SPACE STORED 69556 66551 217
4 PLANES STORED 70809 67804 2171
1 FLAWE STORED 25581 22576 2171
25 ROWS STORED 19605 16600 217N
1 ROW STORED 3005 0 211
4 MULTI-LEVEL PLANES STORED 80705 7500 21N
PERTURBATION CALCULATION 47725
DATA WILL BE STORED FOR 1 GROUP, ALL SPACE
YEMORY LOCATICNS RESERVED FOR DATA STORAGE--- 100000
MAX MEMORY LOCATIONS REQUIRED FOR THIS PROB~-- 69556
MEMORY LOCATIQNS NOT USED - 30444
SPECIAL SCRATCH DATASET REQUIREMENTS
MAXIMUM PHYSICAL RECORD IS 7200 WORDS
DIRECT ACCESS FILE 24 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DYIRECT ACCESS FILE 27 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DIRECT ACCESS FILE 28 REQUIRES 4 RECORDS 10000 WORDS IN LENGTH
DIRECT ACCFESS FILE 40 REQUIRES 4 RECORDS 26550 WORDS IN LENGTH
DD PARAMETERS FOLLOW POR B1 = 3520 AND B2 = 32000
W2= 351 N3= 10 N4=' 1 ©N5= 23 N6= 10 N7= 2 N8= 2 N9= 13 ©¥§10= 13 N1l11=
N16= 51 (NOTE THAT IF THE FLUXES ARE TO BE EXPANDED FROM EXISTING RTFLUX, N10= 51)
REQUIRED DISK STORAGE SPACE FCR FLOX (UNITS 24,27,28) IS 179520 BYTES.
FPCR CONSTANTS (UNIT 40) IS-~ 736000 BYTES.
FCR CONSTANTS (UNIT 23) IS-- 35200 BYTES.
REQUIRED TOTAL DISK STORAGE SEACE IS-~--=c-wwcrmecccmmea. 7460160 BYTES.
FOR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION SIZE IS APPROXIMATELY 730K BYTES

IHC002I STOP 0
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FIGURE A.3.

CARD 1
coL

NISO
NGROUP
NZOWE
NSZ
NSN
NNS
NREG
NISOU
NISOA
NUCLAS
NZCLAS
IRSON

MAXORD
NSTRPD

NSCHMAX
NBS
NBCS
NIBCS
NZWBB
NZTO

NZT
IEDIT

IGEOHN

NULLO1
NISOE
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INPUT REQUIREMENTS

INPOT FOR RATER AND BURNER STORAGE REQUIREMENTS.

(1246 FORMAT)
TITLE

(NAMELIST PARM)

NO.
NO.
NO.
NO.
NO.
MAX.
NO.
NO.
NO.
NO.
NC.
NO.

OF
OF
OF
OF
OF

NUCLIDES IN CROSS SECTION FILE
ENERGY SROUPS

ZONES

SUBZONES

NUCLIDE SETS

NO. OF NUCLIDES IN ANY SET

OF

REGIONS

UNIQUE NJCLIDES APPEARING IN SYSTEN
DIFFERENT ABSOLUTE NUCLIDE NAMES IN SYSTEM
DIFFERENT NUCLIDE CLASSIFICATIONS
DIFFERENT ZONE CLASSES

OPTIONAL PRINCIPAL CROSS SECTIONS IN CROSS

SECTION FILE (IALF « INP + IN2N + IND + INT)
SCATTERINS ORDER

MAX.
NO.

OF

COCRDINATE DEPENDENT TRANSPORT CROSS

SECTIONS IN CROSS SECTION FILE

NO.
NO.
NO.
NO.
NO.

OF

SCATTERING BLOCKS

BUOCKLING SPECIFICATIONS
EXTERNAL BOUNDARY CONSTANTS
INTERNAL BOUNDARY CONSTANTS
ZONES WHICH ARE BLACK ABSORBERS

CROSS SECTION ~ TEMPERATURE CORRELATION OPTION
0 - NOT DONE

1 - ZONE TEMPERATURES

2 - ZONE AND SUBZONE TEMPERATURES
NO. OF TEMPERATURES PER ZONE(SUBZONE)
EDIT OPTION

0 - BASIC

1 - EXTRA
OPTION ON GEOMELRY INTERPACE

0 - USE GEODST

1 - USE TRIGOH

RESERVED

NO. OF NUCLIDES IN EXPOSE FILE

NO. OF ENERGY RANGES FOR YIELD DATA 1
NO. OF ENERGY RANGES FOR GAMHA DATA

NO. OF FISSILE NOCLIDES WHICH YIELD FISSION PRODUCTS
NO. OF FISSION PRODUCTS HAVING YIELD

NO. OF NUCLIDES WHICH DECAY

RESERVED

RESERVED

RESERVED

(ZONT)
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NMATXE
LSEXCH

LBEXCH
METHOD

IYER

LNICTX
NAODX
NSTEPE
NSTEPS
NMODE

NRTZ
NRTSZ
TIHIST

NFLO
NRRN
IZPD

ISED

IPTC

IPTCDB

NPT
NZPT
NCINTI
NCINTJ
NCINTK
NINTI
NINTJ

NINTK

IGoN
NTRIAG

A-8

NO. OF SOURCE-PRODUCT-PROCESS SPECIFICATIONS FOR -

MATRIX EXPONENTIAL OR AVERAGE GENERATION RATE -
NO. OF SUPPLIMENTAL EXPLICIT CHAIN SPECIFICATIONS FOR-

MATRIX EXPONENTIAL OR AVERAGE GENERATION RATE -
NO. OF BASIC EXPLICIT CHAIN SPECIFICATIONS -
SOLUTION METHOD FOR EXPOSURE/SHUTDOWN -
0 - MATRIX EXPONENTIAL -
1 - EXPLICII CHAIN k -
2 - AVERAGE GENERATION RATE -
YIELD OPTION -

0- - NORMAL -
1 - IF NYER E) 1 AND ENERGY RANGE OF YIELD DATA -
DOES NOT COVER NEUTRON ENERGY RANGE -

MAXIMUY EXPLICIT CHAIN LENGTH (MUST BE EVEN) -
NO. OF ADDITIONAL COUPLING TERMS FOR MATRIX METHODS -
NO. OF EXPOSURE SUBSTEPS -
NO. OF SHUTDOWN SUBSTEPS -
EXPOSURE OPTION -
0 - NORMAL -
1 - CONTINUOUS FUELING -
NO. OF ZONE PATHS -
NO. OF SUBZONE PATHS -
OPTION TO WRITE EXPOSURE HISTORY INTERFACE -

0 - NOT DONE -
1 - DONE -
NO. OF FLUENCE RANGES TO BE SAVED -
NO. OF REACTION RATE TYPE DATA TO BE SAVED -

OPTION ON ZONE(SUBZONE) POWER DENSITY -
0 - NOT NEEDED -
1 - MUST BE CALCOLATED -

SECONDARY ENERGY DEPOSITION OPTION -
0 - NOT DONE -
1 - DONE -

OPTION FOR POINI CALCULATION -
0 - NOT DONE -
1 - METHOD 1 (SEODST AND RTFLUX) -
2 - METHOD 2 (RZFLUX-MODIFIED) -

POINT CALCULATION DEBUG EDIT -

0 - NONE -
1 - EXTENSIVE -
NO. OF POINTS -

NO. OF ZONES SPECIFIED FOR POINT CALCULATION -
NO. OF COARSE MESH INTERVALS - DIMENSION 1 -
NO. OF COARSE MESH INTERVALS - DIMENSION 2 -
NO. OF COARSE MESH INTERVALS - DIMENSION 3 -
NO., OF FINE MESH INTERVALS - DIMENSION 1 -
NO. OF FINE MESH INTERVALS - DIMENSION 2 -
NO. OF FINE MESH INTERVALS - DIMENSION 3 -
GEOMETRY OPTION -
TRYIAGONAL GEOMETRY OPTION -

(SINT)
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SAMPLE

SUPER

IBND BOUNDARY CONDITION OPTION

NRASS REGION ASSIGNMENT OPTION
0 - COARSE MESH
1 - FINE MESH

NGLLO2 RESERVED
NULLO3 RESERVED
MEMORY DATA ARRAY SIZE (WORDS)

STACKED CASES ARE ALLOWED

TITLE = BLANK TERMINATES RON

BASIC DEFAULTS

NISOU
NISOA
NUCLAS
NZCLAS
NSCHMAX
NCINTI
NCINTJ
NCINTK
NINTI
NINTJ
NINTK

INPUT

SAMPLE PROBLEN.

DEFAULT
DEFAOLT
DEFAOLT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

LI IO I I A ]

- ad md b b ad b b OO

NISO
NISO

SPARM NISO=49,NGROUP=4,NZONE=52,NSZ=0,NSN=U4,NN5=19,NREG=123,

NISOU=49,NISOA=22,NUCLAS=8,NZCLAS=4,IRSUN=1,

MAXORD=0,NSTRPD=0, NSCMNAX=1,NBS=1,8BC5=6,NIBCS=1,NZWBB=1,

NZT0=0,N2T=0,IEDIT=0,IGEON=0,

NISDE=11,NYER=1,NGER=0,NFSLR=6,NFPR=2,NDCYR=1,NMATXE=8,LSEXCH=0,
LBEXCH=0,METHOD=0, IYER=0, LNICTX=0,NAODX=0, NSTEPE=3, NSTEPS=0, NMODE=0,

MEMOR
SUPER
EPARM
SUPER
EPARM
SUPER
&P ARM
SUPER
EPARN

Y=70000 EEND
SAMPLE PROBLEN.
MEMORY=25000 ESEND
SAMPLE PROBLEMNM.
MEMORY=10000 ¢€END
SAMPLE PROBLEN.
MEMORY=5000 EEND
SAMPLE PROBLEN.
MEMORY=3000 EEND

o - - - - i . - - S A . - - - - - - - - . - - - - -

TITLE

TITLE
TITLE
TITLE
TITLE

TITLE



A.4. Edit For Sample Calculation-VENTURE Storage Requirements

PROBLEN PARAMETERS

CASE TITLE SUPER SAMPLE PROBLEHN.
NISO = 49 NGROUP= 4 NZONE =
NREG = 123 NISOU = 49 NISOA =
HAXORD= 0 NSTRPD= 0 NSCHAX=
NZWBB = 1 N2TO = 0 w27 =
NISOE = 11 NYER = 1 NGER =
NEXP9 = 0 NEXP10= 0 NEXP11=
METHOD= 0 IYER = 0 LNICTX=
NMODE = 0 NRTZ = 0 NRTSZ =
IZPD = 0 ISED = 0 IPTC =
NCINTI= 1 NCINTJ= 1 RCINIK=
IGON = 0 NTRIAG= 0 IBND =

STORAGE REQUIRED FOR REACTION RATE MODULE

STORAGE SUPPLIED IS 70000

BASE STORAGE REQUIRED IS

2035

MAXINUM STORAGE REQUIRED IS 25371

MINIMUM STORAGE REQUIRED IS

LSTART 1594 LXS 2582

MODZSZ = 0 MODZ = 0 moDpZC =

4203

0

MEMORY ACTUALLY USED WILL BE 25371

STORAGE REQUIRED FOR DEPLETION MODULE

STORAGE SUPPLIED IS 70000

BASE STORAGE REQUIRED IS
MAXINOM STORAGE REQUIRED IS
MININUY STORAGE REQUIRED IS

MODRR = 0 MODRRF = -1

HEMORY ACTUALLY USED WILL BE

2035
8575
3730

8575

N
NN

QOO0 OO =

NS2
NOCLAS
NBS
IEDIT
NFSLR
NMATXE

-t =
=l
- O
wuo
L B

IPTCDB
NINTI
NRASS

wowonHowawnrn

O OO0 O 0O

NSN
NZCLAS
¥BCS
IGEON
NFPR
LSEXCH=
NSTEPE=
NFLU
NPT
NINTJ
NOLLO2=

COCmOQWONONEE&E

NNS
IRSUN
NIBCS
NULLO1
NDCYR
LBEXCH=
NSTEPS=
NRRN
NZPT
NINTK
NULLO3

Houn

CO=mOOOOA0O=aY

oL-v



PROBLEM PARAMETERS

CASE TITLE

NISO
NREG
MAXORD
NZWBB
NISOE
NEXP9
METHOD
NMODE
1zZpd
NCINTI
IGon

flod & &0 unuh

STORAGE REQUIRED FOR REACTION RATE MODULE

SOPER SAMPLE PROBLENM.

49
123

O OO == O

NGROUP=
NISOU =
NSTRPD=
NZTO
NYER
NEXP10
IYER

naeannn

&

NZONE
NISOA
NSCHMAX
NZT
NGER
NEXP11
LNICTX
NRTS?Z
IPTC
NCINTK
IBND

&=
L]

0o nn e

O=MOOOO-200

STORAGE SUPPLIED IS 25000

BASE STORAGE REQUIRED IS 2035
MAXIMUO® STORAGE REQUIRED IS 25371
MININOM STORAGE REQUIRED IS 4203
LSTART 1594 LXS 2582

MODZSZ = 0 MODZ = 0 MODZC = 1

DIRECT ACCESS REQUIREMENTS
UNIT RECORDS LENGTH(RORDS)
392

27

MEMORY ACTUALLY USED WILL BE 24195

STORAGE REQUIRED FOR DEPLETION MODULE

STORAGE SUPPLIED

BASE STORAGE REQOIRED
MAXINOM STORAGE REQUIRED
MININUM STORAGE REQUIRED

MODRR =

0 MODRRF = -1

Is 25000
Is 2035
IS 8575
Is 3730

NBWORY ACTUALLY USED WILL BE 8575

[ SRV
NN

CuOOCOOCQ -

T O OOOONO4®mO

NSN
NZCLAS
NBCS
IGEON
NFPR
LSEXCH=
NSTEPE=
NFLU
NPT
NINTJ
NULLO2

[ ]

nowonn

O=mMOOCWONOOEF

NNS

IRSONM
NIBCS
NULLO 1=
NDCYR =
LBEXCH=

NRRN
NZPT
NINTK
NULLO3=

Qe OOOOQO O =D

LL-vY



PROBLEN
CASE TIT

NISO
NREG
MAXORD
RZWBB
NISOE
NEXP9
METHOD
NMODE
IZpD
NCINTI
IGoHN

LI A (S O TN T N TO ( }

PARANETERS

LE SUPZR SAMPLE PROBLENM.

49 N3RQUP=
123

=
-
w
Q
<
]

QU OO0 =O
o)
-~
3]
-]
#nuwwan

O=2000Q=200WVWEFE

NZOKNE
NISOA
NSCMAX
NZT
NGER
NEXP11=
LNICTX=
NRTSZ
IPTC
NCINTK
IBND

L I I}

N
CHMOO0OOCOO4NN

STORAGE REQUIRED FOR REACTION RATE MODULE

STORAGE SUPPLIED

Is

BASE STORAGE REQUIRED IS
MAXIMUM STORAGE REQUIRED IS
MININUM STORAGE REQUIRED IS

LSTART 1594 LXS 2582
MODZSZ = 1 MODZ = 1 MODZC
DIRECT ACCESS REQUIREMENTS
UNIT RECORDS LENGTH(WORDS)
24 52 152
40 52 392

MENORY ACTUALLY USED WILL BE

STORAGE

BASE
MAXINUM
MININUM

MODRR =

MEMORY ACTUALLY USED WILL BE

1
2

0000
2035
5371
4203

= 0

5379

REQUIRED FOR DEPLETION MODULE

STORAGE SUPPLIED
STORAGE REQUIRED
STORAGE REQUIRED
STORAGE REQUIRED

0 MODRRF = -1

1s
Is
Is
Is

1

0000
2035
8575
3730

8575

o=
=
o
s
»
ty
noa e wnnmnnan

O OO0 20O

NSN
NZCLAS
NBCS
IGEOM
NFPR
LSEXCH=
NSTEPE=
NFLU
NPT
NINTJ
NULLO2

Qb OOWONORNAE &

Cot O OOO O

cL-v



PROBLEM PARAMETERS
CASE TITLE SUPER SAMPLE PROBLEMN.
NISO = 43 NGROUP= 4 NZONE =
NREG = 123 NISOU = 9 NISOA =
MAXORD= 0 NSTRPD= 0 NSCHMAX=
NZWBB = 1 N2TO = 0 NZT =
NISOE = 11 NYER = 1 NGER =
NEXPY = 0 NEXP10= 0 NEXP11=
METHOD= 0 IYER = 0 LNICTX=
NMODE = 0 NRTZ = 0 NRTSZ =
IZPD = 0 ISED = 0 IPTC =
NCINTI= 1 NCINTJ= 1 NCINTK=
IGoM = 0 NTRIAG= 0 IBND =
STORAGE REQUIRED FOR REACTION RATE MODOULE
STORAGE SUPPLIED IS 5000
BASE STORAGE REQUIRED IS 2035
MAXINUM STORAGE REQUIRED IS 25371
WINIHUM STORAGE REQUIRED IS 4203
LSTART 1594 LXS 2582
HODZSZ = 1 MODZ = 1 MODZC = 1
DIRECT ACCESS REQUIREMENTS
UNIT RECORDS LENGTH(WORDS)
24 52 152
40 52 392
27 4 392
MEMORY ACTURLLY USED WILL BE 4203

STORAGE REQUIRED FOR DEPLETION MODOLE

STORAGE SUPPLIED IS 5000
BASE STORAGE REQUIRED IS 2035
MAXINUM STORAGE REQUIRED IS 8575

MININUM STORAGE REQUIRED IS 3730

MODRR = 1 MODRRF = -1

DIRECT ACCESS REQUIREMENTS

UNIT RECORDS LENGTH(WORDS)
24 52 95

Y ENORY ACTUALLY USED WILL BE 3730

S e,
DN

OO0 OOO -

NSZ
NUCLAS
NBS
IEDIT
NFSLR
NMATXE
NAODX
IHIST
IPTCDB
NINTIL
NRASS

WOonon oo

QO OCOO0OPNDaa MO

NSN
NZCLAS
NBCS
IGEOH
NFPR
LSEXCH
NSTEPE
¥FLU
NPT
NINTJ
NOLLO2

wononwn o nn

O=0O0OWONORNE &

O OO0 O=O==WO

EL-yY



PROBLEN
CASE TIT

NISO
NREG
MAXORD
NZWBB
NISOE
NEXP9I
YETHOD
NMODE
IZPD
NCINTI
1G04

STORAGE

BASE
AAXINU M
MININON
LSTART

MODZSZ

CAN NOT

STORAGE

BASE
YAXTIMUM
YINIMUM

MODRR
CAN NOT

IHC002I

PARAMETERS
LE SUPER SAMPLE PROBLEM.
49 NSROUP= 4 NZONE =
123 NISOU = 9 NISOA =
0 NSTRPD= 0 NSCMAX=
1 NITO = 0 NZIT =
11 NYER = 1 NGER =
0 NEXP10= 0 NEXP11=
0 IYER = 0 LNICTX=
0 NRTZ = 0 NRTSZ =
0 ISED = 0 IPTC =
1 NCINTI= 1 NCINTK=
0 NTRIAG= 0 IBND =

REQUIRED FOR REACTION RATE MODULE

STORAGE SUPPLIED IS 3000

STORAGE REQUIRED IS 2035

STORAGE REQUIRED IS 25371

STORAGE REQUIRED IS 4203
1594 LXS 2582

= -1 MODZ = -1 ¥ODZC = -1

SOLVE PROBLEN

REQUIRED FOR DEPLETION HMODULE

STORAGE SUPPLIED IS 3000
STORAGE REQUIRED IS 2035
STORAGE REQUIRED IS 8575
STORAGE REQUIRED IS 3730
= =1 MODRRF = -1

SOLVE PROBLEM

STOP 0

NN
NN

SO0 OOO =

NSZ
NUCLAS
NBS
IEDIT
NFSLR
NMATXE
NAODX
IHIST
IPTCDB
NINTI
NRASS

N

nwwnna

OO0 O0O0OPDAOwmO

NSN
NZCLAS
NBCS
IGEOHN
NFPR
LSEXCH
NSTEPE
NFLU
NPT
NINTJ
NOLLO2

O OOQWONOONE &

NNS
IRSUN
NIBCS
NULLO1
NDCYR
LBEXCH=
NSTEPS=
NRRN
NZPT
NINTK
NOLLO3=

N

nnn

Ced QOO wta

vL-v
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APPENDIX B

The attached figure shows the Job Control Language (JCL) that is
required to create the BOLD VENTURE computation system on the local
IBM computers as a partitioned data set. This data set has the name
BOLD.VENTURE,

The subroutines that are required for each module are stored in
hexadecimal form as sequential data sets on a 3330 disk (XXXXXX). For
example, the data set CONTROL1.HEX.PGM contains the hexadecimal
routines for the control module. The four modules SCALE, LPGETMDL,
LPREADER, and LPGETPRM comprise the driver for the system.

The recommended overlay structure for each module is documented
by Figure B.1l.
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FIGURE B.1. JZL FEQUIRED TO CREATE THE SYSTEM.

//STEP EXEC LKED,

// REGION.LKED=270K,

// PARM.LKED='0OVLY,LIST,MAP,SIZE=({266K, 100K)"*
//LKED.SYSLIB DD DSN=SYS1.FORTLIB,DISP=SHR
// DD DSN=SYS1.LOGLIB,DISP=SHR

//LKED.SYSUT1 DD SPACE=(6000, (300,50))

//LKED.SYSLMOD DD UNIT=3330,VOL=SER=XXXXXX,
// DISP=(NEW,KEEP),

// SPACE= (TRK, (500,10,10) ,RLSE),

// DSNAME=BOLD.VENTURE

//LKED. SCALEHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=SCALE.HEX.PGM

//LKED.LPGETHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=LPGETMDL.HEX.PGM

//LKED.LPREAHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=LPREADER.HEX.PGHM

//LKED.LPGPRHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=LPGETPRM.HEX.PGM

//LKED.CONTRHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=CONTROL1.HEX.PGM

//LKED.INPROHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHE,
// DSNAME=INPROSER.HEX.PGM

//LKED.INDVEHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=INDVENTR.HEX.PGHM

//LKED.INDCRHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=INDCRSPR.HEX.PGM

//LKED.INDUTHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
//7 DSNAME=INDUTLIN.HEX.PGM

//LKEZD.INDCMHEX DD ONIT=3330,VOL=SER=XXXXXX,DISP=SHE,
// DSNAME=INDCMACR.HEX.PGHM

//LKED.FILEDHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=FILEDTOR.HEX.PGM

//LXKED.CROSPHEX DD UNIT=3330,VOL=SER=X¥XXXXX,DISP=SHEK,
// DSNAME=CROSPROS.HEX.PGM

//LKED.VENTNHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=VENTNEUT.HEX.PGNM

//LKED.REACRHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSFAME=REACRATE.HEX.PGM

//LEED.CNTROHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=CNTRODFPO.HEX.PGHM

//LKED. EXPOSHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=EXPOSURE.HEX.PGHN

//LKED.PERTUHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=PERTUBAT.HEX.PGM

//LKED.DMISLHEX DD ONIT=3330,VOL=SER=XXXXXX,DISP=SHE,
// DSNAME=DMISLY.HEX.PGHM

//LKED.DENMAHEX DD UNIT=3330,VOL=SER=XXXXXX,DISP=SHR,
// DSNAME=DENMAN.HEX.PGM

//LKED.SYSIN DD *

(CONT)



INCLUDE SCALEHEX
ENTRY LPCNTROL
NAME SCALE

INCLUDE LPGETHEX
ENTRY LPGETMDL
NAME LPGETMDL

INCLUDE LPREAHEX
ENTRY LPREADER
NAME LPREADER

INCLUDE LPGPRHEX
ENTRY LPGETPRM
NANE LPGETPRM

INCLUDE CONTRHEX
ENTRY GABY
NAME CONTROL1

INCLUDE INPROHEX

OVERLAY INPOT

INSERT CGEODS,CNDXSR,CZNATD
OVERLAY INPUT

INSERT CISOTX

OVERLAY INPUT

INSERT CGRPXS

'OVERLAY INPUT

INSERT CISOGX

OVERLAY INPUT

INSERT CFXSRC,CSERCH,CSNCON
OVERLAY INPOT

INSERT CCXSPR,CVENTR,CPRINT,CISOSR
OVERLAY INPOT

INSERT CTFLUX,CCURNT,CAFLUX
OVERLAY INPUT

INSERT CRZFLX,CPERTU,CPWDNT,CFISOR
OVERLAY INPUT

INSERT CDLYXS,CBRKXS,CWORTH,CANSIN,CDACIN
OVERLAY INPUT

INSERT CEXPOS,CZCONC,CRODST
OVERLAY INPUT

INSERT CZNTMP,CZNPOW,CEXPOH,CPTAID
OVERLAY INPOT

INSERT CRFUEL,CIRIGHM

ENTRY MAIN

NAME INPROSER

INCLUDE INDVEHEX
OVERLAY LEVELD
INSERT GEOM,GOMN
OVERLAY LEVELD
INSERT REGD
OVERLAY LEVELD

(ZONT)
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INSERT TRIF,HEXF
OVERLAY LEVELD
INSERT THKD,VOLS,MUSHP
OVERLAY LEVELD
INSERT KOMP,KMOT
OVERLAY LEVELD
INSERT OVLY,MOSH,OVLP
OVERLAY LEVELD
INSERT SSET
OVERLAY LEVELD
INSERT GOMA
OVERLAY LEVELD
INSERT DENS
OVERLAY 1LEVELD
INSERT GDNA
OVERLAY LEVELD
INSERT SETS
OVERLAY LEVELD
INSERT SEAR
OVERLAY LEVELD
INSERT GOM1,GOM2
OVERLAY LEVELD
INSERT ZND1,ZND2
OVERLAY LEVELD
INSERT NDR1,NDR2
OVERLAY LEVELD
INSERT CTL1
ENTRY MAIN

NAME INDVENTR

INCLUDE INDCEHEX
ENTRY MAIN
NAME INDCRSPR

INCLUDE INDUTHEX
ENTRY MAIN
NAME INDUTLIN

INCLUDE INDCMHEX
ENTRY MAIN
NAME INDCMACR

INCLUDE FILEDHEX

OVERLAY PRINT

INSERT PVENTR

OVERLAY PRINT

INSERT PCXSPR,PPERTU, PFISOR

OVERLAY PEINT

INSERT PANSIN,PDACIN,PWORTH,PSNCON,PISOSR
OYERLAY PRINT

INSERT PTFLUX,PCOURNT,PAFLUX,PPWDNT,PRZFLX
OVERLAY PRINT

INSERT PNDXSR,PZNATD,PGEODS

OVERLAY PRINT

(CONT)



INSERT PFXSRC,PSERCH

OVERLAY PRINT

INSERT PISOGX,PDLYXS,PBRKXS
OVERLAY PRINT

INSERT PGRPXS,PISOTX

OVERLAY PRINT

INSERT PPTATD,PEXPOH,PZNPOW,PZNTHP
ENTRY MAIN

NAME FILEDTOF

INCLUDE CROSPHEX

OVERLAY LEVELQ

INSERT ITIN,ITI2

OVERLAY LEVELQ

INSERT CTI1,CTI2,CTI3,CHOL
OVERLAY IEVELQ

INSERT M2I1,M21I2

OVERLAY I1EVELQ

INSERT MIX1,MIX2,MIX3,MIX4,MIX5,MIXC
OVERLAY 1EVELQ

INSERT IXS1,IXS2

OVERLAY 1EVELQ

INSERT XSC1,XSC2,XSC3,XSCl,XSC5
OVERLAY LEVELQ

INSERT GXS1,GXS2

ENTRY MAIN

NAME CROSPROS

INCLUDE VENTNHEX

OVERLAY LEVELD

INSERT IONO,VENT

OVERLAY 1EVELD

INSERT GETCOR,FRECOR

OVERLAY 1EVELD

INSERT SGX0,S5%X1,SGX2,SGX3,SCAL

OVERLAY 1EVELD

INSERT CORE,CORI,CORP,GNAM,CORD,CORB,DDSP, DASU,JPRT

INSERT RELA,RBLB

OVERLAY LEVELD

INSERT MAC1,VZT2,MACA,MACB,MAC2,MAC3,MACS5,CHDM,MACH, HACE

OVERLAY LEVELD

INSERT CON1,MSHO,NRCF,MSH1,CON2,CON3,CKCT, CON4, CON5,CONT7,CON9,BNDY
INSERT MSH3,GEOQ

OVERLAY 1EVELD

INSERT ORLX,ORLA,MUCK,ORLB,ORLC,ORLD,ORLE,ORLF,LAXR,LAXP,BAT5,LUCK
INSERT ORLR,CON6,RCOV

OVERLAY LEVELD

INSERT PHIA,PHI1,PHI2,PHI3,PHI4,PHI5,PHI6,PBND,PC2D,PC3D,EDBN,SDBN
INSERT PHI1I7,T0IP,QDBN,RDBN,GRXP,PANT1,PAN2

OVERLAY LEVELD

INSERT ADN1,ADN2, ADN3,DCID,DSDF,DIMS,AJDS,DIMT,DIN2,CMES,CHVL,DIN3
INSERT ZVRV,CRGV,FLRD,FLMH

OVERLAY LEVELD

INSERT COMC,LCAL,FLXR,FXSR,BSQV,AJNT,REV1, PROS,2I03,FEFS

(CONT)
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INSERT CORR,IFTD,ONES,TWOS, TRES,HST1,HST2,HST3
OVERLAY LEVELD

INSERT OUTR,BALC,ZINS,CHBF,CHEY,RDAB,XTRP,JUSB,ATED,FFGG,RDUE, RELX
INSERT FSOR,SSOR,PSOR,FLUX,LTRG,BHAV,O0ELX, NEWB
OVERLAY LEVELE

INSERT MUEX,ETR1,ETR2,SGDA

OVERLAY LEVELE

INSERT DCIN,RRES,WRES,PREC

OVERLAY LEVELE

INSERT FOUt,SOU11,PCUY,INR1,LOU1,LEK1

OVERLAY 1EVELE

INSERT FOU2,5002,POU2,INR2,LOU2,LEK2

OVERLAY LEVELE

INSERT FOCU3,S0U3,POU3,INR3,LOU3,LEK3

INSERT RBEL1,RBL2,RBL3,RBL4,RBLS

OVERLAY LEVELE

INSERT FOU4,S0U4,POO04,INR4,LOUY,LEKY,QDUE,QELY,SOUX, J1CY
OVERLAY LEVELE

INSERT FOUS5,S0U5,POU5,INRS,LOU5,LEKS,J1C5
OVERLAY LEVELE

INSERT FOU6,S0U6,INR6,DELX

OVERLAY LEVELE

INSERT FOUX,SOUY,POUX,INRX,LOUX,LEKX,SOUZ,J1CX
OVERLAY 1EVELD

INSERT EDIT,PO0T,NBAL,SOBL,FISS,FLX%,BSDS,PNDN,PTVL,PTZF,JINT
INSERT PND1,PND2,PND3,PNDU4, PNDS

OVERLAY LEVELD

INSEKT SAV1,SAV2,SAV3,SAV4,SAVS,SAaV6,SAvV7
OVERLAY 1EVELD

INSERT PERO,RIUB,MRPT,Q0UT,BBB1,BBB2,EASU
OVERLAY LEVELE

INSERT PERT,TUFY,LIFE,DAFA, MAPS,PMAP

OVERLAY I1EVELE

INSERT JERT,JUFY,JIFE,JAFA,JAPS,IMAP,JGET
ENTRY MAIN

NAME VENTNEUT

INCLUDE REACRHEX
ENTRY MAIN
NAME REACRATE

INCLUDE CNTROHEX
OVERLAY ONE
INSERT INTL
OVERLAY ONE
INSERT CRCR
OVERLAY TWO
INSERT GDST,A89D,REDR,GETL,IDIT,CHEK
OVERLAY TWO
INSERT POS1
OVERLAY TWO
INSERT POS2
OVERLAY TWO
INSERT POSH

(CONT)



OVERLAY TWO
INSERT POSH
OVERLAY THREE
INSERT NOPO
OVERLAY THREE
INSERT NOP1
OVERLAY THREE
INSERT NOP2
OVERLAY TWO
INSERT SAVE,SDSW
ENTRY MAIN
NAME CNTRODPO

INCLUDE EXPOSHEX

OVERLAY LEVELQ

INSERT BINP,GNZC,BRN7,BRN4,BGXS,BZT1,BRNF, BRNW, ZUCZ, Z2UCY,ZIGY
INSERT EPFD,BRNX,HQUE,SKNO

OVERLAY LEVELQ

INSERT BZIN,DEEF,CMOV,BRNS, BRN3,B&RNZ,BRNT,BZT2, BRNA,BRND, BRRF
INSERT PRRF

OVERLAY LEVELQ

INSERT BURN,BRNY,ZNAW,ZZPD,AUXE,TPNE
OVERLAY LEVELR

INSERT OEXP,POWL,ARRI,ZCRI,PARI,BRNO
OVERLAY LEVELS

INSERT OFIX,BFIX

OVERLAY LEVELS

INSERT OMOV,BMOV

OVERLAY LEVELT

INSERT ZOND,ZZPF,ZONI,POWP

OVERLAY LEVELT

INSERT PONI,PPOE,QNAW,QNAT

OVERLAY LEVELR

INSERT OXPH,CPH1,ECHK,ESET,FLUE
OVERLAY LEVELS

INSERT EXPH,FLUC,REHT,CPH2,EPH2
OVERLAY LEVELS

INSERT QXPH,QPTD,QFLU,QEHT,CPH3,EPH3
OVERLAY LEVELR

INSERT EDEP,EDED,ETAB

OVERLAY LEVELR

INSEET OCWN,DOWN

OVERLAY LEVELQ

INSERT FOUL

OVERLAY LEVELQ

INSERT BPIN,PTNS

OVERLAY LEVELR

INSERT BPIA,PTAT,PGEO,GCHK,MSHO,MSHK,MSH1, MSH3,NRCF,VOLP
INSERT PLOC,PRN3,REOR,CHEK

OVERLAY LEVELR

INSERT BPIB,ZFMP,ZFM3,ZFAV

OVERLAY LEVELR

INSERT BPIC,PRNS,PRNZ,PRNT,PZT2,PRNA,PRND, BRPF,PRPF
OVERLAY LEVELQ

(CONT)
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INSERT PURN,PRNY,PFIX,POWN,PNAW,PDST
ENTRY MAIN
NAME EXPCSURE

INCLUDE PERTUHEX

OVERLAY LFVELD

INSERT UENT,UONO,UORE,UORI,UNAM,U0RD,UOKB,UDSP,UASU,UPRT,DLYT,DLY2
OVERLAY LEVELD

INSERT GETCOR,FRECOR

OVERLAY 1EVELD

INSERT MCON,NCON

OVERLAY LEVELE

INSERT UAC1,0AC2,UAC3,0AC5,UAC6,UACA,UACB,UCAL,IONS

OVERLAY 1EVELE

INSERT UON1,USHO,URCF,USH1,UON2,U0N3,0KCT,UON4, UON5, UON7,UON9, BNDY
INSEET USH3,WDFL,WEFL

OVERLAY LEVELE

INSEET URLX,UON6,0JNT,SCAT,0SIG,UEV?

OVERLAY LEVELE

INSERT VAC1,GNEQ,VAC2,VAC3,VACA,VCAL,DKOM, WNEK,DKDN,TEMP,TANS, TENS
INSERT UNEK,KANS,KENS

OVERLAY LEVELD

INSERT PERO,RTUB,MRPT,Q0UT,BBB1,BBB2,BEFF

OVERLAY L1EVELE

INSERT PERT,TUOFY,LIFE,DAFA, MAPS,PMAP

OVERLAY LEVELE

INSERT JERT,JOFY,JIFE,JAFA,JAPS,J"AP,JGET,INLK,KEFF,KEFA

OVERLAY LEVELD

INSERT DKOK,DLK1

ENTRY MAIN

NAME PERTUBAT

INCLUDE DMISLHEX
ENTRY MAIN
NAME DMISLY

INCLUDE DENMAHEX

ENTRY MAIN
NAME DENMAN
Vi

//
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APPENDIX C

Listed here are the interface data files required by the modules
of the system. Figure C.1 lists the file CONTRL and Figure C.2 shows
the correspondence of data from the DTNINS record of CONTRL and the
special input processor DVENTR. The standard files are listed in
Figure C.3, and newly defined files are listed in Figure C.4,
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Figure C.1. TINTERFACE FILE CONTRL

Cherkkhkkkhhkkrhhkhkhkh ko khokkkhkk ke hk kR kR kR Rk kAR kR E X KRR KRR KR ERK R~

C REVISED 04,/01/80 -
c -
CF CONTRL -
C -
CE BOLD VENTURE SYSTEM CONTROL -
C -
Creerrkkkhkrkkkkkhkkhkxhkkklkokkhkkkkkkkhkhkk kdokkgkkkhkkkkkkkhkkkhkhkkkkkkhkkkkkkk=
c ........................................................................
Cs FILE STROCTORE -
Cs -
Cs 0V FILE IDENTIFICATION -
Cs -
Cs RECORD NAME CODE BLOCK (MODULE) REQUIREMENT -
CS |  e—e,eccccceces ceoccceccoeccese - - —— " - o - " -
Cs 1 PROINS (PROBLEM INFORMATION) ALWAYS FIRST -~
Cs i DVRINS {(1ODULE DRIVING INFORMATION) ALWAYS -
cs 1D XCPINS CROSS SECTION PROCESSOR (CIGAR) AS NEEDED -
cs 10 DTNINS NEUTRONITS (VENTURE) A5 NEEDED -
Cs 1D RRTINS REACTION RATE (RATER) AS NEEDED -
Cs 1D RODINS CONTROL ROD POSITIONING (RODMOD) AS NEEDED -
Cs 1D EXPINS EXPOSURE (BURNER) AS NEEDED -
cs 1D PERINS PERTURBATION (PERTUBAT) AS NEEDED -
Cs 1D REFINS FUEL MANASEMENT AS NEEDED -
cs 1D PBLINS THERMAL HYDRAOLICS AS NEEDED -
Cs 1D BLANK (CLOSURE) ALWAYS LAST -
Cs -
g R g g g gy S S S O SO R —emamaa—-
Commmrmcscc e D e cmmcrre e m e ———— -
CR FILE IDENTIFICATION -
C -

CL HNAME, (HUSE(I)
Ccw 3%MULT +

cD HNAME
cD HUSE (I)

cD IVERS

o

CN MOLT

C
Covomvomcccenm o onen

,I=1,2) ,IVERS
1
FILE NAME (A6) 'CONTRL!'

USER IDENTIFICATION (A6)
FILE VERSION NUMBER

1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES

- - - — - - — - ——

{CONT)
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SPECIFICATIONS FOR PROINS RECORD IN INTERFACE FILE CONTRL

g;---—---~--;;5;LEH INFORMATION T e
gL PROINS, (XX(I),I=1,100), (IX(I),I=1,100) -
gw 101&MOLT + 100 -
go PROINS PROBLEM INFORMATION DATA IDENTIPIER (6HPROINS) -
go XX (1-208) PROBLEM OR CASE TITLE (A6) -
gn XX (25) USER LABEL (JOBNAME) FOR INTERFACE DATA FILES (A6) -
gn XX (26) USER LABEL (DATE) POR INTERFACE DATA FILES (A6) -
gn XX (27-100) RESERVED -
gn IX (1-100) RESERVED -
e -
Cmmmmmc—mmmme—mmem— e —m—emeee—m—em—————— —— -—



C-4

SPECIFICATIONS FOR DVRINS RECORD IN INTERFACE FILE CONTRL

c ————————————————————————————————————————————— - - -
CR MODULE DRIVING INFORMATION -
c -
cL DVRINS, (XX(I),I=1,100), (IX(I),I=1,100) -
c -
cw 101*HULT + 100 -
c -
cD DVRINS MODULE DRIVIN3 INFORMATION IDENTIFIER (6HDVRINS) -
C -
cD XX (1-100) RESERVED -
c -
cp IX (Y PRIMARY MEMORY ALLOCATION, WORDS -
C -
cD IX{2) RESERVED -
C -
cD IX(3) RESERVED -
c -
cD IX(8) MAXIMUM BLOCK SIZE POR DIRECT ACCESS DATA FILES, -
cD WORDS, BEST YALUE DEPENDS ON SEVERAL THINGS -
cD INCLUDING DISK TRACK LENGTH, OVERRIDE THE -
cp AUTOMATED PROCEDURE ASSIGNMENT IF NON-2ERO -
c -
cD IX(5) TOTAL PROCESSOR TIME ALLOWED FOR THE RUN, MINUTES -
C -
cD IX(6-10) RESERVED -
C -
cp IX(11) STAND-ALONE FLAG - -
co 0 - MODULES ARE ACCESSED IN A TRUE MODULAR SENSE-
cp 1 - MODULES ARE ACCESSED AS IF EACH IS A -
cp STAND-ALONE CODE (NOT RECOMMENDED) -
c -
cop IX{12-100) RESERVED -
c -
c ---------------------------------------- -

(CONT)
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SPECIFICATIONS FOR XCPINS RECORD IN INTERFACE FILE CONTRL

- - - - - - - - - -y o -

CRDSS SECTION PROCESSOR INSTRUCTIONS

THIS DATA REQUIRED BY THE CROSS SECTION PROCESSOR

XCPINS, (XX(I),I=1,100), (IX(I),I=1,100)

101*MULT + 100

XCPINS
XX (1-100)
1X(1-2)
IX(3)

IX(4)

IX(5)

IX(6)

IX(7)

IxX(8)

CROSS SECTION PROCESSOR DATA IDENTIFIER (6HXCPINS)
RESERVED
RESERVED

OPTION ON INPUT CROSS SECTION FILE PROCESSING
0 - NO PROCESSING REQUIRED
1 -~ GENERATE NEW NUCLIDE-ORDERED FILE FROM
THE FILE OR FILES HAVING FORMAT IX(5)
(REQUTIRES INTERFACE FILE CXSPRR FOR
ADDITIONAL INFORMATION)

OPTION TO GENERATE A GROUP-ORDERED FILE FROHM
A NUCLIDE-ORDERED FILE
0 - XNO
1~ YES

FORMAT OF INPOT CROSS SECTIONS FOR IX(3) EQ 1
0 -~ NUCLIDE~-ORDERED FILE
1 - CITATION CROSS SECTION SETS
2 - MERGE TWO NOUCLIDE-ORDERED FILES

OPTION ON PRINCIPAL CROSS SECTION DATA
FOR IX(4) EQ 1
0 - RETAIN ALL DATA
1 - REDEFINE (N,GAMMA) CROSS SECTION TO BE
THE CAPTURE CROSS SECTION = (N,GAMMA) +

(N,ALPHA) ¢ (N,B) + (N,D) ¢ (N,T) =~ (N,2N)

OPTION ON SCATTERING DATA FOR IX(4) EQ 1
0 - RETAIN ALL DATA
1 - RETAIN THE TOTAL SCATTERING ONLY

OPTION ON SCATTERING ORDER FOR IX(4) EQ 1

0 - RETAIN ALL DATA
N - RETAIN ORDERS UP TO (N-1) ONLY

(ONT)
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co IX(9)

CcD IX(19)

(o] IX(11)

cp IX(12-22)

cD IX(23)

cD IX(24)

cD IX(25-100)

C-6

OPTION ON SCATTERING RECORD BLOCKING FACTOR
FOR IX(4) EQ 1
0 -~ NSBILOR = 1
N - NSBLOK = N, IF (NISO/N)*N EQ NISO,
OTHERWISE NSBLOK = NISO
WHERE NISO IS THE NUMBER OF NUCLIDES

OPTION TO COMPUTE THE TOTAL SCATTERING MATRIX

FROM THE COMPONENTS FOR IX(4) EQ 1

TOTAL = ELASTIC ¢+ INELASTIC + N2N

(THIS MUST BE DONE IF THE GRUPXS FILE IS TO BE
USED BY VENTOURE AND THERE IS NO TOTAL
SCATTERING DATA PRESENT)

0 -~ NO

1 - YES

2 - YES AND HNULTIPLY N2N SOORCE BY 2.0

OPTION TO CREATE ISOTOPE MIXTURES AFTER PROCESSING
SPECIFIED BY IX(3) AND IX(S), IF ANY
0 - vo
1 - YES (REQUIRES INTERFACE FILE CXSPRR FOR
ADDITIONAL INFORMATION)

RESERVED
OPTION TO EDIT LATEST NUCLIDE-ORDERED FILE
0 - NO
1 - YES
OPTION TO EDIr GROUP-ORDERED FILE
0 -~ XO
1 - YES

RESERVED

{CONT)
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SPECIFICATIONS FOR DTNINS RECORD IN INTERFACE FILE CONTRL

Commmm mm—em—— e e e m e e e ——————————————————— -

DTNINS, (XX(I),I=1,100), (IX(I),I=1,100) -

DTNINS
XX (1)
XX (2)

XX (3)

XX (W

XX (5)
XX (6)
XX (N

XX (8)
XX{(9

XX (10)
XX(11)
XX (12)

XX(13)

XX (18)
XX (15)
XX (16)
XX (17)
XX (18)
XX (19)

XX (20)

NEUOTRONICS INSTRUCTIONS -

101%MULT + 100 -

NEUTRONICS CONTROL IDENTIFIER, A(6) -

REFERENCE REAL TIME, DAYS

MACHINE TIME ALLOWED FOR SOLUTION, MIN
(ITERATION TERMINATED IF TIME EXCEEDED) -

CYCLE TIME IN MINUTES TO WRITE RESTART DATA -
NOT DONE IF 0, ALWAYS DONE AT END IF NON~ZERO-

NOTE THAT VARIABLES NOT DEFINED ARE RESERVED FOR LATER USE -

POWER LEVEL OF REACTOR, WATTS THERMAL -
IF 0, NORMALIZATION IS TO ONE SOURCE NEUTRON -
(FATT-SEC/FISS DEFAULTED TO 3.2BE-11 IF ZERO) -~
ENERGY CONVERSION FACTOR, FISSION TO THERMAL -
FRACTION OF REACTOR TREATED -
SPECIFIED MULTIPLICATION FACTOR FOR SEARCH IF =
NON~ZERO -
SPECIFIED OVERRELAXATION COEFFICIENT IF NON-ZERO-
ESTIMATE OF THE EIGENVALUE FOR CHEBYCHEV -
ACCELERATION ON OUTER ITERATIONS -
ESTIMATE OF THE LOWER LIMIT OF THE SPECTRUM OF =
EIGENVALUES FOR CHEBYCHEV ACCELERATION -
CONVERGENCE CRITERIA ON INTEGRAL QUANTITIES -
MAXIMUM RELATIVE CHANGE ON OUTER ITERATION -
CONVERGENCE CRITERIA ON LOCAL OR POINT VARIABLES-
MAXINOM RELATIVE POINT FLUX CHANGE ON OUTER -
ITERATION (.00005) -
CONSTANT BOCKLING VALUE WHICH OVERRIDES THE DATA-
IN GEODST FILE IF NON-ZERO -
RESERVED -
RESERVED -
RESERVED -
RESERVED -
RESERVED -
LIMITING VALUE OF ANY DIFFUSION COEFFICIENT -
IF NOT ZERO - DEFAULT 100.0 -
PARANETER FOR HIGHER ORDER VALE SOLUTION -
1/6 = 0.1666666 - TAYLOR SERIES -
7/36 = 0.194444 - LINEAR FLUX -
1/4 = 0.25 - LINEAR FINITE ELENENT -
IF MADE NEGATIVE, THE HIGHER ORDER APPROXIMATION-

IS NOT APPLIED TO THE SOURCE -

{CONT)



XX (21)

XX (22)

XX (23)
XX (24)

XX (25)

XX (26)

XX (27)

XX (28)

XX (29)
XX (30)
XX (31)
IX(1)

IX(2)

1X(3)
IX(4)

C-8

THE ZONE AND GROUP DIFFUSION COEFFICIENTS -
THROUGH ZONE IX({43) (SEE BELOW) WILL BE -
MOLTIPLIED BY THIS NUMBER IF NOT ZERO -

THIS NUMBER WILL BE ADDED TO THE ZONE AND -
GROUP DIFFUSION COEFFICIENTS THROUGH ZONE -
IX(43) AFTER XX(21) IS APPLIED IF NOT ZERO -

XENON+IODINE YIELD FRACTON FOR EQUILIBRIUM -
XENON ~ IF IX[69) GT O -

*Q' FACTOR FOR POWER WEIGHTED REGULAR TIMES -

ADJOINT FLUX -

REFERENCE TEMPERATURE (DEGREES C) OF THE -

NEXT-TO-LATEST VERSION 'GRUPXS' CROSS SECTION -
INTERFACE FILE -
REFERENCE TEMPERATURE (DEGREES C) OF THE -
LATEST VERSION 'GROPXS' CROSS SECTION INTERFACE -
FILE -
CORRELATION PARAMETER FOR THE ARCTANGENT -

DEPENDENCE OF CROSS SECTIONS ON ZONE -
TEMPERATURES (LINZAR CORRELATION IF 0.0) -

- XX (100)

FACTOR APPLIED TO SPACE INTERPOLATION SLOPE -
FOR SPACE-ENERGY REBALANCE. IF ZERO, NO -
SPACE INTERPOLATION IS DONE -

FACTOR APPLIED TG THE FINAL REBALANCE FACTORS -

FOR SPACE-ENERGY REBALANCE — DEFAULT 1.0 -
XENON DECAY CONSTANT FOR EQUILIBRIGM XENON - -

IF IX(69) GT O -
RESERVED -

INDICATOR THAT THE CODE BLOCK HAS INPUT DATA -
NOT CONTAINED IN THE STANDARD INTERFACE FILES-
OTHER THAN THIS BLOCK OF DATA IF .GT.O -

RESTART OPTIONS- RESTART USING DATA FROM AN
OLD CASE IF .GT. 0, REQUIRES SPECIAL RESTART
DATA FILE

REFERENCE COUNT ON PROBLEMS (CYCLE NUMBER)

FORMULATION OPTIONS

VENTURE, MESH CENTERED FINITE~-DIFFERENCE
1 - DIFFUSION THEORY (FONDAMENTAL) -
2 - SIMPLE P1 APPROXIMATELY (FUNDAMENTAL) -

-1 - DIFFOSION THEORY SOLUTION FOR THE DOMINANT-

ALLOWED FIRST HARMONIC REQUIRING THE '
FPONDAMENTAL REGULAR AND ADJOINT FLUX FILEBS~
'RTFLUX' AND 'ATFLUX'. THE FIRST ITERATE -
SOURCE DISTRIBUTION WILL BE SKEWED TO -
EXCITE ALL SPACIAL FLUX HARMONICS SO -
THAT THE DOMINANT WILL SURFACE. -
-2 - SAME AS -1 BUT THE FIRST ITERATE SOURCE -
WILL YOT BE SKEWED. USUALLY FOR THIS -
OPTION THE 'RTFLUX' FILE MUST EITHER BE A -
UNIFORM FLUX DISTRIBUTION (IN WHICH CASE -
THE SOLUTION MAY OR MAY NOT BE FOR THE -

{CONT)



IX(5)

IX(6)

IX(7

-10

VALE,

;
-1
-2

3
-3
-1

VANCER, MESH EDGE (2- AND 3-D SLAB INFO SHOWN )

WO NANANNEWN =

DOMINANT HARMONIC) OR AN INITIAL ESTINATE -
OF THE DOMINANT HARMONIC FLUX DISTRIBUTION-
(FOR EXAMPLE, A COSINE FROM -1 TO +1 -
ALONG A COORDINATE WHILE PERHAPS UNIFORN
IN OTHER DIRECTIONS) THAT WILL CAUSE THE
DESIRED HARMONIC TO SURFACE. THIS MAY

ESPECIALLY BE USEFUL TO ACCELERATE -
CONVERGENCE WHEN TWO OF THE SPACIAL -
HARMONIC EIGENVALUES ARE NEARLY EQUAL. -
SPECIAL DOMINANT HARMONIC SOLUTION (RZ) -
ADJUSTING THE TOTAL LDOSS TERM TO ACCOONT -
FOR THE AZIMNUTHAL HARMONIC -

MESH EDGE TRYANGULAR -
DIFFUSION THEORY (FUNDAHENTAL) -
DIFFJSION THEORY (DOMINANT HARMONIC) -
SAME AS =1 BUT THE FIRST ITERATE SOURCE -
WILL NOT BE SKEWED -
HIGHER ORDER (FUNDAMENTAL) - SEE XX(20) -
HIGHER ORDER (DOMINATE HARMONIC) -
SAME AS -3 BUT THE FIRST ITERATE SOURCE -
WILL NOT BE SKEWED -

FINITE DIFFERENCE -
LINEAR FINITE DIFFERENCE (8,10 NEIGHBORS)
EXTENDED TAYLOR SERIES (8, 10 NEIGHBORS)
LINEAR FINITE ELEMENT (8, 10 NEIGHBORS)

SIMPLE TAYLOR SERIES (8, 10 NEIGHBORS) -
USUAL FINITE DIFFERENCE (4, 6 NEIGHBORS)
COMPROMISE (8, 10 NEIGHBORS) -
COMPROMISE (4, 6 NEIGHBORS) -
COMPENSATED DIFFERENCE ({4, 6 NEIGHBORS) -

TYPE OF PROBLEN -

0- DETERMINE SOURCE MULTIPLICATION FACTOR -

1- SEARCH PROBLEM (FILE OF SEARCH DATA IS -
REQUJIRED, SEE OPTION IX(10)) -

2~ FIXED SOORCE PROBLEN -

3- ADJOINT PROBLEM ONLY -

4- BUCKLING SEARCH -

5- PROMPT MODE ALPHA CALCULATION, 1/V SEARCH-
ADJOINT PROBLENM OPTIONS -
0 - NO ADJOINT PROBLEM TO BE DONE -

1 - EIGENVALUE TYPE PROBLEM -
(NORMALLY FOLLOWING A FORWARD PROBLEN) -

2 - FIXED SOURCE TYPE PROBLEM -
RESERVED -

(CONT)



IX(8)

IX(9)

IX(10)
IX(11)

IX(12)

IX(13)

IX(18)
IX(15)
IX (16)

1% (17)
IX(18)

IX(19)

IX(20)

C-10

OPTION TO FORCE DATA HANDLING MODE (FOR TESTING)~-
-1 OPTION TO TERMINATE IF MEMORY ALLOCATION -~
IS I'J0O SMALL FOR EFFICIENT EXECUTION (THE
SPACE PROBLEM CANNOT BE STORED IN TWO-

DIMENSIONS OR ENOUGH PLANES OF DATA CAN
NOT BE STORED TO AVOID EXCESS TRAMNSFER -
IN THPEE-DIMENSIONS) -
0- AUTOMATED TO MINIWNIZE INPUT/OUTPUT -
1- BASE PROBLEM CORE CONTAINED -
2- SPACE PROBLEM AT EACH ENERGY CONTAINED -
3- ONE ROW CONTAINED IN CORE -
4- ONE OR MORE SPACE PLANES CONTAINED IN CORE -
5- MUOLTIPLE ROWS STORED FOR TWO DIMENSIONAL -
6~ MULTI-LEVEL DATA TRANSFER -
OPTIONS ON FLUX INITIALIZATION -
-1 SET ALL FLOX VALUES EQUAL -
0 AUTOMATED PROCEDURE -
1 POINT ENERGY MODEL, COSINE IN SPACE -
2 USE LATEST VERSION OF AVALIABLE SCALAR -
PLUX PILE -
3 USE NEXT-TO-LATEST VERSION OF AVALIABLE -
SCALAR FLUX FILE -

IDENTIFIES SEARCH DATA IN SEARCH FILE, IX(5)=1
IDENTIFIES SECONDARY SEARCH DATA IN SEARCH FILE
TO BE OUOSED IF CONSTRAINTS FOR FIRST SET ARE -
NOT SATISFYIED, AND SECOND SEARCH IS TO BE DONE-
SPECIFIES THAT A 2-D (OR 1-D) PROBLEM IS TO BE -
SOLVED FOR THIS PLANE (OR ROW) OF R 3-D -
(OR 2-D} DESCRIPTION IF NON-ZERO -
ORDER IN TIFE CROSS SECTION FILE OF THE DIRECTION-
DEPENDENT TRANSPORT CROSS SECTION TO BE USED -
FOR THE FIRST CORRDINATE DIRECTION (USUALLY 0)-
DITTO, SECOND COORDINATE DIRECTION -
DITTO, THIRD COORDINATE DIRECTION -
INSTROCTION NORMALLY EXERCISED BY CONTROL MODULE-
TO INFORM THE NEUTRONICS MODULE TO RECOVER -
DATA FOR INITIALIZATION FROM FILES RZFLUX AND -
RTFLUX -
FORCE KEFF. CALC. BY SOURCE RATIO IF GT O -

PISSION SOORCE DISTRIBUTION FUNCTION OPTION

0- SET VALUOES TO BE WSED (SAME IN EACH ZONE)

)

1- REGION DEPENDENT VALUES TO BE USED -
FISSION SOURCE DISTRIBUTION WORWMALIZATION OPTION-
0- LEAVE UNNORMALIZED -
1- NORMALIZE EACH SET TO SUX TO UNITY -
CONSTRAINT ON OUTER ITERATIONS (MAX ALLOWED) -
(SET BY T'HE CODE IF NOT SPECIFIED) -

IF SET = 969 INITIAL DATA PROCESSING IS DONE -~
FOR CHECKING INTERFACE DATA FILES, MEMORY
REQUIREMENTS, ETC. AND NO CALCULATIONS -

ARE DONE - EXCEPT IF IX(9) IS GREATER -
THAN 1, THE RESIDUES PASS IS MADE TO -
CALCULATE KEFFECTIVE ONLY -

(CONT)



Ty,

Sy,

IX(21)

IX(22)

IX(23)

IX(28)

IX (25)

IX(26)

INNE
0~
N~

S

OPTI
L1
ITE

THE

INIT

ov
-2

-1
0-

t-

2~
3-
L'-
5_.
6-
7-
INNE
-1

0

1
OUTE
.L
o_
1-
2_
3-
.G

ASYM
-1

o-

1_

2-
3~
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R ITERATION OPTION -
USE AUOTOMATED PEOCEDURE (RECOGMENDED) -
REFERENCE NUMBER OF INNERS = N -

ET BY THE CODE IF NOT SPECIFYED -
(IF 1 .LE. ¥ .LF. 4, CHEBYSHEV ACCELERATION-
WILL NOT BE DONE ON OUTER ITERATIONS -
AS THE AUTOMATED PROCEDURE) -

ON TO REESTINATE OVERRELAXATION FACTORS BY -

[}

NORM FOR ZERO SOURCE PROBLEM, SPECIAL INNER
RATIONS ARE DONE (MAKE LARGE TO OVERRIDE -
AUTONATED PROCEDURE WHICH EMPLOYS THIS) -
IALIZATION OPTIONS FOR PROCEDURES, CHOICE OF-

ERRELAYXITION COEFFICIENTS AND ITERATIONS -
DONT DO OME-DIMENSIONAL CALCULATION -
FOR INITIALIZATION -

DONT USE 1-D COVERRELAXATION COEFFICIENTS -
USE AUTOMATED PROCEDURE, SOLVES 1-D PROBLEYN-
CHEBYSHEV COEFFICIENTS ON OUTER YTERATIONS -
IF THE NOUMBER OF INNERS IS .LT. 5 -

EXCEPT WHEN CHEBYSHEV FLUX ON OUTERS -
SAME AS 0 BUT DO NOT CHEBYSHEV -
OVFRRELAXATION COEFFICIENTS -
FIX THE NUYBER OF INNER ITERATIONS -
FIX NOMBER OF INNERS, NO CHEBYSHEV -

FIYED INNERS AND INITIAL COEFFICIENTS
FIXED INNERS AND COEFFICIENTS, NO CHEBYSHEV-
SAME AS 4 BUT DONT USE 1-D COEFFICIENTS -
SAME AS 5 BUT DONT USE 1-D COEFFICIENTS -
RITERATION SWEEP ORDER -
NORMAL ORDERED -

AUTOMATED (SIGMA-1 IF AVAILABLE, USUALLY) -
SIGMA~1 ORDERED IF AVAILABLE -
R ITERATION CHEBYCHEV ACCELERATION OPTIONS -
T. 0 START AT THIS ITERATION -
USE AUTOMATED PROCEDURE -
APPLY ONLY AFTER THE FIRST EXTRAPOLATION -
APPLY CONTINUOUSLY FROM THE START -
DONT APPLY THE PROCESS -
T.100- THE PROCESS IS STARTED AT ITERATION -~
IX(25)~100 OSING AN Lt NORM EIGENVALOUE -
PTOTIC OUTERITERITION EXTRAPOLATION OPTIONS -~

SINGLE ERROR MODE ONLY -
USE AUTOMATED PROCEDURE -
SINGLE ERROR MODE USING DATA FOR ALTERNATE -

ITERATYIONS -
NOT ALLOWED -
WE ARE TRYING TO FIGURE OUT WHAT THIS DOES -

(CONT)



IX(27)

FORCE
N_
(x
EX

C-12

D DELAY IN ASYMPTOTIC EXTRAPOLATION -
NOT ALLOWED FOR THIS MANY OUTER ITERATIONS-
F NE3ATIVE, A FORCED PROCEDURE MAY BE -
ECUTED EARLIER) -

EDITS GENFRALLY ARE NOT DONE WHEN FLAG IS ZERO -

IX(28)
1x(29)

IX(30)

IX(31)

IX(32)
IX(33)
IX(30)
IX(35)
1X(36)
IX(37)

IX(38)
1X(39)
IX(40)
IX{41)

IX(42)
IX(43)

IX (Ul

IX {45)

OPTIO
OPTIO
CRO
OPTIO
CRO
OPTIO
-1-
0,
2-
3-
OPTIO
OPTIO
RESER
OPTIO
RESER
OPTIO
IF .G
OPTIO
OPTIO

N FOR CONDENSED EDIT (TERMINAL) IF .GT. 1 =~
N TO EDIT THE PRINCIPAL MACROSCOPIC -
SS SECTIONS BY ZONE -
N TO EDIT THE MACROSCOPIC SCATTERING -
$S SECTIONS BY ZONE -
NS ON ITERATION DATA EDITS -

NO EDITS DURING YTERATION -
OR 1- PRIMARY OUTER ITERATION DATA ONLY -
GETS DETAILS EDITED FOR TESTING -
REQUESTS EXTENDED EDIT FOR DEBUGGING -
N TO EDIT OVERALL NEUTRON BALANCE BY GROUP -
N TO EDIT NEUTRON BALANCE BY ZONE -
VED -
N TO EDIT SCALAR NEUTRON FLUX BY POINT -
YED -
N TO EDIT ZONE-AVERAGE FLUX BY GROUP -
T. 1, ALSO EDIT THE ZONE,GROUP ADJOINT FLUX-
N TO EDIT POWER DENSITY MAP BY INTERVAL -
N TO EDIT POWER DENSITY TRAVERSES THRU PEAK

OPTION TO EDIT NEUTRON DENSITY MAP (1/V FLUX -

WE
OPITIO

IGHTING) -
¥ TO EDIT NEUTRON DENSITY TRAVERSES -

OPTION TO EDIT SCALAR ADJOINT FLUX -

MAXIN
ARE
DIF

OPTIO

0-
1-
2-

PERTU

AN
Ch
AN
sp
GE
0-
1~

UM ZONE NOMBER FOR WHICH XX (21) AND XX (22) -
TO BE APPLIED TO THE ZONE AND GROUP -

FUSION COEFFICIENTS IF NOT ZERO -
N TO EDIT ATOMIC DENSITIES WHEN SEARCHING -
NO EDIT -
MINIMUM EDIT AT END -
MAXIMUM EDIT DURING CALCULATION -

RBATION OPTIONS - IF NEGATIVE, FILES RTFLUX-
D ATFLUX ARE SUPPLIED AND NO NEUTRONICS -
LCULATION IS DOYE - OTHERWISE THE REGULAR
D/OR ADJOINT SOLUTION IS OBTAINED AS -
ECIFIED ABOVE AND EITHER FLUX FILE ¥NOT
NERATED MOUST BE SUPPLIED -
NO PERTURBATION CALCULATION -
CALCOLATE AND EDIT BASIC REGULAR¥ADJOINT
FLOX INTEGRALS EXCEPT TRANSPORT -
ALSO CRALCOULATE AND EDIT TRANSPORT INTEGRALS~-
(REQUIRED FOR COMPLETE PERTURBATION EFFECT) -
ALSO EDIT MACROSCOPIC ABSORPTION CROSS
SECTIDON SPACE POINT IMPORTANCE MAP -
ALSO EDIT MACROSCOPIC PRODUCTION CROSS -
SECTION SPACE POINT IMPORTANCE MAP -
PLUS ABS-PROD HAP -
ALSO EDIT 1/V SPACE POINT IMPORTANCE MAP -

{CONT)



IX (46)
IX(47)

IX(48)

IX (49)

IX(50)

C-13

EDIT RESULTS FOR A 100 PEPCENT CHANGE IN MACRO
CROSS SECTIONS, ONLY IF IX(45).NE.D -
OPTION TO WRITE POINT FLUX VALGUES FOR EXPOSURE
(EXERCISED ONLY IT I¥(53) .GT. 0) -
.GT. 0 WRITE DATA FOR POINTS IN THIS ZONE -
-1 WRITE ONLY THE SPECTRUM FOR THE POINT WHERE-
THE POWER DENSITY IS A MAXIMUM INITIALLY -

-2 WRITE DATA FOR THE POINTS IN THE ZONE WHERE -
THE POWER DENSITY IS A MAXIMUM INITIALLY -~

-3 WRITE ONLY THE SPECTRUM FOR THE POINT WHERE-
THE FIRST GSROUP FLOUY IS A MAXIMUH INITIALLY-

-4 WRITE DATA FOR THE POINTS IN THE ZONE WHERE -
THE FIRST 3ROUP FLUX IS A MAXIMOUM INITIALLY-
.LT.~4 WRITE SPECTRUM FOR THIS MESH POINT -
ANOTHER ZONE NUMBER FOR WHICH THE POINT FLUX -
YALUES ARE TO BE WRITTEN FOR EXPOSURE IF .GT. -
OPTION TO EDIT THE DIRECT CONTRIBUTION TO CHANGE~
IN CONVERSION RATIO FROM UNIT CHANGE IN FERTILE -
CAPTURE AND FISSILE ABSORPTION (MACROSCOPIC) -~

OPTION TO WRITE SCALAR ADJOINT FLUX FILE AS -
THE PRODUCT OF THE REGULAR AND ADJOINT FLUX -
0- NO -

1- REWRITE THE LATEST VERSION OF AN OLD FILE-
(IF THERE IS NONE, WRITE A NEW ONE} -
2- WRITE NEW FILE -

OPTIONS ABOVE ARE TYPICAL FOR EACH FILE COVERED BELOW -

IX{51)
IX (52)
IX(53)
IX(54)
IX(55)

IX(56)
IX(57)

TX(58)

IX(59)

IX{60)

IX(61)
IX(62)

OPTION TO WRIT® THE POINT SCALAR FLUX FILE -
OPTION TO WRITE THE POINT FISSION SOURCE FILE
OPTION TO ARITE ZONE-AVERAGE SCALAR FLUX FILE
OPTION TO WRITE POINT POWER DENSITY FILE -
WRITE THE CONVERSION RATIO ADJOINT IMPORTANCE
FIXED SOORCE FILE (ALWAYS ADDS A FILE OR TRHO)
.GT.0~ WRITE COMBINED FILE (HAS NEGATIVE DATA)
.LT.0~ WRITE TWO FILES, ALL POSITIVE -
OPTION TO WRITE THE ZONE POWER DENSITY FILE
OPTION TO WRITE THE ADJOINT ZONE AVERAGE FLUX -
FILE AZFLOX -
OPTION TO WRITE SCALAR ADJOINT FLUX FILE -
APPLICABLE ONLY IF AY ADJOINT PROBLEN WAS DONE-
OPTION TO WRITE PERTURBATION INTEGRALS ON FILE -~
PERTUB. IX (45} NMUST BE NON-ZERO. TRANSPORT -
INTEGRALS ARE INCLUDED IF ABS (IX(45)) GT 2. -
OPTION TO BRITE SPECIAL FORMATTED DATA FILE -
(LOGICAL 4) AT THE END OF A CASE - SEE SECTION-
OF THE VENTURE REPORT -
A PLANE NOUMBER AT WHICH ZONE AND GROUP BUCKLINGS-
ARE TO BE CALCULATED -
A SECOND PLANE NUMBER FOR THE BUCKLING CALCULATI-

(SONT)



o) IX(63)

cD IX (64)

cD IX (65)
cp IX (66)
cD IX(6T)
co IX(68)
cp IX(69)
cp IX{70)
cp IX(7TN)
cp IX(72)
cD I%(73)
co IX(74)
co IX(75)
€D IX(76)
cD IX(T

(o] IX(78)
co IX(80)

CcD Ix(81)

- IX(79)

C-14

OPTION TO WRITE A POINTWISE PIXED SOURCE FILE
AS (DB*%*2) TIMES FLUX
WRITE A POINT POWER DENSITY ADJOINT IMPORTANCE
FIXED SOURCE FILE (ALWAYS ADDS A FILE)
1 POINT WHERE POWER DENSITY IS MAX
-M POIPFT IN ZONE ARS (M) WHERE POWER DENSITY

IS Max
2 POINT GIVEN
COLUNE NOUMBER FOR
ROW NUMBER FOR
PLANE NUMBER FOR
RESERVED

BY IX(65-67) BELOW:

IX(64) =2
IX(64)=2
IX(68)=2

IF GT 0 EJQUILIBRIUM XENON WILL BE ACCOUNTED FOR
AND THIS IS THE ORDER NUMBER OF XENON IN THE

NUCLIDE LIST (SET 1)

IN SECTION 013 DVENTR

FORCE DATA TRANSFER XN INITIALIZATION (TO TEST

PROCEDURES)
RESERVED
RES ERVED

OVERRIDE DEFAULT QF FILES TO MEMORY (TO TEST

PROCEDURES)

SPACE-ENERSY REBALANCE WILL BE DONE OCCASIONALY

IFGT O

THE NOMBER OF BOLCKS ALONG ROWS (LEFT-RIGHT)

FOR REBALANCE - IX(74)

+GT. 0O

THE NOMBER OF BOLCKS ALONG COLS (TOP-BOTTOM)

FOR REBALANCE - IX(74)

«GT. 0

THE NUMBER OF BOLCKS ALONG PLANES (FORE-AFT)

FOR REBALANCE - IX(74)

RESERVED

.GT. 0

OPTION TO ACCOUNT FOR THEZ DEPENDENCE OF THE
CROSS SECTIONS ON THE LOCAL TEMPERATURE, REQUIRES

A

*ZNTEHP?

FILE,

AND REFERENCE

TEMPERATURES (SEE XX (25),XX(26), AND XX (27})

TWO *GRUPXS* FILES,
0- %O
1- YES

- IX(100) RESERVED

{CONT)
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SPECIFICATIONS FOR RRTINS RECORD IN INTERFACE FILE CONTRL

{20 T T TR T B I A |

[ R S N

ot o i s o e ot e e = e 4 2 = > -~ - - - -
CR REACTION RATE MODULE INSTRUCTIONS

c

c REFERENCE 11/01/77 ORNL-5062/R1

c MODIFIED 09/17/79

c

cL RRTINS, (XX(I),I=1,100), (IX(I),I=1,100)

c

cW 101%00LT + 100

c

cp RRTINS REACTION RATE MODULE DATA IDENTIFIER (6HRRTINS)
cp

cc NOTE- UNDEFINED DATA ARE RESERVED FOR FUTURE USE.

cc NOTE- THE VALUE OF ZERO IS A DEFAULT MEANING THAT THE OPTION TO
cc PERFORM THE TASK IS NOT EXERCISED. CONSIDERABLE DATA
cc HANDLING MAY BE INVOLVED AND MUCH PAPER PRINTED, SO CARE
cc SHOULD BE TAKEN TO OBTAIN ONLY THOSE RESULTS NEEDED.

cc NOTE- QUITE SENERALLY THE FILES -NDXSRF- AND -ZNATDN- ARE NEEDED
cc AND USUALLY -GRUPXS-

c

cD xx (1 DESIRED POWER LEVEL IF NON-ZERO (USUALLY NEW)

c

cp XX (2) RESERVED

c

co XX (3) WEIGHTING FACTOR DISCUSSED BELOW

c

ct XX (4) WEIGHTING FACTOR DISCUSSED BELOW

o

cD XX (5-24) RESERVED

c

cp XX (25) REFERENCE TEMPERATURE (DEGREES C) OF THE

cD NEXT-TO-LATEST VERSION 'GRUPXS' CROSS SECTION
cD INTERFACE FILE

c

cD XX (26) REFERENCE TEMPERATURE (DEGREES C) OF THE

cp LATEST VERSION 'GRUPXS' CROSS SECTION INTERFACE
cp FILE

c

cp XX (27) CORRELATION PARAMETER FOR THE ARCTANGENT

cD DEPENDENCE OF CROSS SECTIONS ON ZONE

cD TEMPERATORES (LINEAR CORRELATION IF 0.0)

c

cD XX (28-30) RESERVED

c

cD XX (31-100) RESERVED - SEE IX (41)

c

cp IX (1) RESERVED

c

cD IX(2) CONDENSED EDIT OPTION

co 0- YES

cD 1- NO

c

(couT)



IX(3)
IX ()
IX(5)

IX(6)

NOTE-

IX(7)
IX(8)

IX(9)

NOTE-

IX(10)

IxX(1

IX{12)
IX({13)
IX(14)

IX(15)

IX(16)

C-16

OPTION TO EDIT PROGRAMMER INFORMATION FOR DEBUGGING -
RESERVED -
OPTION TO ACCOUNT FOR THE DEPENDENCE OF THE -

CROSS SECTIONS ON THE LOCAL TEMPERATURE, REQUIRES =
TWO 'GRUPXS' FILES, A 'ZNTEMP' FILE, AND REFERENCE -

TEMPERATURES (SEE XX (25),%¥X(26), AND XX (27)) -
0~ NO -
1- YES -

OPTION TO COMPGTE AND EDIT REACTION RATES, -
INVENTORIES, AND POWER PRODUCTION -

INDEPENDENT OF THE OPTIONS WHICH FOLLOW, SUMMARY TABLES -
ARE ALWAYS EDITED CON THIS OPTION -

IN THIS

RESERVED -
RESERVED -

OPTION TO EDIT BY ZONE AND SUBZONE FOR EACH UNIQUE -
NUCLIDE NAME -

1 - YES (WILL BE DONE ONLY IF THERE ARE -
SUBZONES) -

EDIT, ZONE RESOLTS RXCLUDE SUBZONE CONTRIBUTIONS -

OPTION TO EDIT BY ZONE FCR EACH UNIQUE NUCLIDE NAME -
NOTE - ZONES WILL INCLUDE SUBZONE CONTRIBUTIONS -

OPTION TO EDIT BY ZONE CLASS FOR EACH UNIQUE -
NUCLIDE NAME -

RESERVED -
RESERVED -

OPTION TO WEISHT SUMMARY REACTION RATES BY NUCLIDE -~
ENERGY GENERATION -
1- FISSION ENERGY ONLY -
2~ FISSION PLUS CAPTURE ENERGY -

OPTION FOR ADDITIONAL RESULTS WITH ALTERNATIVE -
WEIGHTINGS (SUMMARY TABLES ONLY) -

1- BY NET NEUTRON PRODUCTION (GENERATION MINUS -
ABSORPTION) -

2- BY CAPTORE RATE IF FERTILE AND ABSORPTION -
RATE IF FISSILE -

REPEAT THE CALTZULATIONS OF REACTION RATES INDICATED
ABOVE (IX{5).GT.0) USING FLUX, ADJOINT WEIGHTING~
REQUIRING FILE -PERTUB~- -

(CONT)
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THE FOLLOWING ARE PRELIMINARY, NOT IMPLEMENTED

IX(17-20) RESERVED

IX(21) OPTION TO EDIT REACTION RATE MAPS USING FILE -RTFLUX-

«GT.0- SPECIFIES A PLANE OF A 3-D PROBLEM OR
A ROW OF A 2-D PROBLEM

-1- THE PLANE OR ROW IS TO CONTAIN THE
LOCATION OF MAXIMUM POWER DENSITY

IX(22) MAP PRINCIPAL REACTION RATES FOR FISSILE NOCLIDES
1- ABSORPrION
2- ABSORPTION AND PRODUCTION
3- CAPTURE AND FISSION
4- CAPTURE, FISSION AND PRODUCTION PER

ABSORPTION
IX(23) MAP PRINCIPAL REACTION RATES FOR FERTILE NUCLIDES
1~ CAPTOURE
2~ ABSORPTION ONLY
IX (28) MAP ABSORPTION RATES POR NUCLIDES OF THIS CLASS
IX(25) RESERVED
1X (26) REPEAT THE MAPPING WITH WEIGHTING ON ADJOINT FLUX
USING FILE -PERTUB
IX(27-30) RESERVED
IX(31) OPTION TO EDIT REACTIVITY COEFFICIENTS FOR UNIT
CHANGES IN FISSILE NUCLIDE CONCENTRATIONS
1X(32) OPTION TO EDIT REACTIVITY COEFFICIENTS FOR UNIT
CHANGES IN FERTILE NUCLIDE CONCENTRATIONS
IX(33) OPTION TO EDIT REACTIVITY COEFFICIENTS FOR UNIT
CHANGES IN NUCLIDE CONCENTRATIONS OF THIS CLASS
IX (34-36) RESERVED
1% (37) OPTIOK TO PRODICE DELAYED NEUTRON PROPERTIES WITH .
FLOX, ADJOINT WEIGHTING USING FILE -PERTUB- AND
-DLAYXS-
1X(38-40) RESERVED

(CONT)
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cp IX(41) OPTIOY TO COLLAPSE TROSS SECTIONS IN ENERGY, FILE -~
cD -ISOTXS-TO-ISOTXS~ USING THE ENERGY STRUCTURE -
cp GIVEN AS 3RCUP LOWER BOUNDS DESCENDING EV, DATA -
cD IN ARRAY XX STARTING AT XX{31) TERMINATING WITH =~
cp A ZERO ENPRY FOR THE LAST GROUP -
cD 1- PRODUCE MACROSCOPIC CROSS SECTIONS FOR PSEUDO-
cD DENSITY UNITY FOR EACH ZONE, FLOX WEIGHTED -~
cD 2~ PRODUCE ONE-TO~ONE NUCLIDE DATA ONLY FOR THE -
cp ONES HAVING NON-ZERO CONCENTRATIONS WITH FLUX-
cD WEIGHTING USING FILE ~RZFLUX- -
cD 3- SAME AS 2 EXCEPT FLUX, ADJOINT WEIGHTING -
cD REQUIRING FILE -PERTUB- -
C -
cp IX (42~-50) RESERVED -
c -
cD IX(51) OPTION TO GENERATE A DISTRIBUTED NEUTRON SOURCE FILE-
cp -FIXSRC- USING PLUX FROM -RTFLUX- -
cD 1- TOTAL PRODUCTIONS FROM PISSION MULTIPLIED BY -
cD XX{3) NORMALIZED TO A TOTAL OF XX (3)*XX(4) -~
cD IF XX (4) IS NON ZERO, XX(3) SET TO UNITY IF 0~
cp 2- TOTAL DELAYED NEUTRON SOURCE USING FILE -
cD -DLAYXS- -
cD 3- ASYMPTOTIC DELAYED NEUTRON SOURCE USING THE -~
cD FAMILY OF LONGEST HALF LIFE (ASSUMES DISTINCT~
cD ONE APPLIES) USING FILE -DLAYXS- -
C -
cp IX(52) OPTION TO GENERATE A ZONE-GROUP DISTRIBUTED SOURCE -
cDp FILE -FIXSRC- USING ZONE AVERAGE FLUX FILE -~
cD -RZFLUX- (SEE OPTIONS IMMEDIATELY ABOVE) -
C -
cD IX(53-100) RESERVED -~
c -
c ———————————————————————————————————————— - - - o - ——

(CONT)
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SPECIFICATIONS FOR RODINS RECORD IN INTERFACE FILE CONTRL

C———q-—_--——-—--‘—----———_—--———-q—-—---— - o - - - -

CONTROL ROD POSITIONING INSTRUCTIONS -
RODINS, (XX(I),I=1,100), (IX(X),I=1,100) :
101+MULT + 100 :
RODINS ROD POSITIONINS MODOLE DATA IDENTIFIER (6HRODINS). :
NOTE - THE INTERFACE FILES 'CONTRL'" *RODSET' !'NDXSRF* 'ZNATDN! :
A¥D 'GEODST® ARE REQUIRED. -

XX(n REFERENCE HISTDRY TIME (CYCLE TIME), DAYS, BETWEEN :

XX {2)

IX(3)

1% {8)

IX(9

IX(10)

FUELINGS DURINS WHICH A SUCCESSION OF CONTROL ROD =
POSITIONINGS ARE TO BE DONE (SEE IX(10)=0 BELOW} ~ =
USED FOR THE FIRST NSRPS SET (IX(8)=1). -

REFERENCE HISTORY TI®XE TO BE USED FOR ALL BOT THE -
FIRST NSRPS SEI (IX(8).GT.1) - DEFAULTED TO XX(1) -~
IF 0. -

EDIT OPTIONS. -
0- NO SPECIAL EDITS. -
1- ROD-FOLLOWER ZONE DENSITIES AFTER POSITIONING. -
2- PLUS SOME INFORMATION ABOUT ROD POSITIONING. -
3- PLUS MORE INFORMATION ABOUT ROD POSITIONING. -

4- PLUS CONTENTS OF THE COMMON DATA BLOCK. -
5- PLUS THE COMTENTS OF FILES °‘'NDXSRF', 'ZNATDN', -
AND THIS RECORD 'RODINS' OF FILE 'CONTRL', -

THE SET NUMBER OF THE ROD POSITIONING SPECIFICATIONS-
(OUT OF NSRPS SETS ON FILE 'RODSET') THAT IS TO BE -~
USED THIS ACCESS. DEFAOLTED TO 1 IF O. (APPLICABLE
FOR IX(10) =0, OR =L BELCW).

t

[ ]

ANOTHER SET NUMBER OF THE ROD POSITIONING
SPECIFICATIONS THAT IS TO BE USED THIS ACCESS
(IF.GT.0) AFTER USING THE IX (8) SET.

]

OPTIONS ON ROD POSITIONING.

~-4- RECOVER ALL ROD AND FOLLOWER CONCENTRATIONS
FROM THE MNEXT-TO-LATEST VERSION OF THE ZONE
DENSITY FILE 'YNATDN' (SEE XIX(11) AND IX(12)
BELOW). IF NEXT-TO-LATEST VERSION DOES NOT
EXIST, USE LATEST VERSION.

-3- RECOVER ALL ROD AND FOLLOWER CONCENTRATIONS

FROM THE LATEST VERSION CF FILE 'YNATDN®. -
-2~ INSERT RODS FULLY AS SPECIFIED BY OPTION NSE -
IN THE PILE *RODSET'. -
-1- WITHDRAW RODS FULLY AS SPECIFIED BY OPTION NSE -
IN THE FILE *RODSET'. -

(CONT)
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AUTOMATED PROCEDURE.

IF THE TINME XX(1).GT.0 =~~=--- THE REFERENCE
TIME INTO THE CYCLE (TR) IS OBTAINED FROM THE
DENSITY FILE ‘ZNATDN'. THEN THE FRACTION OF
EXPOSURE TIME IS F=TR/XX(1). THE NEAREST
FEH(L) (ON YRODSET' FILE) TO F IS FOUND, AND
THE CORRESPONDING L IS THEN THE POINT IN THE
HISTORY FOR ROD POSITIONING. IE., THE
SPECIFICATIONS NZI (J,1) (ON 'RODSET' FILE)
ARE USED TO POSITION THE RODS. NOTE THAT WITH
THIS OPTION, IT IS POSSIBLE THAT SOME POLNTS
IN THE HISTORY MAY BE SKIPPED.

IF THE TINE XX(1) .EQ.0 =--=--- ON THE FIRST
ACCESS OF RODMOD, THE CONTROL RODS ARE
POSITIONED AS SPECIFIED AT POINT 1 IN THE
HISTORY (N2I (J,L=1)). THEN ON EACH SUBSEQUENT
ACCESS FIR WHICH THIS NUMBER IX(10) =0, THE
POINT IN PHE HISTORY L IS INCREMENTED BY 1.
IF L EXCEEDS THE NUMBER OF POINTS GIVEN (NCYD
ON 'RODSET') THE LAST POINT L=NCYD IS REUSED.
THIS OPTION ASSURES THAT THE RODS ARE
POSITIONED AS SPECIFIED FOR ALL POINTS IN THE
HISTORY, IN ORDER, WITH NO POINTS SKIPPED.

IF THE CYZLE NUMBER FROM THE FILE 'ZNATDN' IS
GREATER THAN THE CYCLE NUMBER IN THE PREVIOUS
RODMOD ACZESS, L IS RESET TO 1.

POSITION RODS AS SPECIFIED (AT THIS POINT L IN
THE HISTORY) BY THE DATA (NZI(J,L)) IN THE
FILE 'RODSET'.

OPTION TO INSERT SHUT-DOWN (SAFETY) RODS.

(V2
1=

NO.

AFTER ANY OPTION IX(10).NE.O (ABOVE) HAS BEEN
APPLIED, INSERT SHUT-DOWN RODS USING SPECIAL
DATA PRESENT IN THE FILE ‘RODSET'. IF OPTION
IX(10)=0, ONLY SHUT~DOWN RODS ARE INSERTED

AND NO OTHER POSITIONING IS DONE. WHEN THIS
OPTION IS SPECLFIED, AFTER ANY POSITIONING IS
DONE (IX(10).NE.0) AND BEFORE INSERTION OF
SHUT-DOWN RODS, A NEW VERSION OF THE ZONE
DENSITY FILE 'YNATDN' IS WRITTEN. THIS IS DONE
SO THAT RECOVERY OF THE CONCENTRATIONS PRIOR
T0 INSERTION OF THE SHUT-DOWN RODS MAY BE DONE
ON THE NEXT OR ANY SUBSEQUENT ACCESS (SEE
IX(10)=-4, OR -3 ABOVE).

NORMALLY IT IS NECESSARY TO SOLVE A NEUTRONICS
PROBLEM BEFORE AND AFTER SUCH INSERTION
WITHOUT OTHER ACTION (AS EXPOSURE) IN BETWEEN
TO PRODUCE TWO VALUES OF THE MULTIPLICATION
FPACTOR GIVING DELTA-K FOR THE INSERTION.

SAME AS 1 BUT THE NEW VERSION OF 'YNATDN' IS
WRITTEN BEFORE ANY POSITIONING (IX(10).NE.O0)
IS DONE.

(SONT)
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cD IX(12) OPTION ON SAVING THE ZONE DENSITY INTERFACE FILE -
CD *YNATDN', ONLY IF IX(11)=0. -
CD -1- NO. -
cD 0- IF NO FILE EXISTS, CREATE IT WITH DENSITIES - -
ch A) AFTER FULL ROD INSERTION (IX(10)=-2) -
CD IF SPECIFIED, OR N -
CcD B) RECOVERED FROM LATEST 'ZNATDN' FILE. -
cD IF A FILE EXISTS, NONE IS WRITTEN. -
CD 1- WRITE IT AFTER FULL ROD INSERTION (IX(10)=-2). -
ch 2- WRITE IT AFTER ANY ROD POSITIONING -
CDh SPECIFICATION. -
c -
CD IX(13y OPTION ON DELETING THE LATEST VYERSION OF THE ZONE -
ch DENSITY FILE *YNATDN' AFTER APPLYING SPECIFICATIONS,~-
CD PROVIDED IT WAS NOT CREATED THIS ACCESS. -
Cch 0- WO. -
CD 1- DELETE THE LATEST VERSION OF 'YNATDN' BOT -
(o41) ONLY IP MORE THAN 1 VERSION EXISTS. -
c -
o)) ] IX(14) BLACK ABSORBER OPTION FOR ROD ZONES. -
ch 0- NO. -
CD 1- YES (GENERALLY REQUIRED FOR THERMAL REACTORS -
CDh WITH RODS REPRESENTED EXPLICITLY). -
CcD NORMALLY T'HE LATEST VERSION OF 'GEODST' IS -
(o4} READ TO OBTAIN THE BLACK ABSORBER ZONES AND -
CD A NEW VERSION IS WRITTEN IF ONLY ONE EXISTS, -
CcD OTHERWISE THE LATEST VERSION IS RE-WRITTEN, -
CD IF IX(10}=~4, THE NEXT-TO-LATEST VERSION OF -
CD 'GEODST' IS READ TO OBTAIN THE BLACK ABSORBER =~
CD ZONES. -
Ch WHEN CONTROL ROD INTERCHANGES ARE APPLIED, -
CD BLACK ABSORBER CONDITIONS ARE MOVED WITH THE -
CcD INTERCHANSES. SOME ROD ZONES MAY NOT BE BLACK -~
CD AND NEVER BECOME BLACK IF ONLY THE ROD- -
CD INTERCHANGE SPECIFICATIONS ARE USED (NO -
(93] INSERTION SPECIFICATIONS). WHEN INSERTION -
CD SPECIFICATIONS ARE APPLIED, ALL ZONES -
cop CONTAININ3 CONTROL ROD ARE ASSIGNED THE BLACK -
CDh ABSORBER CONDITION, LIMITING APPLICATION TO -
ch ONLY FULLY EXPLICIT CONTROL ROD -
cp REPRESENTATION, -
c -

Comeercencon= . —————— P p——— —— ——— -—
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SPECIFICATIONS FOR EXPINS RECORD IN INTERFACE FILE CONTRL

- - - = - = - - - - == — - - -

EXPOSURE MODULE INSTRUTTIONS

REFERENCE 02/01/79 ORNL-5180
MODIFIED 05/01/79

EXPINS, (XX(I),I=1,100), (IX(L),I=1,100)
101*MTLT + 100
EXPINS EXPOSURE MODULE DATA IDENTIFIER (6HEXPINS)

OPTION NOT IMPLEMENTED
OPTION NOT RECOMMENDED

XX (1 EXPOSURE TIME STEP (DAYS)
(A NEGATIVE TIME IS USED FOR SPECIAL SITUATIONS)
XX (2) SHUTDOWN TIME STEP AFTER EXPOSURE (DAYS AT ZERO
FLUX)
XX (3) THE RATIO OF EACH SHUTDOWN SUBSTEP TIME INTERVAL

TO THAT OF THE PREVIOUS SUBSTEP (APPLICABLE
ONLY IF IX(7) .GT. 1)
(DEFAULT TO 1.0)

XX (4) RESERVED
XX (5) RESERVED
XX (6) RELATIVE POWER LEVEL (ALL REACTION RATES ARE

MULTIPLYED BY THIS FACTOR IF NONZERO - PROPER
NORMALIZATION OF THE FLUX LEVEL BY THE NEUTROWICS
CODE TO EFFECT SOME POWER LEVEL IS PRESOUMED)

X (M RESERVED

XX (8) RESERVED

XX (9) RESERVED

XX (10) WFIGHTING FACTOR FOR USE WITH TWO FLUX INTERFACE

FILES (IF IX(13) .EQ. =2)

PHI(USED) = PAI(LV) + XX (10)*(PHI (NTLV) -~ PHI(LV))
WHERE PHI(LV) IS LATEST VERSION (IN TIME) FLOUX
WHERE PHI(NTLV) IS NEXT-TO-LATEST VERSION (IN

TIME) FLUX

(DEFAULT TO 0.5)

(zONT)
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XX {11 FLUENCE LOWER BOUND FOR FIRST ENERGY RANGE (EV)
XX (12) FLUENCE LOWER BOUND FOR SECOND ENERGY RANGE (EV)
XX (13) CONVERGENCE LEVEL FOR MATRIX EXPONENTIAL METHOD

(DEFAOLT TO 1.0E-8)

XX (14) LINITING VALUE OF DIAGONAL TERM FOR MATRIX
EXPONENTIAL METHOD (EACH SUBSTEP IS SUBDIVIDED
INTO AS MANY PINE INCREMENTS AS NEEDED TO REDUCE
THE LARGEST DIAGONAL TERM TO THIS LEVEL)
(DEFAULT TO 12.0)

XX (15) MATRIX EXPONENTIAL TRANSFORM, FRACTION OF LARGEST
DIAGONAL TERM
(DEFAULT TO 0.5)

XX (16) MINIMNUM NOCLIDE DENSITY ALLOWED
{(DEFAULT TO 1.0E-50)

Xx{1m MAGNITUDE OF DIAGONAL TERM USED AS CRITERIA FOR
APPLYING THE EQUILIBRIUM APPROXIMATION TO A
NUCLIDE WITH THE MATRIX EXPONENTIAL METHOD
(DEFAULT TO 2.0*XX{14))

XX (18) AEIGHTING FACTOR FOR EXPOSURE NUCLIDE DENSITIES
WRITTEN ON INTERFACE FILE (IF IX(31) .NE. 0)
*ZNATDN' FOR ZONE CALCULATION
*PTATDN' FOR POINT CALCULATION

N(WRITTEN) = N(%) + XX (18) *(N(S) - N(E))
WHERE N(E) ARE DENSITIES AT END OF EXPOSORE
WHERE N¥(S) ARE DENSITIES AT START OF EXPOSURE
(DEFAULT TO 0.5)

XX (19) AVERAGE GENERATION RATE WEIGHTING FACTOR FOR
SOURCE TERM

PRECURSOR DENSITY IS
XX (19) *N(T) + (1.0 = XX (19))*K (T+DT)
(DEFAULT TO 0.5)

XX (20) CONVERGENCE CRITERIA ON POWER LEVEL FOR CONTINUOUS
FUELING MODEL TO DISCONTINUE POWER LEVEL
INITIALIZATION PASSES (APPLICABLE IF IX(51) .GT.
AND/OR IX(52) .GT. O AND IX(61) .GT. 1)
(DEFAULT TO 0.005)

XX (21) RESERVED

(CONT)
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XX (22) RESERVED -
XX (23) RESERVED -
XX (24) RESERVED -
XX (25) REFERENCE TEMPERATURE (DEGREES C) OF THE -
NEXT-TO-LATEST VERSION 'GRUPXS' CROSS SECTION -
INTERFACE FILE -
XX (26) REFERENCE TEMPERATORE (DEGREES C) OF THE -
LATEST VERSION 'GRUPXS' CROSS SECTION INTERFACE -
FILE -
XX (27) CORRELATION PARAMETER FOR THE ARCTANGENT -

DEPENDENCE OF CROSS SECTIONS ON ZONE -
TEMPERATORES (LINEAR CORRELATION IF 0.0) -

XX (28) RESERVED -
XX (29) RESERVED -
XX (30) RESERVED -
XX (31-100) CORE RESIDENCE TIME (DAYS) FOR EACH ZONE PATH -

FOLLOWED BY THE CORE RESIDENCE TINE (DAYS) FOR -
EACH SUBZONE PATH (IF ANY) - SEE IX(5%) -
(DEFAULT TO XX (1)) -

USUOAL VALUES OF SOME OF THE PARAMETERS ARE SHOWN HERE IN ()~

IX (1) RESERVED -
IX(2) CONDENSED EDIT OPTION -
0- YES -
1- N0 -
IX(3) DEBUG EDIT OPTICN (0) -

0- NO SPECIAL EDITS -
1- CROSS REFERENCE TABLES, EXPOSURE DATA, -

CHECK AND EDIT DATA FROM 'EXPOSE' INTERFACE -

FILE, AND EDIT INTERFACE FILE PARAMETERS -
2- HIGHER LEVEL DATA EDIT -
3- PLUS STARTING NUCLIDE DENSITIES -
4- PLUS INTERMEDIATE LEVEL DATA -
5- PLUS STARTING REACTION RATES -
6- PLUS ALL EDIT OPTIONS ARE TURNED ON -
7- PLUS MATRIX EXPONENTIAL AND AVERAGE GENERATION -

RATE DEBUG EDITS -
8- PLUS ADDITICONAL MATRIX EXPONENTIAL DEBUG EDITS =~

NOTE- USE OF 6,7, OR 8 WILL PRODUCE REAMS OF PAPER -

{CONT)



IX ()
IX(5)

IX (6)

IX(T)

1% (8)

IX(9)
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RESERVED

OPTION ON BASIC CHAIN EQUATION SOLUTION METHOD
(CONSISTENT CHAIN DATA MUST BE PRESENT ON
INTERFACE FILE 'EXPOSE?')

0- MATRIY EXPONENTIAL

1- EXPLICIT CHAIW

2= AVERAGE GENERATION RATE

3- MATRIX EXPONENTIAL (NO COUPLING)

5- AVYERAGE GENERATION RATE (NO COUPLING)

(IF IX(5) .EQ. O AND NMATXE('EXPOSE') .EQ. 0 AND
LBEXCH ('EXPOSE') .GT. 0, DEFAULT T0 1)

(IF IX(5) .EQ. 2 AND NMATXE('EXPOSE') .EQ. 0 AND
LBEXCH (*EXPOSE') .GT. 0, DEFAULT TO 1)

(IF IX(5) .EQ. 1 AND LBEXCH('EXPOSE') .EQ. O AND
NMATXE (*EXPOSE*') .GT. O, DEFAULT TO 0)

NUMBER OF SUBSI'EP .EXPOSURE INTERVALS
IX(6) .GT. 1 IS NORMALLY USED ONLY WHEN THE PLUX
LEVEL IS TO BE ADJUSTED (SEE IX(12))
(DEFAOLT TO 1 IF XZ (1) .NE. 0.0)

EXPOSURE NOT CALCULATED IF XX (1) .EQ. 0.0
FOR CONTINUOUS FUELING MODEL SET IX (6} .EQ. 1

NUMBER OF SUBSTEP SHUTDOWN INTERVALS
IX(7) .GT. 1 IS NORMALLY USED ONLY TO PRODUCE
EDITS AT POINTS ALONG SHUTDOWN STEP
(DEFAULT TO 1 IF XX(2) .GT. 0.0)

SHUTDOWN NOT CALCULATED IF XX(2) .LE. 0.0

OPTION ON VERSION OF NUCLIDE DENSITIES AT START
*ZNATDN' FOR ZONE CALCULATION
*PTATDN' FOR POINT CALCULATION (IF NOT AVAYLABLE
DENSITIES WILL BE EXTRACTED FROM INITYAL ZONE
DENSITIES)
-1- USE VERSION WITH THE SAME TIME AS THE ZONE
FLUX FILE
0- USE LATEST VERSION (USUAL)
1- USE NEXT-IO-LATEST VERSION IF IT EXISTS

OPTION TO ACCOUNT FOR THE DEPENDENCE OF THE
CROSS SECTIONS ON THE LOCAL TEMPERATURE, REQUIRES

TWO 'GRUPXS' FILES, A 'ZNTEMP* FILE, AND REFERENCE

TEMPERATURES (SEE XX (25) ,XX(26), AND XX (27))
0- KO
1- YES

{ONT)
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IX(10)

1Y (1)

IX(12)

IX(13)

IX(14)

1X(15)
IX (16)
IX(17)
Ix(18)

C-26

RESERVED

NOMBER OF SUBDIVISIONS OF EACH SUBSTEP FOR THE
AVERAGE GENERATION RATE METHOD (IF ZERO, THE
CHOICE IS AUTOMATED)

OPTION ON POWER RENORMALIZATION (SUBSTEPS)
0~ ATTEMPT TO SATISIFY DESIRED POWER LEVEL BY
ADJUSTING FPLUX LEVEL AT THE START OF EACH
SUBSTEP AFTER THE FIRST
1- DO ROT ADIUST THE FLUX LEVEL
2~ NORMALIZE TO THE INITIAL POWER LEVEL AT THE
START OF EACH SUBSTEP

OPTION ON PLPX VALUES
*RZFLUX* POR ZONE CALCULATION
'RTFLUX' FOR POLNT CALCULATION (IF IX(73) .EQ. 1)
*RZFLUX' (NODIPIED) FOR POINT CALCULATION
(IF IX(73) .EQ. 2

-2- WEIGHT LATEST VERSION AND NEXT-TO-LATEST
VERSION (SEE XX (10))

-1- USF A LINEAR FLUX APPROXIMATION WITH TIME PROM
THE NEXT-TO-LATEST VERSION FILE TO THE LATEST
VERSION PILE (IF ONLY ONE EXISTS, USE IT)

0- USE LATEST VERSION (USUAL)
1- USE NEXT-TO-LATEST VERSION IF IT EXISTS

OPTION ON ZDNE(SUBZONE) NUCLIDE DENSITY EDITS
(EXPOSURE)
0- NONE
1- END OF EXPOSURE STEP
2~ END OF EACH EXPOSURE SUBSTEP

RESERVED
RESERVED
RESERVED
OPTION ON SECONDARY ENERGY DEPOSITION EDITS
0- NONE

1- DECAY ENERGY RELEASE ONLY

2- FISSION ENERGY PELEASE ONLY

3~ CAPTURE ENERGY RELEASE ONLY

4- DECAY + FISSION ¢ CAPTURE ENERGY RELEASE

IF .GT. 0, EDITS BY ZONE AND SUBZONE
IF .LT. 0, EDIT TOTALS ONLY

(CONT)
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1X(19)

IX(20)

IX{21)

1X(22)
IX(23)
IX(24)

IX(25)

IX (26}

I (27)

C-27

RESERVED

OPTION ON ZONE(SUBZONE) NUCLIDE DENSITY EDITS
(SHUTDOWN)
0- NONE
1- END OP SHUTDOWN STE?
2- END OF EACH SHUTDOWN SWBSTEP

SPECIAL NUCLIDE DENSITY EDIT OPTION FOR A SINGLE
ZONE PROBLEN

-1- COLUMN EDIT IN OPE15.6 FORMAT
0- NORMAL EDIT
1- COLUMN EDIT IN 1PE15.6 FORMAT

RESERVED
RESERVED
RESERVED

OPTION ON WRITING EXPOSURE HISTORY INTERFACE FILE
*EXPOHT* FOR NORMAL . EXPOSURE
*CFRIST' FOR CCNTINDOUS FUELING EXPOSURE
(FLUENCE AND REACTION RATE TYPE DATA)
0- DO NOT WRITE
1- YES - SAVE LATEST AND NEXT-TO~LATEST DATA
2= YES - SAVE ALL DATA
3~ YES - SAVE LATEST DATA ONLY
4- YES - START OVER AGAIN

IF .GT. 0, WO EDIT
IF .LT. 0, EDITS OF CUMUOLATIVE DATA BY ZONE AND
SUBZOWE

OPTIONS IX({26),IX(27),XX(11), AND XX(12) APPLY ONLY

WHEN FILE IS INITIALLY WRITTEN
IF THE FILE EXISIS THE OPTIONS SPECIFIED
ON THE FILE ARE USED

FLUENCE DATA TO BE SAVED ON EXPOSURE HISTORY
INTERFACE FILE
0~ NONE
1~ TOTAL FLUENCE (AND FIRST AND SECOND
FLUENCE RAXGES IF XX(11) AND XX (12) ARE
PROPERLY DEFINED)

REACTION RATE T'YPE DATA TO BE SAVED ON EXPOSURE
HISTORY INTERFACE FILE
0- NONE
1- FISSIONS AND EXPOSURE
2- PLUS ENERGY
3- PLUS UNDEFINED

(CONT)
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1x(28) OPTION TO EDIT EXPOSURE STEP AVERAGE ZONE(SUBZONE)
POWER DENSITIES
0~ ¥O
1= YES

1X(29) OPTION TO WRITE INTERPACE PILE *ZNPOWD' WITH
PXPOSURE STEP AVERAGE ZONE(SUBZONE) POWER
DENSITIES
0~ DO NOT WRITE
t= RUPLACE THE LATEST VERSION OP AN OLD FILE,
Y¥ WONE EXISTS WRITE KEW PILE
2= URITE NEW FILE

IX(30) OPTION ON WOCLIDE DENSITY PILE FRITING

fZUATDNE® POR ZONE CALCULATION

'PTATON® POR POINT CALCULATION

0= WRITE OYER LATEST EXISTING PILE WITH END OF
EXPOSURE DENSIFIES

1= WRITE WEV PILP WITR END OF EXPOSURE DENSITIES

2= URITE OVER LATEST EXISTING FILE WITH END OF
_SHUTOOWN OEMSITIES

3~ GRITE NEV PILE WITH END OF SHUTDOWN DENSITIES

4~ WRITE OVER LATEST EXISTING FILE WITH ERD OF
EXPOSURE DENSITIES AND WRITE NEW FILE VITH
END OF SRUTDOWN DENSITIES

5« WRITE WEW PILE WITH EWD OF EXPOSURE DENSITIES
AND WRITE WNEW PILE SITH BND OF SHUTDOWN
DENSITIES

IX(3IN) OPTION TO WRITFE WEIGHTED AVERAGE BXPOSURE DENSITIES

{SZE XX(18))
$ZNATDN' FOR ZONE CALCULATION
*PTATDN' FOR POINT CALCOULATION

«9= REPORT NORMAL END OF EXPOSURE TINRE
0- NO
1= REPORT WEISHTED TINE

IX(32) OPTION TO CHECK AND EDIT DATA FROM IWTERPACE FILE
*EXPOSE"
0~ ¥O
1= YBES

IX(33) OPTION T0 EDII INITIAL ZONE(SUBZONE) SPECIFIC
REACTION RATES
0= %0
1= YBS

(CONT)
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1X(30)

IX{35)

1% (36)

IX(37)

IX(38)

IX(39)

1X (40)

IX(41)

IX(42)

c-29

OPTION TO EDIP INITIAL ZONE(SUBZONE) SPRCIPIC
RRACTION RATE POR PISSION IN YIELD DATA
ENERGY RANGRS
0- ¥O
1~ YES

OPTION TO EDIP INITIAL ZCHE(SUBZONE) ROCLEDR
DENSITIES
0- NO
1- YES

OPTION TO FORCE CALCOLATION INTO I/0 30DE (NORWALLY
DETERNIKED BY CODE BASED OF NEMORY AVAILABLE)

0~ NO (AUTOMATED)

1~ Y85

OPTION TO INCREASE STORAGE FOR COUPLING TERNS
FOR MATRIX EXPONENTIAL METHOD (IN THE EVENT
STOP 4321 OCCORS)

(DEPAULT -~ NOMBER OF NUCLIDES IN EXPOSURE DATA)

OPTION TO SOLVE THE TRANSPOSE OF THE MATRIX FOR
THE MATRIX EXPONENTIAL METHOD (THIS IS A SPECIAL
FEATORE - NOT APPLICABLE 70 A REACTOR CALCOLATION)
0~ %O
1- YES

MATRIX EXPONENIIAL EQUILIBRIUM OPTIOR
0- DEFAULT, SAME aS 1
1- APPLY EQUILIBRIUM ASSUNPTION TO HIGH LOSS
NOCLIDES
2- DO NOT APPLY EQUILIBRIUM ASSUNPTION (REQUIRED
FOR HIGH ACCURACY (BENCHMARKING) BUT IS
EXPENSIVE IN TERMS OF RUNNING TIMNE)

MATRIX EXPONENTIAL PORMULATION OPTION
0- DEPAULT, SANE AS 4

1= NO TRANSFORMATION, ONE TERA

2=~ TRANSFORMATION, ONE TERAR

3- NO TRANSFORMATION, TWO TERM

4=~ TRANSFORMATION, TWO TERN

MATRIX EXPONENTIAL REPERENCE NOMBER OF TERNS
IN EXPANSION
(DEFAGLT TO 60)

NOMBER OF SUBDIVISIONS OF EACH SUBSTEP FOR THE
MATRIX EXPONENTIAL METHOD (IF ZERO, THE CHOICE
IS AUTOMATED)
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IX(u3)

IX (u4)y
IX (45)

X (46)
IX(47)
IX(48)
1IX (89)

IX(50)
IX (51

C-30

UPPER BOUND ON NUMBER OF SUBDIVISIONS OF EACH
SUBSTEP FOR THE MATPIX EXPONENTTAL METHOD.
(IF IX(39) .EQ. 2 AND THE NUMBER OF SUBDIVISIONS
COMPUTED BY THE CODE EXCEEDS IX (43) THEN THE
EQUILIBRIUM ASSUMPTION WILL BE USED)
(DEFAOLT TO 10000)

RESERVED

[ I I S A A |

EXPLICIT CHAIN MISSING NUCLIDE OPTION (0)
0- TREAT SOUBCHAINS
1~ TREAT FIRST SUBCHAIN ONLY
2= SKIP CHAIN

RESERVED
RESERVED

[ I T T T TR IR O BN B |

RESERVED

OPTION TO ALLO# EXPOSURE WITH ZERO FLUX AND/OR
2ERC ZONE VOLOME
0- DO NOT TREAT THE ZONE (SUBZONE)
1- ALLOW (FOR TREATING OUT-OF-CORE DECAY IN
FALSE ZONES (SUBZONES))

ot

RESERVED

FALSE ZONE NOUMBER CONTAINING FEED MATERIAL
COMPOSITION FOR ZONE PATHS (OR THE FIRST IN A -
SEQUENCE OF FALSE ZONE NUWUBERS IF IX(57) .EQ. 1) -

IF IX(51) .GT. O AND/OR IX(52) .GT. 0 THE STEADY STATE, -
CONTINUOUS FUOELING MODEL IS TO BE APPLIED. -
THIS ZONE IS THE FEED BOX (OR THE FIRST OF B SET OF BOXES) -
FHERE FEED MATERIAL FOR EACH FLOW PATH ORIGINATES. -
THESE ARE FALSE 20NES WHICH MUST BE WITHIN THE DATA -
DESCRIPTION OF THE PROBLEM, THAT ARE NOT ASSIGNED -
TO GEOMETRIC LOCATIONS FOR THE NEUTRONICS CALCULATION (THE-
FLUY WILL NOT BE CALCULATED), AND HAVE ASSIGNED NUMBERS -
LESS THAN THE MAXIMIN ZONE NUMBER IN THE PROBLEM IF

THE 'DVENTR' SPECIAL INPUT PROCESSOR IS USED. ¢
THE NUCLIDE DENSITIES ALONG A FLOW PATH CALCULATED IN
THIS MODEL DEPEND ONLY ON THE FEED MATERIAL, THE

NEUTRON FLUX, AND THE RESIDENCE TIME, SO ALL MATERIALS

IN THESE ZOYES INCLUDING STRUCTURE, MODERATOR, ETC.

MUST BE GIVEN IN THE FEED BOX ZOWE (ZONES). IF THE
DENSITIES OF THE NUCLIDES REPRESENTING STRUCTURAL
MATERIAL WERE NOT SPECIFIED FOR THE FEED BOX (OR BOXES),
NONE WOULD APPFAR IN THE REACTOR AFTER THE EXPOSURE
CALCULATION EVEN THOUGH VALUES WERE ASSIGNED INITIALLY.

[ ]
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FOR SOME SIMPLE SITURTIONS IT IS POSSIBLE TO SEPARATE
OUT SELECTED MATERIALS USING THE SUBZONE REPRESENTATION
(THOSE MATERIALS ACCOUNTED FOR WOULD NOT BE ASSIGNED
CONCENTRATIONS IN THE FEED BOX(ES)). IT IS DESIPABLE

TO CARRY AT LEAST ONE NON-DEPLETING NOUOCLIDE CONCENTRATION

ALONG THE PATHS TO PROVIDE A MASS BALANCE CHECK.
MATERIAL ENTERING A ZONE IS THAT LEAVING THE PREVIOUS
20NE ALONG A PATH, WHILE THE AVERAGE BETWEEN ENTERING
AND LEAVING NUCLIDE DENSITIES IN EACH ZONE ARE WRITTEN
IN THE NEW NOCLIDE DFNSITY PILE *ZNATDN' FOR USE BY

THE NEUTRONICS CODE PO ESTIMATE THE FLOUX DISTRIBUTION.
THE SPECIAL INPUT DATA FOR THIS MODEL ARE THE RESIDENCE
TIMES ALONG FLOW PATHS (XX(31) UP T0 XX (100})),

XX (20), IX(49), IX(51), IX(52), IX(53), IX(S54), IX(55),
IX (56}, IX(57), IX(58), IX(S59), IX(60), IX(61),

AND IX(62). THE EXPOSURE TIME XX (1) MUST BE

SPFCIFIED - IT WILL BE USED FOR RECORD KEEPING AND IT
WILL BE USED FOR EXPOSURE OF ANY ZONES NOT IN THE FLOW
PATHS, EXCLUDING THE FEED BOX ZONE(S), AS MIGHT BE USED
TO REPRESENT A FIXED BLANKET, AND THE FINAL NUCLIDE
DENSITIES IN THESE ZONES WILL BE PLACED IN THE NEW
NUCLIDE DENSITY FILE (WHICH REQUIRES ACTION TO BE TAKEN
TD PREVENT CONTINUIN3 BUILDGP FROM EXPOSURE IN AN
ITERATION PROCESS.

QUITE GENERALLY AN ITERATION PROCESS IS NECESSARY
(NEUTRONICS, EXPOSURE) TO ESTABLISH A NEUTRON FLUX
DISTRIBUTION WHICH DEPENDS ON THE NUCLIDE DENSITIES
AFTER EXPOSTRE, THE COMPOSITION IN THE FEED BOX (ES) MUST
BE ALTERED TO EFFECT A CRITICAL STATE, AND THE ITERATIVE
PROCFSS MUST CONVER3E TO A SOLUTION FOR RELIABLE
ANALYSIS. IF THE FEED BOX CONPOSITIONS ARE NOT ALTERED,
A PSEUDO STEADY STATE CONDITION RESULTS FOR A REACTOR
WHICH IS NOT JUST CRITICAL. A CAPABILITY EXISTS TO
FFFECT THE CRITICAL STATE BY APPLYING THE CRITICALITY
SEARCH OPTION WHEN THE NEUTRONICS PROBLENM IS SOLVED.
MATERIALS IN THE REACTOR MUST BE CHANGED AS WELL AS THE
CONTENTS OF THE FEED BOXES. AFTER EXPOSURE THE REACTOR
CONTENTS DEPEND ON T'1E FEED, SO THE FEED MUST BE
DETERMWINED (CHANGINS ONLY THE FEED DURING A

NEUTRONICS CALCULATION WILL NOT CHANGE THE CURRENT
ESTIMATE OF THE REACTOR CONTENTS SINCE THE PEED BOX
LIES OUTSIDE OF THE REACTOR AND THE NEUTRONICS SEARCH
PROBLEM COULD NOT CONVERGE).

MORE THAN ONE PASS MAY BE MADE THROUGH THE REACTOR.
HOLD-UP OUT-OF-CORY MAY BE ALLOWED WITH FALSE ZONES

NOT IN THE ACTUAL GEONETRY (IX(49) MUST BE SET .EQ. 1).
NOTE THAT THE ASSIGNMENT OF ZONES AND SUBZONES TO THE
GEOMETRY MUST START WITH 1 FOR LOCATIONS RECEIVING

FEED AND INDEX OP ALONG FLOW PATHS.

ONLY ONE EXPOSURE SUBSTEZP MAY BE REQUESTED FOR THIS
OPTION.

(CONT)



IX(52)

IX(53)

IX(Su)

IX(55)
1% (56)
IX(5T)

IX(58)

IX(59)
IX (60}

c-32

CONSTRAINTS ON INPOUP:

IX(51) .LE. NONBER OF ZONES
IX(51) +IX(53)~1 .LE. NUMBER OF 20NES IF IX(57) .EQ. 1-
IX(52) .LE. NOMRER OF ZONES -
IX(52)+IX(54¢) =1 .LB. NUMBER OF ZONES IF IX(58) .EQ. 1-
IX(55) *IX({53) .LE. MIN(IX(51),IX(52).NE.0) = 1
IX(56) *IX (54) .LE. NOMBER OF SUBZOWNES
IX(S3)+IX(S54) .LE. 70

STOP WILL OCCUR IF CONSTRAINTS ARE EXCEEDED

FALSE ZCNE NUMBER CONTAINING FEED MATERIAL
CONPOSITION FOR SUBZONE PATHS (OR THE FIRST IN A
SEQUENCE OF FALSE ZONE NUMBERS IF IX(58) <EQ. 1)

NUMBER OF ZONE PATHS THROUGH THE REACTOR

THE FIRST ZONE IN THE FIRST ZONE PATH IS ZONE
NUMBER 1, AND THE PATH FOLLOWS 0P THE NUMBERS

NUMBER OF SUBZONE PATHS THROUGH THE REACTOR

THE FIRST SUBZONE IN THE FIRST SUBZONE PATH IS
SUBZONE NUMBER 1, AND THE PATH FOLLOWS UP THE
NUMBERS

NUMBER OF ZONES ALONG EACH ZONE PATH
NOMBER OF SUBZONES ALONG EACH SUBZONE PATH

OPTION ON 20NE FEED MATERIAL
0- OSE 20NE IK{51) AS FEED FOR ALL ZONE PATHS
1~ USE ZONES IX(51) THROUGH IX(S1) +IX(53)~1
AS FEED FOR EACH ZONE PATH (A DIFFERENT ZONE
FOR EACH ZONE PATH)

OPTION ON SUBZONE FEFD MATERIAL
0~ OSE ZONE IX(52) AS PEED FOR ALL SUBZONE PATHS
1+ USE ZONES IX(52) THROUGH IX(52) ¢IX(54)~1
AS FEED POR EACH SUBZONE PATH (A DIFFPERENT
ZONE FOR EACH SUBZONE PATH)

RESERVED

RESERYED
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CD#*
CD*
CD«*
CD%
CD*
CD*
CD*

IX (61)

1% (62)

IX(63)
IX (64)
1X(65)
IX (66)
IX(67)
IX(68)
IX(69)
IX(70)
IX(T1)
1X(72)

IX(73)

C-33

NUMBER OF PASSES TO ESTABLISH POWER LEVEL REPORTED
BY THE NEUTRONICS CALCULATION
(DEPAULT TO 1)

THE CALCULATION IS DONE THIS MANY TIMES (OR UNTIL THE
CONVERGENCE CRITERIA (SEE XX(20)})) IS SATISFIED) WITH
THE FLUX LEVEL ADJUSTED APTER EACH PASS WHICH IMPROVES
THE POWFR LEVEL AND MAY ACCELERATE THE CONVERGENCE RATE
OF A USUAL FEED SEARCH ITERATION PROCEDURE.

OPTION TO WRITE INTERFACE FILE 'QNATDN' WITH
DISCHARGE DENSITIES (FOR CONTINUOUS FUELING MODEL
ONLY)

0- DO NOT WRITE

1- REPLACE THE LATEST VERSION OF AN OLD FILE,
IP NONE EXISTS WRITE NEW FILE

2- WRITE NEW FILE

RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
OPTION TO PERFORM AUXILIARY POINT CALCULATION
OVER SELECTED ZONES
0- N0
1- YES - THE ZOWE NOMBERS SPECIFIED IN
IX (84)~-IX{93), MAXINOUM OF 10, ARE TREATED IF
THE POINI NUCLIDE DENSITY FILE 'PTATDN' DOES
NOT EXIST; IF THIS FILE EXISTS THE REFERENCE
DATA IN THE FILE IS USED TO CONTINUE THE
CALCULATION FOR THE SAME ZONES TREATED
PREVIOUSLY. FILE 'GEODST' IS ACCESSED FPOR
IDENTIFYING LOCATIONS OF POINTS IN THE ZONES
AND POINT FLUX VALOUES ARE OBTAINED FROM FILE
'RTFLUX'.

(CONT)
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IX(74)

IX(75)

IX(76)

1IX0N

IX(78)

C-34

2- YBS -~ THE REFERENCE DATA IS INITIALLY TAKEN
FROM THE FILE 'RZFLUX' (MODIFIED) AND THE

POINT FLOX VALOES ARE ALWAYS USED FROM THIS

FILE (AS MADE AVAILABLE FROM A COMPATIBLE
NEUTRONICS CODE). IF THE POINTS DO NOT
AGREE WITH AN EXISTING. 'PTATDN* FILE THE
CALCULATION WILL NOT BE DONE.

IN AN ATTEMPT IO PARALLEL THE ZONE CALCOLATION
OPTIONS XX(6), XX(10), XX(18), IX(8), IX(12),
IX(13), IX(30), AKD IX(31) APPLY TO BOTH ZONE
AND POINT CALZULATIONS

THE PROCEDURE SHOULD MAINTAIN A SET OF POINT
DENSITIES CONSISTENT WITH THE ZONE DENSITIES
BUT CAN ROT ACCOUNT FOR EXTERNAL CHANGES IN
THE ZONWE DEWSITIES (FROM A NEUTRONICS SEARCH,

OR APTER REFJELING, OR REPOSITIONING, FOR EXAMPLE)

NOT DONE IF IX(51) .GTa O OR IX(52) .GT. 0

OPTION ON POINT NOUCLIDE DENSITY EDITS (EXPOSURE)

0~ NOWE
1- END OF EXPOSURE STEP
2- END OF EACH EXPOSOURE SUBSTEP

OPTION ON POINI NUCLIDE DENSITY EDITS (SHUTDOWN}
0- NONE
1~ END OF SHUTDOWN STEP
2- END OF EACA SHUTDOWN SUBSTEP

OPTION TO EDIT INXITIAL POINT SPECIFIC REACTION
RATES
0~ NO
1~ YES

OPTION TO EDIT INITIAL POINT SPECIFIC REACTION
RATE FOR FISSION IN YIELD DATAR ENERGY RANGES
0- NO
1- YES

OPTION TO EDIT INITIAL POINT NOCLIDE DENSITIES

0~ %O
1~ YES

(coNT)
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cD 1X(79)

cD 1X(80)
cp IX(81)
cp IX(82)
cD IX(83)

cp IX (84-93)

Cco IX{9u4~-102)

Creccnccnvccncnacas

C-35

DEBUG EDIT OPIION POR POINT CALCULATION

(I¥ ADDITION IO THOSE REQUESTED WITH IX(3})
0~ NONE

1- MININAL EDITS

2- PLUS FLOX INFORMATION

3- PLUS VOLOME INFORMATION

2,3 MAY INCREASE STORAGE REQUIRENENTS FOR
IX(73) .EQ. 1

RESERVED
RESERVED
RESERVED

RESERVED

gp TO 10 ZONE NUMBERS SPECIFYING THE LOCATIONS WHERE-
THE DOINT CALZULATION IS TO BE DONE
(IF IX(73) .E2. 1)
IF THERE ARE LESS IHAN 10 ENTRIES , THE PIRST 0
TERMINATES THE LIST OF ZONE NOUMBERS

RESERVED

(CONT)
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SPECIFICATIONS FOR PERINS RECORD IN INTERFACE FILE CONTRL

PERTURBATION NODULE INSTRUCTIONS
PERINS, (XX(I),I=1,100), (IX(I|,I'1.1°°,

101+80LT + 100
PERINS PERTURBATION NODULE DATA IDENTIPIER (GNDERTES)

NOTE~ UNDEFINED DATA ARE RESERVED FOR FUTURE OSE.

NOTE~ THE VALUE OF ZERO IS A DEPAULT MBANING THAT THE OPTION TO
PERFORM THE TASK IS NOT EXERCISED.

NOTE- THE INTERFACE PILES -3RUPXS- <GRODST= ~NDXSff- ~2NATDN~-
-RTFLOX- AND -ATFLOX- ARE MEEDED.
IF THE FILE -DLAYXS~- EXISTS, INFORMATION ABOUT THE DELAYED
NEUTRON BEHAVIOR IS CALCULATED IR ADDITION T0 THE
OTHER PFRTURBATION CALZULATIONS.

XX( 1) - REFERENCE TENPERATURE T1, DEGREES C (SER IX(7) BELOW).

XX( 2) - CHANGED TEMPERATURE T2, DEGREES C.
XX( 3) - TEMPERATURE CORRELATING PARANETER ¢ALPA'

XX ( 4)

xXx( S)

XX ( 6)

XX(7y - *ALPEA' FOR THE DELAYED NEUTRON SOURCE - DEFAULT =0.0S.
XX(8) - *ALPHA®' POR THE DELATED NEUTRON SOURCE - DEFAOLT ¢0.0S5.
XX( 9)

XX (10)

XX (11)

XX (12)

XX(13) - CONSTANT BUCKLING, OVERRCLDES DATA ON GEODST.

XX (18)
XX (15)
XX (16)
XX (179
XX (18)
XX (19)
XX (20)
XX (21)
XX (22)
XX (23)
XX (24)

XX(25) - FRACTION CHANGE IN NACRO, CROSS SECTIONS FOR IX(2)=1.

(CONT)
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THE POLLOWING TABLE SHOWS THE INTERFACE FILES REQUIRED FOR

OPTIONS IX{1) APD IX(2), AND THE PILE VERSIONS USED TO OBTAIN THE

PERTORBATION (DELTA MACRO = SIGB-SIGA). ADDITIONAL PILES ARE
ALSO REQUIRED.

IxX(n-t =1 i Y | 1

IX(2)

WHERE -~

crpontrncvvrcanonccncwasas $

\
| EXCLODED|S2,X |¥1,N2,5,X
| ¢ {

oyweosboverovwewodresessrmand
SIGA | N,S,X ) MN1,51,X | N1,S5,X

| |
) { N2,s2

|
oweswlooveosemnwedee 4+

SIGA | N1,S,X |} N1,S1,X ) N1,5,X
{ | |

coewnmsjeosvorveroweowhrocenwaend

SIGA | ¥,S1,Xx | ¥N1,S1,X | ¥W1,81,X
| 1 1
SIGB | N,S2,Xx | N2,52,% | N2,S2,X

woeewjongeorrenedeoccsmanee P

SIGA § N1,S1,X | N1,S1,X | N1,S1,X

| 2 | 3

f |

+ tmme e ———
IN1,82,51,1 { |

{N,51,52,X] N,S,X

t {

+- + -—

} N,51,X |} N,S,X

i i

N2 i 52 |

o + ———

{ N1,51,X | N1,S,X

1 |

| ¥2,52,X | N2,S,X

L2 L 2l d + -

| ¥51,X | N,S1,X

{ |

1 §¥,52,% 1 N,52,X

. + -—-

| N1,S1,X | §1,51,X

| i

{ | |
SIGB | N2,S2,X | N2,S2,X | W2,s52,X

| N2,82,X | N2,52,X

e 1 T T T

SIGA | NW,s5,X1 IN1 $1,X1 | ¥1,5,X1
{ {
SIGB | N,S,X2 |N2,52 X2 I N2,5,X2

L 2 L2 2 L X 2

| N,S1.X1 | N,S,X1
i
| N,S82,X2 I N,S,X2

owewelvovevsescduveyw

SIGA | N1,S,X1 |N1,51,X1 | ¥1,5,X1
| ! |
SIGB | ¥2,5,X2 IN2,52,X2 | N2,S,X2

pooon

|u1 S1,01 | N1,5,X1
|
|u2 $2,X2 | N2,S,X2

cevectncowcssnefonaawen

SIGA lN1 S1,X1 |N1 $1,x1 ]N1 S1,X1
1
SIGB |U2,S2 X2 INZ'SZ,XZ INZ,SZ X2

L X -y
IN1,S1,X1 {N1,51,X1

| {
IN2,52,X2 |N2,S2,X2

N1 = NEXT~-TO~LATEST VERSION (UNPERTURBED) ZNATDN FILE.
N2 = LATESI VERSION ( PERTURB®D) ZNATDN FILE.
S1 = NEXT-TO-LATEST VERSION (UNPERTURBED) GRUPXS FILE.
§2 = LATEST VERSION ( PERTURBED) GRUPXS FILE.
X1 = NEXT-TO-LATEST VERSION (UNPERTURBED) NDXSRF FILE.
XZ b LATEST VERSION ( PERTURBED) NDXSRF FILE.

o S¢ X = LATEST (MAY BE ONLY ONE)
GRUPXS, AND NDXSRF PILES.

{CONT)
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IF FILES DO NOT EXI
DEFAULTED TO 3 AND
EXISTING FILE AS NE
NOTE -- DIFFERENT
THE FILES
NUMBER OF
THE FILES
OF ZONES.
THE FILES
NOMBER OF
THE FILES
NUMBER OF
ZONES PLUS

IX({ ¥) - OPTIONS FO
-1 - NO CAL
0 - CALCUL

1 - CALCUL
DONE) .
2 = CALCUL
DONE) .
3 - CALCOL

IX( 2) ~ OPTIONS FO
INTEGRALS)

0 - ONLY C

1 - CHANGE

THEM B

2 -~ CHANGE
3 - CHANGE
4 ~ CHANGE
S - CHANGE
6 - CHANGE
7 - CHANGE

IX( 3) = PERTUBATIO
<1 - DO NOT

0 - CALCUL

1 - aLso C

MACROS

(SENST

6 - SAME A

IX( 4) - EDIT OPTIO

1 - ABSORPTION CROSS SECTION SPACE POINT INPORTANCE MAP.

2 - ALSO P
POINT
3 - ALsO 1

C-38

ST FOR IX(1) OPTIONS O, 1, OR 2, IX(1) IS
THE ATTEMPT IS MADE TO PROCEED USING A SINGLE
XT-TO-LATEST VERSION UNLESS IX (6) GT O.

GRUPXS FILES MUST HAVE THE SAME GROUP STRUCTURE-

GEODST, RTFLUX, AWD ATFLUX MUST HAVE THE SAME
GROUPS AND THE SAME MESH.
GEODST AND NDXSRF NUST HAVE THE SAME NUMBER

GRUPXS AND NDXSRF MUST HAVE THE SAME TOTAL
NOCLIDES.

ZYATDN AND NDXSRP NUST HAVE THE SAME MAXINUN
NUCLIDES IN ANY SET, AND THE SAME NUMBER OF
SUB-ZONES.

R CALCULAIING BASIC INTEGRALS.

COLATION (PERTUB ALREADY EXISTS).

ATE INTESRALS USING FILES N1, sSt.

ATE INTESRALS USING FILES N1, S2 (USUALLY NOT

ATFE INTESRALS OSING FILES N2, S1 (USUALLY NOT
ATE INTEGRALS USING FILES N2, S2 (OR N, S).

R CALCULATING (DELTA K)/K = (PERTURBATION
*(SIGB-SIGA).

ALCULATE BASIC INTEGRALS.

MACROSCIPIC CROSS SECTIONS BY MULTIPLYING
Y ¥x(25).

ONLY DENSITIES.

ONLY CROSS SECTIONS.

BOTH DENSITIES AND CROSS SECTIONS,

ONLY REFERENCING.

DENSITIES AND REFERENCING.

DENSITIES, CROSS SECTIONS, AND REFERENCING.

N CALCOLATION OPTIONS FOR IX(1) GE O.
CALCULATE TRANSPORT INTEGRALS.

ATE ALL INTEGRALS.

ALCULATE RESULTS FOR 100 PERCENT CHANGE IN

COPIC CROSS SECTIONS AND UNCERTAINTY

TIVITY) RESULTS.

S 0 BUT NO EDITS ARE PRINTED.

NS FOR IMPORTANCE MAPPING FOR IX(1) GE O.
RODUCTION AND PRODUCTION~ABSORPTION SPACE

IMPORTANCE MAPS.
/¥ SPACE POINT IMPORTANCE MAP.

(CONT)
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IX( 5) - OPTION TO WRITE INTERFACE FILE PERTUB FOR IX(1) GE 0.

IX( 6) -

IX{ 7 -

WHERE -~

NOTE -~
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0 - REPLACE OLD FILE, IF NONE EXISTS SET UP NEW ONE.
1 - WRITE NEW FILE.
OPTION TO DEFAULT FILES FOR IX(1) = 0, 1, OR 2,

0 - DEFAULT IX(1) ro 3 IP FILES FOR IX(1) =0, 1, OR 2.

DO NOT EXIST. ‘

1 - STOP CALCULATION IF FILES DO NOT EXIST.

OPTIONS TO CONSIDER A CORRELATION OF MACROSCOPIC

CROSS SECTIONS ON ZONE TEMPERATURE IF GT 0, REQUIRES

ZONE TEMPERATURE DATA IN INTEBRFACE FILE(S).

0 - NO TEMPERATURE DEPENDENCE, SEE DISCUSSION ABOUT
OPTIONS ABOVE.

1 - SIGA = SIGAT1, AND
SIGB = SIGBT14F1% (SIGBT2-SIGBTY).

2 -~ SIGA = SIGAT1+F1%(SIGAT2-SIGAT1), AND
SIGB = SIGBT1¢F1%(SISBT2-SIGBTY).

3 ~ SIGA = SIGAT1+F1%(SIGAT2-SIGAT!), AND
SIGB = SIGBT1+4F2%(SIGBT2-SIGBT1).

SIGA = STATE A MACROS.

SIGB STATE B MACROS.

SIGAT1 = MACROS CALCULATED USING FILE NV (OR N) AND
FILE S1 (REFERENCE TEMPERATURE) OR X1,

SIGAT2 = MACROS CALCULATED USING FILE N1 (OR N) AND
FILE S2 (CHANGED TEMPERATURE) OR X2.

SIGBT1 = MACROS CALZULATED USING FILE N2 (OR N) AND
PILE S1 (REFERENCE TEMPERATURE) OR X1,

SIGBT2 = MACROS CALCULATED USING FILE N2 (OR N) AND
FPILE S2 (CHANGED TEMPERATURE} OR X2,

A1 = (21-T1) /(T2-T1).

A2 = (22-T1) /(T2-T1).

T1 = REFERENCE TEMPERATURE (XX({1) ABOVE),
T2 = CHANGED TEMPERARTURE (XX (2) ABOVE).

71 = ZCNE DEPENDENT REFERENCE TEMPERATURES

(FROM FILE ZNTEMD),
72 = ZONE DEPENDENT CHANGED TEMPERATURES
(FROM FILE ZNTEMP).
IF ALFA= 0, F1=a1,
OTHERWISE F1=TAN-1(ALFA*A1)/TAN=1(ALFA)
IF ALFA= 0, F2=A2,
OTHERWISE F2=TAN-1(ALFA%A2} /TAN-1(ALFA)

FOR IX(7) = 0, ALL IX(1) AND IX(2) OPTIONS APPLY.

POR IX(7) GT O, IX(1) OPTIONS -1, 0O, OR 3 APPLY, AND
IX (2) OPTIONS 3, 4, 5, 6, AND 7 APPLY,

(SONT)
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IX( 8)

NOTE --

IX( 9)
IX(10)
IX(11)
IX(12)
IX(13)

IX(14)
IX(15)

IX (16)
1% (17)
IX(18)

IX(19)

IX(20)

IX(21)

IX(22)
IX(23)

C-40

- OPTION TO CALCULATE IMPORTANCE BY UNIQUE (USER) NUCLIDE

NAME IN EACH ZONE.
0 - NO.

1 - CALCULATE (DELI2 K)/(K*DELTA N) FOR NUCLIDES HAVING
CLASSIFICATION 1, 2, AND 3 (ACTINIDES). DEFAULT TO ALL
NUCLIDES IP NO 1, 2, OR 3 CLASSIFICATION.

2 - ALSO CALCULATE (N*DELTA K)/(K*DELTA N).

3 - SAME AS 1 BUT FOR ALL NUCLIDES,

% - SAME AS 2 BOT FOR ALL NUCLIDES.

THE ZWATDN, GRUPXS, AND NDXSRFP FILES USED FOR THIS
OPTION WILL BE THE DNES LAST USED AS REQURIED BY OPTIONS
IX(1), IX(2), AND IX(T).

OPTION TO USE LOCAL I/0 ROUTINES IF GT O.

OPTION TO PREVENT FILES FROM DEFAULTING TO CORE IF GT 0.

0 OR 1 = NORMAL RTFLUX. 2 FIXED SOURCE RTFLUX.

0 OR 1 = NORMAL ATFLUX. 2 = FIXED SOURCE ATFLUX.
EDIT MACROSCOPIC CROSS SECTIONS IF GT 0.

EDIT MACROSCOPIC SCATTERING CROSS SECTIONS IF GT 0.

FISSION SOURCE DISTRIBUTION FUNCTION QPTION.
0 - SET VALUES TO BE USED (SAME IN EACH ZONE).
1 - REGION DEPENDENT VALUES TO BE USED.

FISSION SOURCE DISTRIBUTION NORMALIZATION OPTION.
0 - LEAVE UNNORMALIZED.
1 - NORMALIZE BACH SET TO SUM TO UNITY.

OPTION TO PORCE DATA HANDLING MODE.

1 - 1-ROW STORED MODE.

2 - SPACE STORED MODE.

3 - PLANE STORED MODE.

ORDER IN THE CROSS SECTION FILE OF THE DIRECTION
DEPENDENT TRANSPORT CROSS SECTION TO BE USED FOR THE
FIRST COORDINATE DIRECTION (USUALLY 0).

DITTO, SECOND COORDINATE DIRECTION.

DITTO, THIRD COORDINATE DIRECTION.

(CONT)
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cD IX(24) - FORC

co IX{25) - DEBO
0-
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E DATA TRANSFER IN INITIALIZATION (FOR TESTING ONLY).-

G OUTPUT OPTION. -
NO DEBOG EDIT. -
EDIT NUCLIDE IMPORTANCE (SEF IX(8)) BY REACTION -
TYPE (SIGA, WUSIGF, SIGTR, DB**2, SIGR, AND SIGS) -
AND FOR EACH ZONE CLASS. RALSO EDIT CONTENTS OF I/O -
ISIGHMA. -
PLUS EDIT CONTENTS OF I/O ISIGS AND OTHER SIGHAS. -
PLUS EDIT CONTENTS OF I,/0O 23 AND/OR Uu0. -

(CONT)
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SPECIFICATIONS FOR REFINS RECORD IN INTERFACE FILE CONTRL

Crroemevecvavawe= - ——— - - S " > o " > = - - —— - -

FUEL WMANAGEMENT INFORWMATION
REFINS, (XX(I) ,I=1,100), (IX(I) ,I=1,100)

101%M0LT + 100

REFINS REQUIRED INFO IDENTIFIER = 'REFINS' (A6)

XX (1) *%% RESERVED *%#*

XX (2) FRACTION OF THE WHOLE REACTOR TREATED
(DEFAULT VALUE = 1.0)

XX (3) ELECTRICAL POWER LEVEL OF THE REACTOR (WATTS)
(DEFAULT VALUE = 0.0)

XX (%) THERMAL CONVERSION FACTOR FOR THE REACTOR
(ELECTRICAL POWER/THERMAL POWER)

XX (5) RATE OF FUFL CONSUMPTION PER UNIT THERMAL

ENERGY GENERATED (KG FISSILE/WATT-DAY)
(DEFAULT VALODE=1,3E-9 RKGM/WATT-DAY ASSUMING
3.1E-11 WATTS/FISSION)

XX (7) REFERENCE FUEL COST DISCOUNT RATE
(DEFAULT VALUE = 0.10)
XX (8) SECONDARY FUEL COST DISCOUNT RATE FOR

AUXILIARY CALCULATIONS
(DEFAULT VALUE = 0.15)

XX (20) PROGRAMHABLE SIGNIFICANCE VALUE.
1. THIS VALUE IS THE FRACTIONAL VOLUME
MISMATCH T5 ALLOW BEFORE REPORTING ERRORS
FOR FUEL MOVEMENT. FUEL MOVEMENT IS ALLOWED
FROM ZONE 1 TO ZONE 2 IF, FOR VOLUNES
V1 AND V2, ABS((V1-VY2)/V1) .LE. MAXIMUM
MISMATCH.
2. FOR ANY RECYCLE PROCESSING (TRANSFER TO
SUPPLY FROM DISCHARGE, FABRICATION AND
PROCESSIN3, OR TRANSITIONS), IF THE RELATIVE
MASS BEFORE AND AFPTER PROCESSING IS LESS
THAN THE SIGNIFICANCE VALUE, THE MASS IS
FORCED TO 0,
(DEFAULT VALUE= 1.0E-00)

IX(1) PRIMARY TASK ASSIGNMENT OPTIONS

-1 INITIALIZATION OPTION TO START THE MASS
BALANCE HISTORY. NO REFUELING/FUEL
MOVENENT IS PERFORMED; THE MASS BALANCE
HISTORY FILE IS CREATED FOR THE INITIAL
REACTOR INVENTORY. IP INITIALIZATION IS
NOT THE FIRST OPTION USED, THE MASS
BALANCE HISTORY FILE IS CREATED BUT MASS
BALANCES MAY NOT BE COMPLETE.

0 PERFORM NORMAL TASKS (NORMAL FUEL

MOVEMENT "™ITH MASS BALANCE ACCOUONTING
OR FUEL RELOCATION) (DEFAULT)

(CONT)
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0 NO SPECIAL EDITS (DEFAULT)
1 FIRST LEVEL EDITS
2 ELABORATE DEBUG EDIT
IX(y) ZNATDN UPDATE OPTION
0 REWRITE NEW DATA ON EXISTING FILE (DEPAULT)
1 GENERATE A NEW FILE FOR EACH CYCLE
IX(5) ZONE ATOM DENSITY (ZNATDN) BACKUP FILE OPTION
0 WRITE BACKUP FILE FNATDN (DEFAULT)
1 DO NOT WRITE BACKUP FILE FNATDN
-1 RECOVER ZONE ATOM DENSITY DATA FROM BACKUP
FILE FNATDN RATHER THAN FROM FILE ZNATDN
IX(6) CONTINUOUS FUELING FILE OPTIOY
0 READ Z2ONE CONCENTRATIONS FROM FILE ZNATDN
AND OUPDATE ZONE CONCENTRATIONS IN FILE
ZNATDN (DEFAULT)
1 READ ZOWE CONCENTRATIONS FROM FILE QNATDN
AND UPDATE ZONE CONCENTRATIONS IN FILE
ZNATDN
IX(7) MASS BALANCE FILE (MASBAL) DELETE OPTION
0 RETAIN CURRENT VERSION OF MASBAL FILE ONLY;

1
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REEVALUATE MASS BALANCE WITH OTHER
TASKS AS IN A NEUTRONICS CONCENTRATION

ADJUSTNENT, THIS OPTION IS NOT AVAILABLE.

HYSTORY END; OUTPUT MASS BALANCE
IX(3) DEBUG EDIT OPTION FOR PROGRAM MAINTENANCE

DELETE ALL OLDER VERSIONS (DEFAULT)

RETAIN CURRENT VERSION OF MASBAL FILE AND

PREVIDOS VERSION ONLY;
VERSIONS

DELETE ALL OLDER

NOTE: THIS OPTION IS NOT USED IF FUEL RELOCATION IS
THE ONLY TASK PERFORMED SINCE NO MASS BALANCE
ACCOUNTING IS PERFORMED.

IX('Y FUEL COST ZALCULATION OPTION
NO FUEL COST CALCULATIONS

0
1

OBTAIN LEVELIZED COST FOR ENTIRE HISTORY

WITH CDST BREAKDOWN INTO COMPONENTS AT

END OF HISTORY OVLY.

(FABRICATION, PROCESSING, SHIPPING,ETC,)
OBTAIN LEVELIZED COST FOR HISTORY WITH

BREAKDOWN, COST BETWEEN SUCCESSIVE FUELINGS
AND ROUNNING LEVELIZED COST. (EACH CYCLE IS
TREATED AS A COMPLETE HISTORY FOR REPORTING

PURPOSES)

IX(12) PLANT LIFE OPTION

<0 LIFE IN YEARS ESTIMATED PRECISELY (USE THE
HISTORY TO THE TIME ESTIMATED,

OF ITS POINT IN THE CYCLE.)

{CONT)
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cp 0 USE AVAILIABLT HISTORY -
ch >0 LIFE IN YFARS ROUNDED TO THE NEAREST FUELIN -
co TIME (FRUNCATE OR EXTRAPOLATE THE DATA AS -
cD NEEDED) -
cD IX(13) LOAD FACTOR VARIATION -
cD 0 FIXED LOAD FACTOR -
co 1 EYPONENTIAL LOAD FACTOR DECREASE -
cp IX(16) ORDER NUMBER OF FUEL MANAGEMENT SPECIFICATION -
cD SET IN REFUEL (RECORDS 7D AND 8D) APPLIED ON -
cD REQUEST -
cD IX(17) ORDER NUMBER OF FUEL NANAGEMENT SPECIFICATION -
cD SET IN REFUEL (RECORDS 7D AND 8D) APPLIED ON -
co REQUEST -
cp 1X(18) ORDER NUMBER OF FUEL MANAGEMENT SPECIFICATION -
co SET IN REFUEL (RECORDS 7D AND 8D) APPLIED ON -
cD REQUEST -
ch IX(19) ORDER NOMBER OF FUEL MANAGEMENT SPECIFICATION -
co SET IN REFJEL (RECORDS 7D AND 8D) APPLIED ON -
cD REQUEST -
c -
cN NOTE: THE FUEL MANAGEMENT SPECIFICATIONS GIVEN IN -
cw IX(16)-IX (19) ARE APPLIED ON REQUEST (I.E. IF -
cN .GT. 0) IN THE ORDER PRESENTED. -
c -

Commme— - —— - ——— . o - e s - ——— - i e - s > s -

(CONT)
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SPECIFICATIONS FOR PBLINS RECORD IN INTERFACE FYILE CONTRL

. e - — - " - - = " - - -

PEBBLE THERMAL HYDRAULICS MODULE INSTRUCTIONS, FILE *'CONTRL? -

(THER MAL

PEBBLE BED IN RZ OR Z GEOMETRY) -

DATE OF THESE USE INSTRUCTIONS, OCTOBER, 1980 --D VONDY, ORNL -

PBLINS,

{XX(I),I=1,100), (IX(I),I=1,100) -

101*MULT + 100 -

PBLINS

PEBBLE THERMAL HYDRAULICS DATA IDENTIFIER (6HPBLINS) -

A * IS PLACED IN COLUMN 3 TO INDICATE THAT THAT DATA MUST -
NORMALLY BE SUPPLIED =-- HEED NOTES AND CHECK OLD DECKS -
FLAG TO INDICATE THAT DATA IS USUALLY REQUIRED FOR FLOW THRU -

HOLES

XX

XX (2)
XX (3)
XX (4)
XX (5)
XX (6)
XX (N
XX (8)
XX (9)
XX (10)
XX (11)
XX (12)
XX (13)
XX (14)
XX (15)
THE

XX {16)
XX (17)

IN A SOLID MATRIX -

VOID FRACTION IF TO BE CONSTANT -
(DEFAULT VALUE 0.39 LACKING OTHER DATA - THE ZONE -
FRACTIONS MAY BE USED AS SOLID FRACTIONS IF .02 <X< .98) -

SPECYAL CONSIDERATIONS WITH FLOW THROUGH HOLES -

INLET TEMPERATURE OF COOLANT, DEG C (DEFAULT 350.35) -
INLET PRESSURE OF COOLANT, ATM (DEFAULT 40) -
COOLANT MASS FLOW RATE FOR REACTOR, KG/SEC, -
NORMALLY CALCULATED GIVEN INLET AND OUTLET TEMPS -
PEBBLE DIAMETER OR COOLANT HOLE DIAMETER, CM -
THIS IS THE COOLANT FLOW CHARACTERISTIC DIAMETER -
REFERENCE HIGH ENER3Y NEUTRON FLUX FLUENCE, N/CHM%%2 -
APPLIED ONLY IF IX(3) < 0 -
RECOVERABLE ENERGY FRACTION (DEFAULT 1.0) -
REAZTOR POWER LEVEL DESIRED, W-TH, USUALLY NOT SET -
EPFECTIVE DIAMETER OF UNIT CELL ABOUT FUEL (INSIDE -
A SHELL OF MATERIAL OUTSIDE, LOCATION OF COOLANT FLOW),CM-
SET EQUAL TO XX(5) IF 0 -
RADIUS OF THE ZONE PEBBLE MEAT OR HEAVY METAL CORE -
(DEFAULT HALF OF PEBBLE DIAMTTER ~ NO SHELL) -
RADIUS OF THE SUBZONE PEBBLE MEAT OR HEAVY METAL CORE
(DEFAULT HALF OF PEBBLE DIAMETER ~ NO SHELL) -
DUTLET TEMPERATURE OF COOLANT, DEG C (DEFAULT 850.35 IF -

XX (4) =0) -
(NOT USED IF XX (4) IS NON-ZERO) -
FLUENCE MULTIPLIER ON DATA AVAILABLE (DEFAULT 1.0) -
RELATIVE PEBBLE GRAPHITE THERMAL CONDUCTIVITY, A -

MULTIPLIER ON BUILT IN DATA (DEFAULT 1.0) -
ITERATION CONVERGENCZE CRITERIA, MAXIMUM RELATIVE ITERATE =
CHANGE FOR TERMINATION (DEFAULT 0.00005) -
OPTION ON BLOCKED FLOW ARREA FOLLOWS, USE WITH CAUTION -
INSIDE RADIUS (MUST BE ZERO TO BE REALISTIC) -
OUTSIDE RADIUS OF BLOCKAGE, CH -

(couT)
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Xx(18) DISTANCE BLOCKAGE STARTS FROM COOLANT INLET, CM -
XX (19 HEIGHT OF BLOCKAGE, CHM -
XX (29) SOLID BLOCKAGE FRACTION (DEFAULT 0.85 -- USE LARGE VALUES-
WITH DISCRETION) -

THE OPTION ON DEFINING CORE BOUNDARIES FOLLOWS -
WITHOUT DATA, THE NON-ZERO POWER DENSITY EXTREEMS DEFINE CORE-

XX {21y INSIDE RADIUS (IF NON-ZERO WILL REQUIRE ADDING THE -
ANNULAR INTERNAL SOLID BOUNDARY PLANMED) -

XX (22) OOTSIDE RADIUS OF CORE, CHM -
XX (23) DISTANCE FROM START OF GEOMETRY, TYPICALLY FROM TOP, C2
XX (24) HEIGHT OF CORE, CH -

ADDITIONAL OPTIONS AND OVERRIDE DATA VALUES FOLLOW -
XX (25) LIMITING PROCESSOR I'IME, SECONDS (DEFAULT 120) -

INITIAL ACCELERATION COEFFICIENTS ARE MADE PROBLEM DEPENDENT -
AND MAY BE ALTERED DURING THE PROBLEM SOLUTION IF DEEMED TO BE -
DESIRABLE BY THE AUTOMATED MONITORING PROCEDORES -

IT IS QUITE POSSIBLE THAT THE ROUSH ITERATIVE BEHAVIOR EARLY IN -
THE HISTORY WILL CAUSE INITIAL COEFFICIENTS TO BE DECREASED -
WHICH WOOLD REQUIRE INPUT OF SOMEWHAT LARGER VALUES THAN THOSE -
EXPECTED TO BE OPTIMUM ASYHMPIOTICALLY -

XX(26) STREA® FUNCTION OVERRELAXATION COEFFICIENT -

XX (27) BOLK TEMPERATURE, DiTTO, SEE FOLLOWING NOTE -
THIS COEFFICIENT MAY BE OF UTMOST IMPORTANCE, AND AN EFFECTIVE-
VALUE SHOULD BE SUPPLIED IF KNOWN (TEST PROVEN FOR AT LEAST A -
SIMILIAR PROBLEM). TYPIZALLY THE VALUE IS KUCH LESS THAN 1. -

XX (28) SURFACE TEMPERATURE, DITIO -
IT IS DIFFICULT TO SEE HDOW A VALO® OTHER THAN UNITY WOULD BE
BFFECTIVE HERE

XX (29) PRESSURE, DITTO

XX {30) SPECIFIC HEAT VALUE (5193.)

]

'

DATA FOR A SECOND AND THIRD CALCULATION FOLLOW (3 DATUOM EACH)
XX(31)  NEW INLET COOLANT TEMPERATURE, DEG C (DEFAULT XX (2))
XX{(32) NEW OUTLET COOLANT TEMPFRATURE, DEG C (DEFAULT XX (12))
XX(33) RELATIVE POWER LEVEL FOR SUBSEQUENT CALCULATION
XX(34)  NEW INLET COOLANT TEMPERATURE, DEG C (DEFAULT XX (31))
XX(35) NEW OUTLET COOLANT TEMPERATURE, DEG C (DEFAULT XX (32))
XX(36) RELATIVE POWER LEVEL FOR THIRD CASE (DEFAULT (XX (33)) -

(RELATIVE TO THAT FOR THE SECOND CASE)-
XX (37) MOLECULAR WEIGHT (4.0026) -
XX(38) AZERO (0.0216) -
XX(39) AGAS (0.49849) -
XX(s0) B (0.) -
XX(81) C (80.) -
XX(42) RGAS (0.08206) -

(SonT)
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cD XX (43) BZERO (0.014)

cD XX (48)  PCONR (17.)

cp XX (45)  PCONB (20.5)

cD XX(46) PCONC (-15.37)

co XX (47)  BETAK (0.95)

co XX (48)  GAMMAK (2./3. SPHERE, PI/4. CYLINDER)
cD XX(49) FC (3.6T4E-07)

cb XX(50) FD (0.7)

cp XX(51) FE (0.71)

cp XX(52) FF (2.682E-03)

) XX(53) FG (0.0011379)

cD XX(54) FH (1.4389E-4)

cD XX(55) AFRIC (4.1666) HYDRAULIC EQUATION, FIRST COEFFICIENT

cox NOT USED IF IX(13) > 0
coh XX(56) BFRIC (.1754)
CDX (1.0 IF IX(13) > 0)

co XX(57) P1 (2.2679E-07)

cd XX (58) P2 (3.)

cD XX({59) P3 (.1293)

cp XX(60) P4 (.3292)

cD XX (61} PS5 (.277)

cD XX (62) P6 (.2426)

cD XX(63) P7 (.26)

cb XX(64) P8 (.476)

cD XX(65) P9 (.41)

cD XX(66) P10 (1.176B-04)

cD XX(67) P11 (311.)

cD XX(68) FOR ONE-DIMENSIONAL CALCOULATIONS, RADIAL PEAKING FACTOR
cp FOR AUXILIARY CALCULATION (DEFAULT 1.2)

cD XX(69) P13 (.005)

cD XX(70) P14 (2.)

c X (71) - XX (83) REFERENCE THERMAL CONDUCTIVITY DATA

c USED IF XX(71) .NE. 0

CN AT NO PXPOSURE, CORRESPONDIN3 TO TEMPERATURES (K) --

CN 300. 350. 400. 500. 600. 700. 800. 900. 1000. 1100. 1200. 1300. 1600.
CcN REFERENCE POINT C(2) AT T = 350. IS 1.05 WATTS/CH-DEG DELTA T
cN TO CONVERT GM-CAL TO WATT-SEC, MULTIPLY BY %.186

cD XX(84) P15 (0.1905)

cD XX(85) P16 (2./3.)

cD XX(86) EOVR (0.1%*DP)

cD XX(87) EOVA (0.5%DP)

cD XX (88) -XX (100) RESERVED

Cc

cD IX(1) OPTION ON COOLANT FLOW
CD -1 NO GRAVITY TERM

cD 0~ DOWNWARD FLOW

CcD 1~ UPWARD FLOW

c

{CONT)
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IT MAY BE USEFUL TO CONSIDER THAT AS THE PROBLEMS ARE DESCRIBED
FOR THE NEUTRONICS, FLOW IS FRON THE TOP TO THE BOTTOM

(LEFT TO RIGHT IF ONE DIMENSIONAL)

AND THE COOLANT FLOW MUST BE IN THIS DIRECTION, REASONABLE IT
SEENS FOR DOWN FLOW OF COOLANT AND PEBBLES, BUT IF THE COOLANT IS
TO FLOW UP AND THE PEBBLES DJOWN, THEN THE PROBLEM MUST BE SET UP
QUITE DIFFERENTLY (ZONE NUMBERS RUN UP INSTEAD OF DOWN)

IX(2)

IX(3)

IX(8)

OPTION

ON PRESSURE DROP AND FILM COEFFICIENT

0- GERMAN
1- US CORRELATIONS (OLD)

OPTION

OW FLUENCE, <0~ DONT READ DATA (SEE XX ({(6))
0,1~ CFHIST FILE, CONTIUOUS FUELING

NOTE THAT THIS FLAG MUST BE SET FOR FIXED FUEL EXPOSURE

2- EXPOHT FILE, FIXED FUEL EXPOSURE

FLOENCE SELECTION, 3,1~ USE FIRST RANGE IF AVAILABLE

2~ USE SECOND RANGE IF AVAILABLE
3- USE TOTAL IF IT IS AVAILABLE

IF DESIRED DATA IS NOT AVAILABLE, NO DATA IS USED

IX(5)

IX(6)

IX(M
IX(8)

IX(9)

1% (10)

Ix(m

IX(12)

HEMORY

AVAILABLE FOR DATA IN 1000 WORDS

(DEFAULT 20000 ADDED TO RECORD *'DRVINS' CONTENT
WHICH IS THE NOMBER SUPPLIED TO THE CONTROL MODULE)
UNDER VIRTUAL MEHMORY, ASSUME FULL CORE CONTAINED
AND ALLOCATE SPACE ACCORDINGLY

THERMAL CONDUCTIVITY TREATMENT (FOR GROSS HEAT TRANSFER

ACROSS

CORE) , OPTIONS

<0- WO SOLID PHASE HEAT TRANSFER

0~ USE
1- USE

ZONE EXPOSORE DATA AND SURFACE TENPERATURE
SUBZONE EXPOSURE DATA AND SURFACE TEMPERATURE

2- DITTO, BUT VOLUME FRACTION WEIGHT INSTEAD OF AVERAGE

3- USB

BUILT IN AXIAL FUNCTION

DEBUG EDIT LEVEL (0,1,2,3)
EDIT LEVEL OF RESUOLTS (-1,0,1,2)

EDIT LEVEL IS INDEXED OP IF RESULTS SEEM UNUSUAL
HEAT REMOVAL OPTIONS

Q-
1-

NORMAL
EXCLUDE SOLID CONDUCTION

FUEL ELEMENT GEOMETRY (GRAPHITE, NOW USED ONLY FOR THE
TEMPERATURE CALCIJLATION IN THE ELEMENT AND AT THE
SORFACE, NOT FOR FLOW)

0-

SPHERICAL

1- CYLINDRICAL (INFINITE LENGTH)
ITERATION COUNT TERMINATION (DEFAULT ESTIMATED BY CODE)
=-NO ITERATION IF <0

OPTION
0-
1-
2-

3~

TO ELIMINATE RADIAYL (CROSS) FLOW

NORMAL (INCLODE)

EXCLUDE

EXCLUDF, AND FIX THE AXIAL FLOW RATE PROPORTIONAL
TO THE AXIAL HEAT LOAD (IDEAL ORIFICING)

SAME AS 2 BUT ORIFICE AT INLET INSTEAD OF OUTLET

NOTE THAT THE ABOVE NON-ZERO OPTIONS APPLY TO FIXED TRAVERSE
COOLANT FLOW REQUIRING ADJUSIMENT IN THE DEFAULT COEFFICIENTS

IX(13)
IX(14)

OPTION

FOR FLOW THRDUGH HOLES IN SOLID IF > 0

ITERATION PROCEDURE OPTION,

=1~ DO NOT INCREASE OVERRELAXATION COEFFICIENTS

0- ADJUST OVERRELAXATION COEFFIEIENTS DURING ITERATION
1~ DO NOT INCREASE NOR DECREASE COEFFICIENTS

(coum)

LI

4

LI T S T N}



IX(23) OPTION TO RECOVER THE PEBBLE THERMAL CONDUCTIVITY DATA

C-49

IX(15) EQUATICN SWEEP ORDER, -
0- SIGMA-1 (ODD POINTS, THEN EVEN POINTS) -

1- NORMAL ORDERED (ONE POINT AFTER THE OTHER, Z THEN R) -

IX(16) ASYMPTOTIC EXTRAPOLATION PROCEDURE OPTION, -
0- NORMAL (ALLOW) -

"1- DO NOT ALLOW _ -

>1- MINIMUM CYCLE DELAY -

IX(17) OPTION ON ASYMPTOTIZ EXTRAPOLATION, DATA LEVEL -
0~ STREAM FUNCTION, FEMPERATURES, PRESSURE -

1- STREAM FUNCTION, PRESSURE -

2- PRESSURE -

IX(18) OPTION ON THE CALCOLATION OF THE LOCAL VOID FRACTION -
(OVERRIDDEN BY XX (1), APPLICABLE ONLY WHEN THERE ARE SUBZONES) =
0- SUMS ZONE AND SUBZONE VOLUME FRACTIONS -

1~ USES ONLY ZONE VOLUME FRACTION -

2- SUMS ONLY SUBZONE VOLUME FRACTIONS -

IX{19) INITIALIZATION OPTIONS -
-1 ONLY FOR SUBSEQUENT CASE THE SOLUTION IS KEPT -

0- AUTOMATED PROCEDURE {AXIAL FLUID HEATLNG) -

1- SOMETHING DIFFERENT FOR HE WHO HAS TRIED EVERYTHING -

IX(20) WRITE ZONE TEMPERATURE FILE 'ZNTEMP' OPTIONS -
-1- NO -

0,1- WRITE OVER EXISTING ONE IF ONE EXISTS -

OTHERWISE WRITE NEW ONE -

2- WRITE OVER NEXT TO LATEST VERSION IF IT EXISTS,-

OTHERWISE WRITE NEW ONE -

3- GENERATE NEW FILE -

IX{21) SAVE DATA ON AN INTERFACE FILE FOR RECOVERY -
-1 SAVE DATA IF CONVERGENCE CRITERIA IS NOT SATISFIED -

0 DO NOT SAVE DATA -

1 SAVE THE THERMAL HYDRAULICS DATA FOR RECOVERY -

2 ALSO SAVE THE PEBBLE THERMAL CONDUCTIVITY DATA -

DATR IS SAVED FOR ONLY THE FIRST PROBLEM SOLVED IN A CODE ACCESS-

IX(22) RECOVER DATA FROM AN INTERFACE FILE TO CONTINUE ITERATION-

OR TO INITIALIZE WITH (PROBLEM MUST BE SINILIAR) -
1- RECOVER ALL DATA (NO REPLACEMENT)
2- DO NOT OSE VOID FRACTION, POWER DENSITY, NOR
EXPOSURE DATA FROM FILE (USE NEW DATA)

[ I I I |

0- DO NOT
1- RECOVER ANWD USE THE IRRADIATION TEMPERATURE AND
NEUTRON FLUX EXPOSURE FUNCTION DATA
(THIS OPTION REQUIRED TO OBTAIN ONLY EFFECTS OF
SHORT TIME TEMPERATURE CHANGES)
2- RECOVER AND OSE DIRECTLY THE THERMAL CONDUCTXIVITY
PEBBLE THERMAL DATA MAY BE SAVED OR RECOVERED, BUT NOT BOTH. -
DEFAULT PROCEDURES GIVE PREFERENCE TO DATA RECOVERY OVER SAVING-
(USED FIRST PROBLEM ONLY) -

IX(24) -IX (100) RESERVED -

Cremrrcvrrcccccwe e wcana B R - - o -

(CONT)
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SPECIFICATIONS FOR BLANK RECORD IN INTERFACE FILE CONTRL

Cov oo mm e m e o e ———————— i ke e 8 et v 0 o 8 e

CR CLOSURE -
gL BLANK1, (XX(I)},I=1,100), (IX(I),T=1,100) -
gw 101*MULT + 100 >:
ED BLANK1 END OF ¥ILE IDENTIFIER (6H ) OR (6HBLANK ) -

Comevememwenssreecenea—a e mmcc e - - -—— ——

ChErkhhkkkk ki k ko khrkkkhkrkkkkkhk khkkkkdkkgkhhdhhkkhkhhrhkhrhhrfrrrri k-

C -
CEOF CONTRL -
c -

ChkehkkrhkhkkkhkkhkkkkhfkkhkkRkkkkhkkkkkhkkkkkkkhkkkrkrhkhkkkkkkkrkkkhkkkkhkfhkhkkka
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Figure C.2. Correspondence of Data: DVENTR-DTNINS

DVENTR DVENTR DVENTR
Input DTNINS Input DTNINS Input DTNINS
Section 001 | Record |[Section 001 | Record | Section 001 | Record
RXX1 XX(1) ICX1 IX(4) IXE1 I1X(32)
RXX2 XX(2) ICX2 IX(5) IXE2 IX(33)
RXX3 XX(3) 1CX3 I1X(10) IXE3 IX(35)
RXX4 XX(4) Icx4 1X(6) IXE4 1X(38)
RXX5 XX(5) ICX5 1X(9) IXES IX(39)
RXX6 XX(6) ICX6 1X(8) IXE6 1X(40)
RXX7 XX(14) 1CX7 IX(2) IXE7 IX(41)
RXX8 XX(9) 1CX8 1X(26) IXES 1X(42)
RXX9 XX(10) 1CX9 1X(23) IXE9 1X(37)
RXX10 XX(8) ICX10 1X(22) IXE10 I1X(31)
RXX11 XX(11) ICX11 IX(21) IXE11 1X(29)
RXX12 XX(12) ICX12 IX(20) IXE12 IX(30)
RXX13 XX(13) I1CX13 IX(27) IXE13 IX(61)
RXX14 XX(15) ICX14 IX(25) IXE14 IX(62)
RXX15 XX(16) ICX15 iX(24) IXE15 IX(51)
RXX16 XX(7) ICX16 1X(12) IXE16 1X(58)
RXX17 ICX17 IX(17) IXE17 IX(53)
RXX18 ICX18 IX(18) IXE18 IX(54)
1CX19 1X(19) IXE19 1X(52)
I1CX20 IX(16) IXE20 No
ICX21 IX(13) IXE21 No
1CX22 1X(14) IXE22 IX(45)
ICX23 IX(15) IXE23 IX(59)
ICX24 IX(70) IXE24 IX(60)
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Figure C.2. (con't)

DVENTR DVENTR DVENTR
Input DTNINS Input DTNINS Input DTNINS
Section 002 | Record | Section 002 | Record | Section 002} Record
RXXN1 XX(19) IXCN1 IX(11) IXEN1 1X(46)
RXXN2 XX(20) IXCN2 IX(7) IXEN2 1X(47)
RXXN3 XX(21) IXCN3 IX(73) IXEN3 IX(48)
RXXN4 XX(22) IXCN4 1X(74) IXEN4 IX(55)
RXXN5 XX(23) IXCN5 IX(75) IXENS IX(28)
RXXN6 XX(24) IXCN6 1X(76) IXEN6 IX(34)
RXXN7 XX(25) IXCN7 IX(77) IXEN7 IX(36)
RXXNS XX(26) IXCN8 1X(78) IXENS IX(43)
RXXN9 XX(27) IXCN9 I1X(79) IXEN9 I1X(44)
RXXN10 XX(28) IXCN10 1X(80) IXEN10 1X(49)
RXXN11 XX(29) IXCN11 1X(81) IXEN11 1X(50)
RXXN12 XX(30) IXCN12 1X(82) IXEN12 IX(56)
IXCN13 IX(83) IXEN13 IX(57)
IXCN14 IX(84) IXEN14 IX(63)
IXCN15 IX(85) IXEN15 IX(64)
IXCN16 IX(86) IXEN16 IX(65)
IXCN17 1X(87) IXEN17 IX(66)
IXCN18 1X(88) IXEN18 I1X(67)
IXCN19 IX(89) IXEN19 IX(68)
IXCN20 IX(90) IXEN20 IX(69)

IXCN21 IXEN21

IXCN22 IXEN22

IXCN23 IXEN23

IXCN24 IXEN24
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Figure C.3. Standard Files

SPECIFICATIONS FOR INTERFACE FILE ISOTXS

CHEuARkFRRRkRk kbR kR AR AR E KRR KRR KA REE KRR AR R AR R KRR KRR R R KKK SRR k-

C
C
CF
Cc
CE
C
CcN
Cc¥N
C

REVISED 07/23/75
ISOTXS-IIIA
MICROSCOPIC GROUP NEUIPON CROSS SECTIONS

THIS FILE PROVIDES A BASIC BROAD GROUP
LIBRARY, ORDERED BY ISOTOPE

[od 22232222222 L2 222222 S 2222 2221 22222222222 T2t 222 2222222222223 12222 20

Comw

- - - 0 > - - - - - - = - - -

FILE STRUCTURE

RECORD TYPE PRESENT IF

ki 323ttt Pttt 2 2 Pt 2 2 it R 1 4+ 3 EEETESSSs=s==Sz=sss
FILE IDENTIFICATION ALWAYS

FILE CONTROL ALWAYS

FILE DATA ALWAYS
FILE-WIDE CHI DATA ICHIST.GT. 1

xkkxkkkkkkxxx (REPEAT FOR ALL ISOTOPES)

* ISOTOPE CONTROL AKD GROUP

* INDEPENDENT DATA ALWAYS

* PRINCIPAL CROSS SECTIONS ALWAYS

* ISOTOPE CHI DATA ICHI.GT.1

*

*  akskkkkkex (REPEAT TO NSCMAX SCATTERING. BLOCKS)

% * k&xkxxe%x (REPEAT FROM 1 I'0 NSBLOK)

* * o SCATTERING SUB-BLOCK LORD (N) .GT.0
K kkkkgkkkkkk

- - - - - - - - - - - - - - - - - -

FILE IDENTIFICATION
HNAME, (HOSE(I),I=1,2) ,IVERS

1+#3%MULT=NUMBER OF WORDS

HNAME HOLLERITH FILE NAME - ISOTXS - (A6)
HUSE(I) HOLLERITH USER IDENTIFICATION (A6)
IVERS FILE VERSION NOMBER

MULT DOUBLE PRECISION PARAMETER

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

(CONT)
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Gl e o om0 e = 2 e 2 e 0 1 1 ot 2 e 0 e S i 2 e

CR FILE CONTROL (1D RECORD) -
c -
CL NGROUP,NISO,NAXUP,MAXDY, HAXORD, ICHI ST, NSCMAX, NSBLOK -
C -
cw 8=NOMBER OF WORDS -
c -
cD NGROUP NUMBER OF ENERGY GROUPS IN FILE -
cp NISO NUMBER OF ISOTJPES IN FILE -
cp MAXUP MAXIMUM NUMBER OF UPSCATTER GROUPS -
cD MAXDN MAXIMUM NOUMBER OF DOWNSCATTER GROUPS -
co HAXORD MAXINUM SCATTERING ORDER (MAXINUM VALUE OF -
cD LEGENDRE EXPANSION INDEX USED IN FILE). -
co ICHIST FILE-WIDE FISSION SPECTRUM FLAG -
cD ICHIST.EQ.0, NO FILE~WIDE SPECTRUH -
co ICHIST.EQ0.1, FILE-WIDE CHI VECTOR -
cp ICHIST.GT.1, FILE-WIDE CHT MATRIX -
cp NSCHMAX MAXIMUM NUMSER OF BLOCKS OF SCATTERING DATA -
cp NSBLOK SUBBLOCKING CONTROL FOR SCATTER MATRICES. THE -
o)) SCATTERING DATA ARE SUBBLOCKED INTO NSBLOK -
cD RECORDS (SUBBLOCKS) PER SCATTERING BLOCK. -
c -
c—--‘----—----- ------------------------------------- - - - -
c-----——-—----o ————————————————————————————— - ——— " — b o o T e -
CR FILE DATA (2D RECORD) -
c -
cL (HSETYD(I) ,I=1,12), (HISONM (I} ,I=1,NISO), -

CL  1(CHX(J),J=1,NGROUP), (VEL(J),JI=1,N3R00P), -
CL  2(EMAX(J) ,J=1,NGROUP) ,EMIN, (L3CA (I) ,I=1,NISO) -
C -
cw {NISO+12) *MULT+1+NISO -
cw +NGROUP* (2+¢ICHIST#* (2/ (ICHIST+1) ) ) =NUMBER OF WORDS -
c -

() HSETID (I) HOLLERITH IDENTIFICATION OF FILE (A6) -
cD HISONM (I) HOLLERITH ISOTOPE LABEL FOR ISOTOPE I (A6) -
cD CHI (J) FILE-WIDE FISSION SPECTRUM (PRESENT IF ICHIST.EQ.1} ~
cD VEL (J) MEAN NEUTRON VELOCITY IN GROUP J (CM/SEC) -
cp EMAX {J) HAXIMOM ENERGY BOUND OF GROUP J (EV} -
ch EMIN MINIMUM ENERGY BOUND OF SET (EV) -
cD LOCA (I) NUMBER OF RECORDS TO BE SKIPPED TO READ DATA FOR -
cp ISOTOPE I. LOCA(1)=0 -
C -
(o m r m e e e e e o o e ot o o o v e e e e e s e e e o B e e P —
c---- ------ - s A s e e D o s S A 4 e T e o e W W -———— -

CR PILE-RIDE CHI DATA (3D RECORD) -
C -
cc PRESENT OF ICHIST.GT.1 -
c -
cL ( (CHI (K,J) ,K=1,ICHIST),J=1,H3R0UP), (ISSPEC(I),I=1,NGROUP) -
c -
cw NGROUP*(ICHIST+1) =NJMBER OF HORDS -
c -

{cONT)



CHI (K,J)

ISSPEC (I)
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FRACTION OF NEJTRONS EMITTED INTO GROUP J AS A
RESOLT OF FISSION IN ANY GROUP,USING SPECTRUM K
ISSPEC(I)=K IMPLIES THATSPECTRUM K IS USED
TO CALCULATE EMYSSION SPECTRUM FROM PISSION
IN GROUP I

C--_-'-----_-------------------_---_----——- - - -

c-——---—---—----——-————-—-----—----—-—-—-——_ - - - - - - -

ISOTOPE CONTROL AND GRJOUP INDEPENDENT DATA (4D RECORD)

HABSID,HIDENT,HMAT,ANASS,EFISS, ECAPT, TEMP, SIGPOT, ADENS ,KBR, ICHI,
1IFIS,IALF, INP,IN2N,IND,INT,LTOT,LTRN,ISTRED,
2 (IDSCT (¥} ,N=1,NSCMAX), (LORD (N), N=1,NSCMAX) ,
3 ((JBAND(J,N) ,J=1,NGROUP) ,N=1,NSCMAX),
4 ({133 (J,N),3=1, NGROUP) ,N=1,NSCHAX)

3*MOLT+17+NSCHAX* (2#NGROUP+2) =NUMBER OF WORDS

HABSID
HIDENT
HMAT
AMASS
EFISS
ECAPT
TEMP
SIGPOT
ADENS

KBR

ICHI

IFIS

IALF

HOLLERITH ABSOLUTE ISOTOPE LABEL - SAME FOR ALL
VERSIONS OF THE SAME ISOTOPE IN FILE (A6)
IDENTIFIER OF LIBRARY FROM WHICH BASIC DATA
CAME (E.G. ENDF/B) (A6)
ISOTOPE IDENTIFICATION (E.G. ENDF/B NAT NO.)} (A6)
GRAM ATOMIC WEIGHT
TOTAL THERMAL ENERGY YIELD/FISSION (W.SEC/FISS)
TOTAL THERMAL ENERGY YIELD/FISSION (W.SEC/CAPT)
ISOTOPE TEMPERATURE (DEGREES KELVIN)
AVERAGE EFFECTIVE POTENTIAL SCATTERING IN
RESONANCE RANGE (BARNS/ATON)
DENSITY OF ISOIOPE IN MIXTURE IN WHICH ISOTOPE
CROSS SECTIONS WERE GENERATED (A/BARN-CH)
I1SOTOPE CLASSIFICATION
0=UNDEFINED
1=FISSILE
2=FERTILE
3=0THER ACTINIDE
4=FISSION PRODUCT
5=STRUCTURE
6=COOLANT
7=CONT ROL
ISOTOPE FISSION SPECTROM FLAG
ICHI.EQ.0, USE PILE-WIDE CHI
ICHI.EQ.1, ISITOPE CHY VECTOR
ICHI.3T.1, ISOTOPE CHI MATRIX
(N,F) CROSS SECTION FLAG
IFIS=0, ¥O FISSION DATA IN PRINCIPAL CROSS
SECTION RECORD
=1, FISSION DATA PRESENT IN PRINCIPAL
CROSS SECTION RECORD
(N,ALPHA) CROSS SECTION FLAG
SAME OPTIONS AS IFIS

(SONT)



Comcamcrc s ccmcra s cr e e e e e e - - ———— ——————— - ——— -

INP
IN2N
IND
INT
LTOT
LTRN

ISTRPD

IDSCT (N)

LORD (N)

JBAND (J,N)

IJI (T, N)
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(N,P) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
{¥,2N) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
(N,D) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
(N,T) CROSS SEZTION FLAG
SAME OPTIONS AS IFIS

NOUMBFR OF MOMENTS OF TOTAL CROSS SECTION PROVIDED
IN PRINCIPAL ZROSS SECTIONS RECORD

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

NUMBER OF COORDINATE DIRECTIONS FOR WHICH
COORDINATE DFPENDENT TRANSPORT CROSS SECTIONS
ARE GIVEN. IF ISTRPD=0, NO COORDINATE DEPENDENT
TRANSPORT CROSS SECTIONS ARE GIVEN.

SCATTRRING MATRIX TYPE IDENTIFICATION FOR
SCATTERING BLOCK N. SIGNIFICANT ONLY IF
LORD (N) .GT.0
IDSCT(N) =000 + NN, TOTAL SCATTERING
=100 + NN, ELASTIC SCATTERING
=200 + NN, INELASTIC SCATTERING
=300 + NN, (¥,2N) SCATTERING,

WHERE NN IS THE LEGENDRE EXPANSION INDEX OF THE
FIRST MATRIX IN BLOCK W

NUMBER OF SCATTERING ORDERS IN BLOCK N. IF
LORD (N) =0, THIS BLOCK IS NOT PRESENT FOR THIS
ISOTOPE. IF NN IS THE VALUE TAKEN FROM
IDSCT (N), THEN THE MATRICES IN THIS BLOCK
HAVE LEGENDRE EXPANSION INDICES OF NN.NN+1,
NN42,...,NN+LORD (N) =1

SCATTERING BANDWIDTH FOR GROUP J, SCATTERING
BLOCK N

POSITION OF IN-GROUP SCATTERING CROSS SECTION IN
SCATTERING DATA FOR GROUP J, SCATTERING BLOCK
N,COUNTED FROY THE FIRST WORD OF GROUP J DATA.

Commmmeccmc e D s T ————— e -

PRINCIPAL CROSS SECTIONS (5D RECORD)

((STRPL (J,L) ,d=1,NGROUP) ,L=1, LTRN),
1((STOTPL (J,L) ,J=1, NGROUP) ,L=1,LTOT) , (SNGAN (J) , J=1,NGROUP) ,
2 (SFIS (J),J=1,NGROUP), (SNUTOT (J) ,J=1,NGROUP),
3 (CHISO (J) ,J=1,NGROUP) , (SNALF (J) ,J=1,NGROUP),
4 (SNP(J),T=1,NGROUP) , (SN2N (J) ,I=1,NGROUP),
5 {SND(J) ,J=1,NGROUP) , (SNT (J) ,I=1,N3RODD)
6 ( (STRPD (J,I),J=1,NGROUP) ,I=1, ISTRPD)

(14LTRN+LTOT+IALF+INP+IN2N+IND+INT+ISTRPD+2*IFIS+
ICHI* (2/(ICHI+1)))*NGROUP=NUMBER OF WORDS

(CONT)
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c -
cD STRPL (J,L) PL WEIGHTED TRANSPORT CROSS SECTION -
cD THE FIPST ELEMENT OF ARRAY STRPL IS THE -
co CURRENT (P1) WEIGHTED TRANSPORT CROSS SECTION -
ch STOTPL(3,L) PL WEIGHTED TOTAL CROSS SECTION -
cD THE FIRST ELEMENT OF ARRAY STOTPL IS THE -
co FLUX (P0O) WEISHTED TOTAL CROSS SECTION -
cn SNGAN (J) (N,GAMMA) -
cD SFIS(J) (¥,F) (PRESENT IF IFIS.GT.O0) -
co SNUTOT () TOTAL NEUTRON YIELD/FISSION (PRESENT IF IFIS.GT.0) -
co CHISO (J) ISOTOPE CHI (PRESENT IF ICHI.EQ.1) -
cp SNALF (N (N,ALPHA) (PRESENT IF IALF.GT.O0) -
cD SNP (J) (N,P) (PRESENT IF INP.GT.0) -
cp SN2V (J) (N,2N) (PRESENT IF IN2N.GT.0) -
o) SND (J) (¥,D) (PRESENT IF IND.GT.0) -
cop SNT (J) (N,T) (PRESENT IF INT.GT.O0) -
co STRPD (3, I) CCORDINATE DIRECTION I TRANSPORT CROSS SECTION -
cD (PRESENT IF ISTRPD.GT.O0) -
C -
C—---o--—————-y ———————————————————————————————————————————————————————————
c ————— Y - - - ah - - - - - - — - A P S " W - W D - -
CR ISOTOPE CHI DATA (6D RFCORD) -
c -
cc PRESENT IF ICHI.GT.1 -
C -
cL { (CHIISO (K,J) ,K=1,ICHI),J=1,NGROUP) , (ISOPEC(I),1=1,NGROUP) -
C -
cw NGROUP* (ICHI+1) =NUMBER OF WORDS -
c -
cD CHIISO(K,J) FRACTION OF NEJTRONS EMITTED INTO GROUP J AS A -
cD RESULT OF FISSION IN ANY GROUP,USING SPECTRUM K -
cD ISOPEC (I) ISOPEC(I)=K IMPLIES THAT SPECTRUM K IS USED -
cD TO CALCULATE EMISSION SPECTRUM FROM FISSION -
cD IN GROUP I -
C -
c -
c ——————————————————————————————————————————————— - - e - - - - - ———
C ———————————————————————————————————————— - - - -

CR SCATTERING SUB-BLOCK (7D RECORD) -
c -
ce PRESENT IF LORD(N).3T.0 -
C -
CL ((SCAT (K,L) ,K=1,KMAX) ,L=1, LORDN) -
c -
cc KMAX=SUM OVER J OF JBAND (J,N) WITHIN THE J-GROUP RANGE OF THIS -
cc SUB-BLOCK. IF M IS THE INDEX OF THE SUB-BLOCK, THE J-GROUP -
cc RANSE COMTAINED WITHIN THIS SUB-BLOCK IS -
cc JL=(M-1) * ((NGROUP-1) /NSBLOK*+ 1) +1 TO JU=M* ((NSROUP-1) /NSBLOK+1) =
cc IF (JU.3T.N3ROUP) JU = HGROOP -
c -

(CONT)
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cc LORDN=LORD (%) -
cc N IS THE INDEX FOR THE LOOP OVER NSCMAX (SEE FILE STRUCTURE) -
c -
cw KMAX*LORDN=NUMBER OF WORDS -
c -
co SCAT(X,L) SCATTERING MATRIX JF SCATTERING ORDER L, FOR -
cD REACTION TYPE IDENTIFIED BY IDSCT(N) FOR THIS -
) BLOCK. JBAND(J,N) VALUES FOR SCATTERING INTO -
cD GROUP J ARE STORED AT LOCATIONS K=SUM FRON 1 -
cp TO0 (J-1) OF JRAND(J,N) PLUS 1 TO K~1+#JBAND(J,N). =~
co THE SUM IS ZFRO WHEN J=1. J-TO-J SCATTER IS -
cp THE IJJ(J,N)-TH ENTRY IN THE RANGE JBAND (J,N). -
cp VALU®S ARE STORED IN THE ORDER (J+JUP), -
cp (J+IJTP=1) yeuey (T+1) , T, (I=1) s e ee o (J=IDN), -
co WHER® JUP=IJJ(J,N)-1 AND JDN=JBAND (J,N)~1JJ (J,N) -
(o4 -
c--- ----- - TE " - " > = P e " . W W S - - - - [POS——
CREes sk rkkdkk bRk hk bk Rk kb kkkkkok ke kok R kR kKR k ke kAR kKRR kR kR Rk Rk kAR kK k-
c -
CEOP ISOTXS -
C -

CEkeeb Rk kh kb khkkkhdokkkkkkkdokkkhkkkkkhkkkkhekkhkhkhdkkkkkkkhkkkhkhkkhkkkkkk Rk
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SPECIFICATIONS FOR INTERFACE FILE GRUPXIS

Chkkd kR bhdkfhhhherkhrtrhkkrkhhkhhrb kb Rphkhhkpkhh xRk kA kR kR Kk ek Rk gk

c REVISED 07/23/75 -
EF GROPXS-IIX :
gE MICROSCOPIC GROUP NEUTRON CROSS SECTIONS :
gN THIS FILE PROVIDES A BASIC BROAD GROUP :
cu LIBRARY, ORDERED BY GROUP -
c -

ChEkkkkkkkkkkkkkk kkhkkrkkkhkkkhhkkkdkkkk kok kR f R AR Rk R kR kKRR Rk

Crmrc e et e e e c e et r e a e e e e ——————————————— —— _—

Cs FILE STRUCTORE -
Cs -
cs RECORD TYP® PRESENT IF -
CcSs S STZESESSSCSRSSISEsSsSSToS==sssoss ===zzzTTTIT=SS= -
Cs FILE IDENTIPICATION ALWAYS -
Cs FILE CONTROL ALWAYS -
cs FILE DATA ALWAYS -
Cs SET CHI DATA ICHIST.GT.1 -
Cs ISOTOPE CONTROL AND GROUP -
Cs INDEPENDENT DATA ALWAYS -
cs kk&xkkiekeskk (REPEAT OVER ALL ENERGY GROUPS) -
Cs * PRINCIPAL CROSS SEZIIONS ALWAYS -
CS bk kkhkkkkkk -
cs *xkkkkxkxkkkk (REPEAT OVER NISO ISOTOPES) NCHIN.GT.O -
Cs * ISOTOPF CHI DATA ICHI(I) .GT.1 -
CSs kkkkkkkkkkkkk -
Cs Exkkkkkkxkx*k (REPEAT OVER ALL ENERGY GROUPS) -
Cs * SCATTERING CONTROL ALWAYS -
Cs * Fkexxkdkxk*%x (REPEAT TO NSCMAY SCATTERING BLOCKS) -
Ccs % * k¥kkkkkx*x%x (REPEAT FROM 1 IO NSBLOK) -
Cs * x x SCATTERING SUB-BLOCFK LORD(N) .6GT.0 -
CS ek ko kokkkkkk -
C -
Cremcermrerccmne- - - = - —————— - -y on -
Creovvwvveca e - s - - - - e - ————— - - - - -
CR FILE IDENTIFICATION -
C -
CL HNAME, (HUSE (I),I=1,2) ,IVERS -
C -
Ccw 143%*MULT=NOMBER OF WORDS -
c -
cD HNAME HOLLERITH FILE NAME - GRUPXS - (A6) -
cD HUSE(I) HOLLERITH USER IDENTIFICATION (A6) -
cD IVERS FILE VERSION NTMBER -
cp MULT DOUBLE PRECISION PARAMETER -
cp 1- A6 WORD IS SINGLE WORD -
cD 2- A6 WORD IS DOUBLE PRECISION WORD -
c -

Corm e c v e e cn e r e r e et — e - - - - - -

{CONT)
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C ——————————————————————————————————————————————————————— -

CR FILE CONTROL (1D RECORD) -
C -
cL NGROOP,NISO, MAXUP ,MAXDN,MAXIRD, ICHIST,NPSCS,NSTRPD, NCHIN,NICHI, -~
cL NSCHA X,NSBLOK,NRG, NRH -
c -
oy 14 = NUMBER OF WORDS -
c -
cD NGROUP NUMBER OF ENER3Y GROUPS IN SET -
cn NISO NOMBER OF ISOTOPES IN SET -
cD MAXUP MAXINOM NOMBER OF UPSCATTER GROUPS -
cp MAXDN MAXIMOM NOMBER OF DOWNSCATTER GROUPS -
cD MAXORD MAXINIM SCATTERING ORDER (MAXIMON VALUE OF -
cn LEGENDRE EXPANSION INDEX USED IN FILE) -
cD ICHIST SET FISSION SPECTRUM FLAG -
cD 1- SEI FISSION SPECTRUM VECTOR -
co .GT.1- NUMBER OF SPECTRA FOR RANGES IN INCIDENT -
cD ENERGY DEPENDENT CHI -
o) NPSCS LENGTH OF THE PRINCIPAL CROSS SECTION RECORDS -
cn NSTRPD NUMBER OF CODRDINATE DIRECTIONS FOR WHICH TRANSPORT =
chn CROSS SECTIONS ARE GIVEN, .LE.3 -
o) NCHIN NUMBER OF ISOTDPES POR WHICH THERE ARE INCIDENT -
cD ENFRGY DEPENDFNT CHI DATA -
cp NICHI NUMBER OF INCIDENT ENERGY SPECTRA FOR ISOTOPE CHI =
cD DATA (MAXINUY) -
co NSCHAX MAXIMOM NUMBER OF BLOCKS OF SCATTERING DATA -
cD FOR EACH GROBP SCATTERED INTO - CAN BE THE -
cD NUMBER OF TYPES OF SCATTERING FOR WHICH THERE -
cD ARE DATA -
cD NSBLOK BLOCKING CONTROL FOR SCATTER MATRICES. THE -
cp SCATTERING DATA ARE BLOCKED INIO NSBLOK -
cD RECORDS PER SCATTERING BLOCK. -
co NRG RESFRVED -
co NRH RESERVED -
C -
c-.. ————————————————————————————————————— . ——— . - > — - 5 n - =
C ..... - - - - - — - — v = . D A . - W - - —— -
CR FILE DATA (2D RECORD) -
C -
cL (HSETID(I) ,I=1,12), (HISONM (I} ,I=1,NIS0), -
cL ( CHI(J),J=1,NGROUP), (VEL(J),J=1,NGROUP), -
CL (EMAX (J) ,J=1,NGROUP) , EMIN -
C -
cw 3%NGROUP+MULT* (NISO+12) + 1=NOMBER OF WORDS -
C -
cDp HSETID (I) HOLLERITH IDENTIFICATION OF SET (A6) -
cp HISONN (T) AOLLERITH ISOT)PE LABEL FOR ISOTOPE 1 (A6) -
cD CHI (J) SET FISSION SPECTRUM -
cp VEL (J) MEAY NEUTRON VELOCITY IN GROUP J (CM/SEC) -
cD EMAX (J) MAXIMUM ENERGY BOUND OF GROUP J (EV) -
cD EMIN MININUM ENERGY BOUND OF SET (EV) -
C -

o e e e o e e e e o 8 e S e e e e e

{(CONT)
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o et o e e o e e o et o v e e e = A e > = 2 -~ -
CR SET CHI DATA (3D RECORD) -
C -
cc PRESENT IF ICHIST.GT.1 -
C -
cL ((CHII (X,J),K=1,ICHIST),J=1,NGROUP), (ISSPEC(I} ,I=1,N3ROUP) -
Cc -
CW NGROUP* (ICHIST+1) =NUMBER OF WOEDS -
C -
o) CHII (K,J) FRACTION OF NEJTRONS EMITTED IN GROUP J AS A -
cD RESOLT OF FISSION IN ANY GROUP USING SPECTRUM K -
cDn ISSPEC (I) ISSPEC(I)=K IMPLIES THAT SPECTRUM K IS USED TO -
co CALCULATE ENMISSION SPECTRUM FROM FISSION IN -
cD GROUP T -
c -
C ————————————————————————————————————————————————————————————————————————
C ——————————————————————————————————————————————————————————
CR ISOTOPE CONTROL AND GROUP INDEPENDENT DATA (4D RECORD) -
C -
CL (HABSID(I) ,I=1,NISO), (HIDENT(I),I=1,NISO), (HMAT (I)=1,NIS0), -
cL (AMASS (I) ,I=1,NISO), -
CL (RFISS (I) ,I=1,NIS0), (ECAPT (I) ,I=1,NISO), (XN({I),I=1,NISO), -
cL {TEMP (I) ,I=1,NISO), (SIGPOT (I} ,I=1,NISO), (ADENS (I),I=1,NISO), -
cL (KBR (I),I=1,NISO}, (IDSCT (N),N=1,NSCMAX), (LORD (¥N) , N=1, NSCHAX) , -
cL (ICHI(I),I=1,NISO),IALF,INP,IN2N,IND,INT,IX,TIY -
c -
ol NISO* (3*HULT+9) +2*NSCMAX+T=NUMBER OF WORDS -
C -
cD HABSID (I) HOLLERITH ABSOLUTE ISOTOPE LABEL (A6) -
cD HIDENT IDENTIFIER, USOALLY ENDF NUMBER (A6) -
cD HMAT(I) MATERIAL REFERENCE FOR IDENTIFICATION (A6) -
cD AMASS (I) GRAM ATOMIC WEIGHT -
cD EFISS (I) TOTAL THERMAL ENERGY YIELD/FISSION (W.SEC/FISS) -
cD ECAPT (I) THERMAL ENERGY YIELD PER CAPTURE (W.SEC/CAP) -
cD XN (I) RESERVED -
cD TENP (I) ISOTOPE TEMPERATURE (DEGREES KELVIN) -
cD SIGPOT (I) AVERAGE EFFECTIVE POTENTIAL SCATTERING IN -
cD RESONANCE RANSE (BARNS/ATOM) -
chp ADENS (I) DENSITY OF ISOTOPE IN MIXTURE IN WHICH ISOTOPE -
cDp CROSS SECTIONS WERE GENERATED (A/BARN/CC) -
cp KBR (I) ISOTOPE CLASSIFICATION -
cD 0=UNDEFINED -
CcD 1=FISSILE -
cD 2=FERTILE -
cD 3=0THER ACTINIDE -
cD 4=FISSION PRODUCT -
cD 5=STRUCTURE -
cD 6=COOLANT -
cD 7=CONT ROL -

(CONT)
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IDSCT (W) SCATTERING MATRIX TYPE IDENTIFICATION FOR
SCATTERING BLOCK N, SIGNIFICANT ONLY IF
LORD (N) .GT.0
IDSCT(N) =000+ NN, TOTAL SCATTERING (SUM OF
ELASTIC, INELASTIC, AND N, 2N SCATTERING)
=100 + NN, ELASTIC SCATTERING
=200 ¢+ NN, INELASTIC SCATTERING

=300 + NN, (N,2N) SCATTERING PER EMITTED NEOTRON
WHERE NN IS EXPANSION ORDER OF BLOCK N DATA,

DATA ORDERED BY INCREASING EXPANSION ORDER
FOR EACH OF THE TYPES IN THE ABOVE ORDER
LORD (N) NUMBER OF SCATTERING ORDERS IN BLOCK N. IF

LORD (N)=0. THIS BLOCK IS NOT PRESENT FOR THIS
ISOTOPE BLOCK. IF NN IS THE VALUE TAKEN FRON

IDSCT (N), THENM THE MATRICES IN THIS BLOCK
HAVE LEGENDRE EXPANSION INDICES OF NN,NN+1,
eoee NN+LORD (N} =1

ICHT (I) ISOTOPE FISSION SPECTRUM FLAG
0- USE SET CHI
1- ISOTOPE CHI VECTOR

«GT.1- NUMBER OF SPECTRA FOR RANGES IN INCIDENT

ENERGY DEPEWDENT CHI

IALF (N,ALPHA) CROSS SECTION FLAG
IALF=1, (N,ALPHA) DATA IN THE FILE
IALF=0, NO (N,ALPHA) DATA IN THE FILE

Inp (N,P) CROSS SETZTION FLAG
SAME OPTIONS AS FOR IALF

IN2N (N,2N) CROSS SECTION TLAG
SAME OPTIONS AS FOR IALF

IND (N,D) CROSS SECTION FLAG
SAME OPTIONS AS FOR IALPF

INT {N,T) CROSS SECTION FLAG
SAME OPTIONS AS FOR IALF

IX RESERVED

1Y RESERVED

-——-- - - —— - - —_——— - - -

PRINCIPAL CROSS SECTIONS (5D RECORD)

{(STRPL(I,1),I=1,NIS0),L=1,HRXT),
((STOTPL(TI,L),I=1,N150),L=1,4AXT), (SNGAM(I) ,I=1,NISO),
(SFIS (1) ,I=1,NISO), (SNUTOT (I),I=1,NI50),
(CHISO(I),I=1,NISO), (SNALF(I},I=1,NISO),
(SNP(I),I=1,NISO), (SN2N(I),I=1,NIS0),
(SND(I),I=1,NIS0), (SNT(I),I=1,NISO),

((STRPD(I,J) ,I=1,4I50) ,J=1,NSTRPD)

NPSCS=NISO* (2*¥MAXT+4+TALF+INP+IN2N+IND+INT+NSTRPD) =NUMBER
OF WORDS

(CoNT)
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STRPL (I, L)
STOTPL (I,L)
SNGAM (I)
SFIS(I)
SNUTOT (I)
CHISO (T)
SNALF (I)
SNP (I)
SN2N(T)
SND (I)

SNT (I)
STRPD (I,7)

MAXT

ISOTOPE CHI DATA (6D RECORD)
PRESENT IF NCHIN.GT.0 AND YCHI(I).GT.1
((CHISI(K,J) ,K=1,ICHII),J=1,8GROUP), (ISOPEC(I) ,I=1,NGROUP)

NGROUP* (ICHII + 1)=NIMBER OF WORDS

ICHII
CHISI (K, J)

ISOPEC(I)

SCATTERING CONTROL (7D RECORD)

{ (JBAND(I,N) ,I=1,NISO),N=1,NSCHAX),

C-63

PL WEIGHTED TRANSPORT CROSS SECTIONS -
PL WEISHTED TOTAL CROSS SECTIONS -

{(N,GAMMA) CROSS SECTION
(¥,FISSION) CROSS SECTION
TOTAL NEUTRON YIELD/FISSION

ISOTOPE CHI VEZTOR

(N, ALPHA)

MAXORD+1

=ICHI (I)

FRACTION OF NEUTRONS EMITTED IN GROUP J AS A RESULT
OF FISSION IN ANY GROUP USING SPECTRUM K
ISOPEC(I)=K IMPLIES THAT SPECTRUM K IS USED TO

(PRESENT IF IALF.GT.0)

(N,P) (PRESENT IF INP.GT.O0)

(N,2N) (LOSS) (PRESENT IF IN2N.GT.O0)

(N,D) (PRESENT IF IND.GT.O)

(N,T) (PRESENT IF INT .GT.O0)

COORDINATE DIRECTION J DEPENDENT TRANSPORT CROSS
SECTION( PRESENT IF NSTRPD.GT.O0)

- - -

CALCULATE ENISSION SPECTRUOM FROM FISSION IN -

GROUP I

({133 (1,N) ,I=1,NISO),

N=1,NSTHMAX)

2*NISO*NSCHMAX=NUMBER OF WORDS

JBAND (I, N)
IJJ (I,N)

SCATTERING BANDVIDTH POR ISOTOPE I, BLOCK N

POSITION OF IN-GROUOP SCATTERING CROSS SECTION IN
SCATTERING DATA FOR ISOTOPE I, SCATTERING BLOCK
¥, COUNTED FPROM THE FIRST WORD OF ISOTOPE I DATA

(coNT)

L2 N D B B N |




C-64

C ——————————————————————————————————————————— -——————— - - —— o —— - - ————
CR SCATTERING SUB-BLOCK (8D RECORD) -
C -
cc PRESENT IF LORD (¥) .GT.0 -
c -
CL ( (SCAT {K,L) ,K=1,K4AX) ,L=1,LOFDN) -
C -
cc KMAX=SUM JVER I OF JBAND (I,N) WITHIN THE I-RANGE OF SUB-BLOCK K. -
cc THE I-BRANGE IS IL=(M=1)%*((NISO-1) /NSBLOK+1) +1 -
cc TO IU=M% ((NISO-1) /NSBLOK+1). LORDN=LORD (N) -
C -
cH KMAX*LORDN=NUMBER OF WORDS -
c N -
co SCAT (K,L) SCATTERING MATRIX OF SCATTERIEG ORDER L, FOR -
) REACTION TYPE IDENTIFIED BY IDSCT(N) FOR THIS -
cD BLOCK. JBAND(I) VALUES FOR SCATTERING INTO -
cD GROUP J ARE STORED AT LOCATIONS K=SUM FROM 1 -
cp TO (I-1) OF JBAND(I) PLUS 1 TO K-1+3IBAND(I). -
cD THE SOM IS ZERO WHEN I=1. J-T0-J SCATTER IS -
cp THE TJJ(I)-TH ENTRY IN THE RANGE JBAND (I). -
cD VALUES ARE STOPED IN THE ORDER (J+JUP), -
cp (J+30P=1) yuuue, (J+1) ,3, (I-1) yev., (I-IDN), -
cD WHERE JUP=IJJ(I)-1 AND JDN=JBAND (I)-IJJ(I) -
C -
cN BLOCKING OVER ISOTOPES FOR EACH ORDER IS -
cN NECESSARY IF THE DATA IS TO BE PROCESSED ONCE -
o SEQUENTIALLY AND THE MACROSCOPIC DATA STORED -
cN ONE ORDER AT A TIME. IN THIS EVENT, EITHER -
cN VALUES OF LORD (N) MUST BE LIMITED TO 1 OR -
cN NSBLOK BE 1. -
c -

Crmmc e rac s e s cr e cc e e s e .- - -—— - ——— - -

CRERkRrhkkk ke ok khkkkkhrRhkrRkkhdohdk deokkkk ke kR hkhkkkkhrkkkkkkk=

c -
CEOF GRUPXS -
c -
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SPECIFICATIONS FOR INTERFACE FILE GEODST

C %k e ok ook e sk ek ok e kol okok e 3R O I A fookof Rt ok ko ook e o o ok et s ol e o e ok o e o A o ol o o e 0 o o K oK e

C REVISED 07/22/75 -
c -
CF GEJDST - IXIIX -
C -
CE GEOMETRY DESCRIPTION -
C -

Coedke ok e deok sk ok o kol o e ootk e e sk e e e ook e ok dk ook ok ok ok ok ke kR ok kR AR KR KRR KRR R R R RN K

CR FILE IDENTIFICATION -
C -
cL HNAME, (HUSE(I),I=1,2),IVERS -
C -
cw 143#MULT=NUMBER OF WORDS -
c -
cD HNAME HOLLERITH FILE NAME - GEODST - (AS6) -
cD HUSE (I) HOLLERITH USER IDENTIFICATION (A6) -
cd IVERS FILE VERSION NUMBER -
cD MOLT DOUBLE PRECISION PARAMETER -
cD 1- A6 FORD IS SINGLE WORD -
co 2- A6 WORD IS DOUBLE PRECISION WORD -
C -
c ————————————————————————————————————————————————— -
C ———————————————————————————————————————— -

CR FILE SPECIFICATIONS (1D RECORD) -
c -

cL 1G0Y,NZONE,NREG, NZCL, NCINTI, NCINTJI, NCINTK, NINTI,NINTJ,NINTK, INB1,
CcL I4B2, IMR1, INB2,KMB1,KNB2,NBS, NBCS, NIBCS, NZWBB, NTRIAG, NRASS,
cL (¥GOP (I} ,I=1,5)

c -
CcH 27=NUNBER OF WORDS -
c -
ch I1GOoM GEOMETRY J- POINT (FUNDAMENTAL MODE) -
ch 1- SLAB -
cD 2- CYLINDER -
cD 3- SPHERE -
CcD 6~ X-Y -
cD 7- R-Z -
cD B8~ THETA-R -
(od)] 9~ TRIAGONAL {6 MESH POINTS IN EACH -
ch HEXAGONAL ELEMENT) -
cD 10- HEXAGONAL (1 MESH POINT IN EBACH -
cD HEXAGONAL ELEMENT) -
cD 11~ R=-THETA -
cD 12— R~THETA-Z -
cb 13- R-THETA-~ALPHA -
()] 14- X-Y-2Z -
ch 15- THETA~R-Z -
cD 16~ THETA-R-ALPHA -
(0] 17- TRIAGONAL-Z (MESH POINTS AS IN 9, -~

{CONT)



NZONE

NREG
NZCL
NCINTI
NCINTJ

NCINTK

NINTI
NINTI

NINTK

inB1

IMB2
JMB1
JMB2
K8B1
K®B2
NBS

NUMBER
PROBLE
NUMBER
NUMBER
NOMBER
NUMBER

NOUMBER

NUMBER
NUMBER

NUMBER

NOTE THAT FOR REPE
ORDER WHICH IS INV
THE REPEATING COND
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ABOVE)

18~ HEXAGON-Z (MESH POINTS AS IN 10

ABOVE)

OF ZONES (EACH HOMOGENEOUS IN NEUTRONICS

. B

ZONE CONTAINS ONE OR MORE REGIONS)

OF REGIONS ,

OF ZONE CLASSIFICATIONS (EDIT PURPOSES)

OP FIRST DIMENSION COARSE MESH INTERVALS

OF SECOND DIMENSION COARSE MESH
INTERVALS, NCINTJ.EQ.1 FOR ONE
DIMENSIONAL CASE.

OF THIRD DINENSION COARSE MESH INTERVALS
NCINTK.EQ.1 FOR ONE AND TWO
DIMENSIONAL CASES.

OF FIRST DIMENSION FINE MESH INTERVALS
OF SECOND DIMENSION FINE MESH INTERVALS
FINTJ.EQ.1 FOR ONE DIMENSIONAL CASE.

OF THIRD DIMENSTON FINE MESH INTERVALS
NINTK.EQ.1 FOR ONE AND TWO DIMENSIONAL
CRSFS.

FIRST BOUNDARY ON FIRST DIMENSION

0w
1-
2-

5~

6~
ATING
OLVED
ITION,

ZERO FLUX (DIFFUSION)

REFLECTED

EXTRAPOLATED (DIFFUSION - DEL PHI
/PHI =-C/D WHERE C IS GIVEN AS BNDC
BELOW AND D IS THE GROUP DIFFUSION
CONSTANT, TRANSPORT - NO RETURN)
REPEATING (PERIDDIC) WITH OPPOSITE
FACE

REPEATING (PERIODIC) WITH NEXT
ADJACENT FACE GOING CLOCKWISE
AROOND THE FIRST AND SECOND
DIMENSION PERIMETER. PERTINENT
ONLY FOR 2 OR 3 DIMENSIONAL
PROBLENS.

INVERTED REPEATING ALONG THIS FACE
(180 DEGREE ROTATION)

ISOTROPIC RETURN (TRANSPORT)
BOUNDARIES, THE FIRST BOUNDARY IN
CARRIES THE DESIGNATOR DEFINING

LAST BOUNDARY ON FIRST DIMENSION
FIRST BOUNDARY ON SECOND DIMENSION
LAST BOUNDARY ON SECOND DIMENSION
BOUNDARY ON THIRD DIMENSION
LAST BOUNDARY ON THIRD DIMENSION
NUMBER OF BUCKLING SPECIFICATIONS
1- SINSLE VALUE APPLIES EVERYWHERE
-FEQ,NZONE, ZONE-DEPENDENT
«GT.NZINE, DATA IS GIVEN OVER ALL ZONES FOR
THE FIRST ENERGY GROUP, THEN FOR THE NEXT

FIRST

GROIP,

TO END OF LIST - IF THERE ARE MORE

GROOPS, LAST GROUP DATA GIVEN IS USED

(SONT)
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co NBCS NUMBER OF CONSTANTS FOR EXTERNAL BOUNDARIES
cp 1- SIN3LE VALUE USED EVERYWHERE
cD 6- INDIVIDUAL VALUES FOR EACH POSSIBLE
ch SURFACE (BOUNDARY SPECS GIVE ACTUAL USE)
CD .GT.6- SIX VALUES ARE GIVEN FOR THE FIRST
cp ENER3Y GROUP, THENM SIX FOR THE NEXT, TO
o)) THE END OF THE LIST - THE LAST GROUP DATA
cD GIVEN APPLIES TO ALL ADDITIONAL GROUPS
cD NIBCS NUMBER OF CONSTANTS FOR INTERNAL BOUNDARIES
cp 1- SINSLE VALUES USED EVERYWHERE
ch .GT.1- VALOES ARE GIVEN BY ENERGY GROUP
cp WITH NON-BLACK CONDITICN INDICATED BY
co ZERD ENTRY - LAST VALOE APPLIES TO
cD ADDITICNAL GROUPS
co NZWBB NUMBER OF ZONES WHICH ARE BLACK ABSORBERS
() NTRIAG TRIAGONAL SEOMETRY OPTION
%)) 0- RHOMBUS WITH COORDINATES AT 120 DEGREES
co ORISIN IS AT THE CENTER OF A HEXAGONAL
co ASSEMBLY, BOUNDARIES PASS THROUGH
cD CORNERS OF HEXAGONAL ASSEMBLIES.
cD 1- SAME AS OPTION O EXCEPT COORDINATES AT
cD 60 DEGREES
o)) 2~ RECTANGLE (COORDINATES AT 90 DEGREES),
cD FIRST BOUNDARY PERPENDICULAR TO
ch HEXAGONAL FLAT.
o) 3- EQIILATERAL (60 DEGREE) TRIANGLE. TWO
cp BOUNDARIES ORIGINATING AT CENTER OF
co HEXAGONAL ASSEMBLY PASS THROUGH CORNERS
cD OF HEXAGONAL ASSEMBLIES.
cD 4- TRIANGLE (30-60 DEGREE). FIRST BOUNDARY
ch PERPENDICULAR TO FLATS.
co NRASS REGTION ASSIGNMENTS
cD 0- TO COARSE NESH
cD 1- TO FINE MESH
cD NGOP (I) RESERVED
c
c--- ........................................ - —— . . - -
C ------------------------------------------ - —— -
CR ONE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE
CR MESH INTERVALS (2D RECORD)
c
cc PRESENT IF IGOM.GT.0 AND IGOM.LE.3
c
cL (XMESH (I) ,I=1,NCBNDT) , (LFINTS (I),I=1,NCINTI)
c
cw NCBNDI*MULT+NCINTI=NOUMBER OF WORDS
c
) XMESH (I) COARSE MESH BOUNDARIES, FIRST DIMENSION
cD IFINTS {I) NIMBER OF FINE MESH INTERVALS PER COARSE MESH
cD INTERVAL, FIRST DIMENSION
cD NCBNDI NCINTI+1, NUMBER OF FIRST DIMENSION COARSE MESH
cD BOUNDARIES

(CONT)
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UNITS ARE CM FOR LINEAR DIMENSIONS AND RADIANS FOR ANGULAR
DIMENSIONS

> - - — - - = — - - - - - - -

TWO DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE
MESH INTERVALS (3D RECORD)

PRESENT IF IGOM.GE.6 AND IGOM.LE.11

(XMESH (I} ,I=1, NCBNDI) , (YMESH (J) ,3=1,NCBNDJ),
1 (IFINTS(I) ,I=1,NCINTI), (JFINTS(J),J=1,NCINTJ)

(NCBNDI+NCBNDJ) *MULT+NCINTI+NCINTIJ=NUMBER OF WORDS

YMESH (J) COARSE MESH BOUNDARIES, SECOND DIMENSION

JFINTS (J) NOMBER OF FINE MESH INTERVALS PER COARSE MESH
INTERVAL, SECOND DIMENSION

NCBNDJ NCINTJ+1, NUMBER OF SECOND DIMENSION COARSE

MESH BOUNDARIES

[

Crocrmmcacccmcs e s cr e cc e e ra e e eae- - -

THREE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE

MESH INTERVALS (4D RECORD)
PRESENT IF IGOM.GE.12
(XMESH (I) ,I=1,NCBNDI) , (YMESH(J) ,3=1,NCBNDJ),

1(ZMESH (K) ,K=1,NCBNDK) , (IFINTS (I),I=1, NCINTI),
2 (JPINTS (JY ,d=1,NCINTJ), (KFINTS(K),K=1,NCINTK)

(NCBNDI+NCBNDJ+NCBNDK) *MULT+NCINTI+NCINTJ+NCINTK=NUMBER OF WORDS

[ T I I I T B I ]

PRESENT IF IGOM.GT.0 OR NBS.GT.0
(VOLR (M) ,N=1,WREG), (BSQ(N) ,N=1,MBS), (BNDC(N),N=1, NBCS) ,
(BNCI (N) ,N=1, NIBCS), (NZEBB (N) ,N=1, NZWBB) , (NZC (N) , N=1, NZONE) ,
(NZNR (N) ,N=1, NREG)

{CONT)

ZMESH (K) COARSE MESH BOUNDARIES, THIRD DIMENSION
KFINTS (K) NUMBER OF FINE MESH INTERVALS PER COARSE MESH
INTERVAL, THIRD DIMENSION
NCBNDR NCINTR+1, NUMBER OF THIRD DIMENSION COARSE MESH
BOUNDARIES
GEOMETRY DATA (5D RECORD) -
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c

cw 2*#NREG+NBS+NBCS+NIBCS+NZWBB+NZONE=NUMBER OF WORDS

c

cD VOLR (N) REGION VOLOMES (CC)

cp BSQ (N) BUCKLING (B*%*2) VALUES (CM*%~-2)

cD BNDC (N) BOUNDARY CONSTANTS (DEL PHI/PHI =-C/D)

cD BNCI (N) INTERNAL BLACK BOUNDARY CONSTANTS

cD NZHBB (V) ZONE NUMBERS WITH BLACK ABSORBER CONDITIONS
cD NZC (V) ZONE CLASSIFICATIONS

cp NZNE (N) ZONE NOMBER ASSIGNED TO EACH REGION

c

c --------------------------- - - - -
Cowm—e- - o - it it Dl ! - -

CR REGTION ASSIGNMENTS TO COARSE MESH INTERVALS

CR (6D RECORD)

c

cc PRESENT IF IGOM.GT.0 AND NRASS.EQ.0

c

cL ({MR{I,J),I=1,NCINTI),J=1,NCINTJ)----NOTE STRUCTURE BELOW----
c

cH NCINTI*NCINTJ=NUMBER OF WORDS
c

cs DO 1 RK=1,NCINTK

CS 1 READ(N) *LIST AS ABOVE=*

c

Ch MR (I,J) REGION NUMBERS ASSIGNED TO COARSE MESH
Cch INTERVALS

c

o LD T ————— ————

Cr=w=> - e = m e e e S = -
CR REGION ASSIGNMENTS TO FINE MESH INTERVALS

CR (7D RECORD)

(o4

cc PRESENT IF IGOM.GT.0 AND NRASS.EQ.1

C

CL ((MR(1,J) ,I=1,NINTI),J=1,NINIJ) ---~NOTE STRUCTURE BELOW===-
C

CcW NINTI*NINTJ=NUMBER OF WORDS
c

Cs po 1 K=1,NINTK

CS 1 READ(YN) *LIST AS ABOVE*

Cc

CcD MR (I,7J) REGION NUMBERS ASSIGNED TO FINE MESH INTERVALS

[oC TR R R D et D et ittt ded kbt d - - o > -

C*#*#‘*t**ttt#tt*tttt*tt*#t#t****t**t**#*#*****#t*ttt*tt*ttﬁ#*t#ttttt#‘*-

C
CEOF GEODST
Cc

<

c*#ttt#********tt**#t#**#******#*#&****t*t**#***t****t****#t*ttt**‘*t“#—
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SPECIFICATIONS FOR INTERFACE FILE NDXSRF

CHRAEREERERKKE KK FRKRAREKKKRKR AR RSIR KRRk Kbk Kk Rkhkhkhkxk ko kkkkRk kR Rk kR R kK kK

c REVISED 07/22/75 -
C -
CF NDXSRF - IIT -
c -
CE NUCLIDE DENSITY, DATA, CROSS SECTION REFERENCING -
[o4 -
CRk koo ook kodkeok $ 3k ok ok e ook dkadeokok e e o ok dolok ok ok e ok kool e deokokokok ok ok R koleleok ok Rk k ok kR Rk kR kK k ok~
Crmwrecamneae=—- e ————— = e ————— - -

CR FILE IDENTIFICATION -
c -
cL HNAME, (HOSE (I} ,I=1,2) ,IVERS -
c -
cH 1+3*MULT=NUMBER OF WORDS -
c -
cp HNAME HOLLERITH FILE NAME - NDXSRF - (A6) -
cp AUSE(I) HOLLERITH USER IDENTIFICATION (A6) -
cp IVERS FILE VERSION NJIMBER -
cp MULT DOUBLE PRECISION PARANETER -
cD 1- A6 WORD IS SINGLE WORD -
cD 2- A6 WORD IS DOUBLE PRECISION WORD -
c -
Crremec s ar s c e r e e e e w e e —————- - - - - - - - ———— -
C-—-- ..... - - - —— o - - - - - L - - —— A ——— - - - -—
LR SPECIFICATIONS (1D RECORD) -
c -
cL NON,NSN, NNS, NAN, NZONE ,NSZ -
[ -
cw 6 =NUMBER OF WORDS -
C -
co NON NUMBER OF NUCLIDES IN CROSS SECTION DATA -
co NSN NOMBER OF NUCLIDE SETS IDENTIFPIED -
cD NES MAXIMUN NUMBER OF NUCLIDES IN ANY SET -
cp NAN NUMBER OF DIFFERENT NUCLIDES IN DATA -
cD NZONE FUMBER OF ZONES -
cD NSZ NUMBER OF SUBZONES (SUBASSEMBLIES) -
c -
c------———-—————- —————— - - —— - - — - - — - ——— " " " — - - -
Crecccavcecne- - ———— - - - o ——— - - - - - - - - - -
c NUCLIDE REFERENCING DATA {2D RECORD) -
[od -
cL (HNNANE (N) ,N=1,N0N) , (HANAME(N) , N=1,NON) , (NPF (N) ,N=1,NON),

c1L (ATWT (J) ,J3=1,NAR) , (NCLN(N) ,N=1,NON), { (NDXS (K, L) ,K=1,4) ,L=1,NSK), =
CL ((vos(1,L) ,1=1,HNS) ,L=1,NSN), ((NOR(N,L) ,N=1,NON) ,L=1, NSN) -
C -
cw NAN+2%NON® (14 MOLT) + NSN* (44 NNS+NON) =NUMBER OF WORDS -
[ o4 -
cp HNNAME (N) UNIQUE REFERENCE NUCLIDE NAME, IN LIBRARY ORDER -
cD (A6) ALPHANUNERIC -
cD HANAME (N) ABSOLUTE NUCLIDE REFERENCE, IN LIBRARY ORDER -
cD (A6) ALPHANUMERIC -

{CONT)



cp WP (N)
cD ATHT (J)
¢D NCL¥ ()

cD NDXS {K,L)

cD NOS (I,1L)

cp NOR (N, L)

c-71

RESERVED
ATOMIC WEISHT
NUCLIDE CLASSIFICATION
1- FISSILE
2- FERTILE
3~ OTHER ACTINIDE
4- FISSTION PRODUCT
S~ STRUCTORAL
6- COOLANT
7- CONTROL ROD
GREATER THAN 7, UNDEFINED
REPERENCE DATA FOR SET L

K = 1, NUMBER OF NUCLIDES IN SET
K = 2, RESERVED
K = 3, RESERVED

K = 4, RESERVFD
OBRDER NUMBER OF NUCLIDE IN CROSS SECTION DATA
(IN HNNAMF LIST) OF NUCLIDE ORDERED I IN
SET L
ORDER NUMBER OF NUCLIDE IN SET L GIVEN ORDER
NUMBER N IN CROSS SECTION DATA

c

c ———————————————————————————————————————————————————— -

Commmm e e mr e m e e m e ————— ——— -——
CR NUCLIDE CONCENTRATION ASSIGNMENT DATA (3D RECORD)

c

cL {VOLZ (N) ,N=1,NZONE) , (VFPA (N) , N=1,NZONE), (VLSA (M), H=1,NSZ),

cL (NSPA (N} ,¥=1,NZONE), (¥SSA (M), H=1,NSZ), (NZSZ (M) ,M=1,NS%)

c

cw 3% (NZONE+NSZ) =NUMBER OF WORDS

c

cp VOLZ (N) VOLUMES OF ZONES, CC

co VFPA(N) VOLUME FRACTIONS FOR PRIMARY ZONE ASSIGNMENTS

cD VYLSA(M)
cp NSPA (N)

cD NSSA ()
cD NZSZ (1)

VOLUMES OF SUBZONES

NOCLIDE SEY REFERENCE, PRIMARY ZONE ASSIGNMENT
(MAY BE ZFRO ONLY IF THERE ARE SUBZONES)

NUCLIDE SET REFERENCE ASSIGNMENT TO SUBZONES

ZONE CONTAINING SUBZONE

NOTE THA? TO CALCULATE MACROSCOPIC CROSS SECTIONS FOR A ZONE,
IT IS NECESSARY TO CONSIDER THE CONCENTRATION OF EACH NUCLIDE
IN THE PRIMARY SET ASSIGNMENT (UNLESS A ZERO IN NSPA INDICATES

OF EACH NUCLIDE IN EACH SUBZONE ASSIGNED TO THE ZONE TIMES THE
RATIO OF THE SUBZONE VOLUME TO THE ZONE VOLUME.

Cc
C
C
C
c THERE ARE NONE) TIMES THE VOLUME FRACTION, AND THE CONCENTRATION
(o4
c
C
Cc

- - - - -

LY T T T T T O S S S O R R R R O A A A R

LI T N RO SO RO N N IO NN O D B B 1

LI T T |

- > T " > T S > T o P > D > A W e T A T D T - -

CHEREREERAR AN REE R R A KRR R R AR AR R R AR R AR KRR RN LR E KSR SRR

C
CEQF NDXSRF

C
CRERRERRARRRRRRE R AR AR AR R KRR KRR IR KRR KRR R RA AR KRR RR R Rk kRS EkE § ~
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SPECIFICATIONS FOR INTERFACE FILE ZNATDN

(C ek o o ok oo o ok o e e ol ool o o ok ok ool ok o o o ke ok e ke o o ok ko ook ok ookt ok ko ke ke ok ook ek ok ok k ok ok e Rk

C
C
Cr
C
CE
Cc

ZNATDN - IIX

ZONE ATOMIC

REVISED 07/22/75

DENSITIES (OF NUCLIDES)

t 4

-

CrRkk &k kkok ok ok ok ok dodokok dokkodokok ok ook ol e ootk ok ok ok ok kkok ok ok R kR ok kkk kR kkk Rk k ok k ok Rk k k ok

e = ——— - = - = e e e o e e o o e e e

FILE IDENTIFICATION

CR
C
CL
c
cW
c
cD
cD
cD
cD
cD
cD
(o}

HYAME, (HUSE (I) ,I=1,2) ,IVERS

143*MULT=NOMBER OF WORDS

HNAME
HUSE(T)
IVERS
NULT

HOLLERITH FILE NAME - ZNATDN - (A6)
HOLLERITH USER IDENTIFICATION (A6)
FILE VERSIDON NUMBER
DOUBLE PREZISION PARAMETER

1- A6 WORD IS SINGLE WORD

2- A6 WORD IS DOUBLE PRECISION WORD

e r e et c s e - - o ——— - - - ———n

-

oo e e oo o e e e e e o e e e

SPECIFICATIONS (1D RECORD)

CR
(o
CL
C
cw
C
cD
Cch
CcD
cD
cD
Cc

TIME,NCY,NTZSZ, NNS, NBLKAD

5=NUMBER OF WORDS

TINE
NCY
NTZSZ
N¥NS
NBLEAD

REFERENCE REAL TINE, DAYS

REFERENCE CYCLE NUMBER

NOMBER OF ZONES PLUS NUMBER OF SUBZONES
MAXIMUM NIMBER OF NUCLIDES IN ANY SET
NUMBER OF BLOCKS OF ATOM DENSITY DATA

Crnmemcrcoencrrra e rcace e e m e = ——————————— - e e o e o Al o S -

{ZONT)
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(o e B L b D D it e e it e L DLl ot -~ - - - - ————— -

CR ZONE ATOMIC DENSITIES (OF NUCLIDES) (2D RECORD) -
c -
CL ( (ADEN (¥, J) ,N=1,NNUS) ,J=JL,JJ) ~--~-SEE STRUCTURE BELOW-~-- -
C -
CwW NNS* ( (NTZSZ-1) /NBLKAD+1) =NUMBER OF WORDS -
C -
Ccs DO 1 M=1,NBLKAD -
CS 1 READ(M) *LIST AS ABOVE* -
c -
ccC WITH M AS THE BLOCK INDEX, JL=(M-1)* ((NTZSZ-1) /NBLKAD#1) +1 -
cc AND JU=M#* ((NTZSZ-1) /NBLKAD+1) -
c -
cD ADEN (N, J) ATOMIC DENSITY OF NUCLIDE ORDERED N IN THE -
CD ASSOCIATED SET GIVEN IN ORDER FOR EACH ZONE -
CcD FOLLOWED IN ORDER FOR EACH SUBZONE -
c -

(e e c e e r e c e et e e e e e e — e e — e ——— - - - - - - - -

Co ook ok dokok ok ok % oKk ok fokokokokokok ok ko ok ko ki ok ko okok Rk ko kbR kkokk k kR Rk kR KRR R K

C -
CEOF ZNATDN -
C -

Chkrkkdkkkkk ok dkkkkdokdokkadokfokkkriokkkk kkkkhkkk kb ke kkkkkxkhkokkkk kb kkk k-
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SPECIFICATIONS FOR INTERFACE FILE RTFLUX

CeEER ke R E AR AR R AR KRR AR KRR R KR ARk kAR KRR EEEE R ARk A KRR KRR R bk bk ke ke

c REVISED 07/23/75 - REVISED 04/01/80
c

CF RTFLUX

c

CE REGULAR TOTAL FLUXES

o
Cretkkkkkhkkkkkkthhkkkkhkkhkhkkhkkkkahhph Rk hkhkkkk ok kkkkkkkk kg kg kkkE ko

ORDER OF GPOUPS IS ACCORDING TO DECREASING
ENERGY, NOTE THAT DOUBLE PRECISION FLOXES ARE
GIVEN WHEN MULT.EQ.?

CR FILE IDENTIFICATION -
c -
CL HNAME, (HOSE(I),I=1,2) ,IVERS -
c -
CW 1+3*MULT=NUMBER OF WORDS -
c -
CcD HNAME HOLLERITH FILE NAME - RTFLUX - (A6) -
ch HOSE(Y) HOLLERITH USER IDENTIFICATION (A6) -
cp IVERS FILE VERSION WJIMBER -
C -
co MULT DOUBLE~PRECISION PARANETER -
cD 1- A6 WORD IS SINGLE WORD -
co 2- A6 WORD IS DOUBLE PRECISION WORD -
c -
Crrmermmecccecr v v cnemam—e—— ———————— o ——— -- B T T
Commcr e e e e n e et c e e e m e . m— e —————————— -

CR SPECIFICATIONS (1D RECORD) -
C -
CL ¥DIM, NGROOP,NINTI,NINTJ,NINTK,ITER, EFFK,POVER -
c -
CW 8=NUMBER OF WORDS -
c -
cD NDIN NUMBER OF DIMENSIONS -
co NGROUP : NUMBER OF ENERGY GROUPS -
CcD NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS -
CD NINTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS -
CcD NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS, -
CcD NINTK.EQ.1 IF NDIM.LE.2 -
c -
cYy FOR MESHPOINT EDGE LOTATIONS, NINTI, NINTJ, AND NINTK ARE *-
CN INTERPRETED AS THE NUMRER OF POINTS (ONE MORE THAN THE *-
CcY NO®MBER OF INTERVALS) *-
cy FOR SPECTAL TRIANGULAR GEOMETRIES, NINTI IS THE NUMBER OF *-
CN POINTS ON EACH PLANF, AND NINTJ IS SET TO 1. *-
c -
ch ITER OUTER ITERATION NUMBER AT WHICH FLUX WAS WRITTEN -
CD MADE NEGATIVE FOR MESH EDGE POINTS *-

{SONT)
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CcD EFFK EFFECTIVE NULTIPLICATION FACTOR -
CD SET TO ZERO IF FIXED SOURCE PROBLEN ¥~
cn POVWER POWER IN WATTS TO WHICH FLUX IS NORMALIZED -
[od -
Comrrvn e e e r e r e r e e e mr e cce e e e a o - - -
(ol DT R e D L T R L b L - - - - - - - ---
CR ONE DIMENSIONAL REGULRAPR TOTAL FLUX (2D RECORD) -
Cc -
ccC PRESENT IF NDIM.EQ.1 -
C -
cL ((FREG (I, J) ,I=1,NINTI),J=1,N3ROUP) -
c -
C¥  NINTI*NGROUP*MULT=NUMNBER OF WORDS -
C -
CD  FREG(I,J) ONE DIMENSIONAL REGULAR TOTAL FLUX BY INTERVAL -
cd AND GROUP -
c -
(ol L et D LT D T T it -~ - - oo - - - - -

Cremmwcescecccsacmecc e ccea e —————————————— SO e ——————— —————
CR MULTI=DIMENSIONAL REGJLAR TOTAL FLUX (3D RECORD) -
C -
cc PRESENT IF NDIM.GE.2 -
c -
cL { (FREG (I,J) ,I=1,NINTI) ,J=1,NINTJ) --—--=NOTE STRUCTURE BELOW-==~= =
C -
CW NINTI*NINTJ*MUOLT=NUMBER OF WORDS -
[od -
Ccs pO 1 L=1,NGROUP -
Cs DO 1 R=1,NINTK -
CS 1 READ(N) *LIST AS ABOVE* -
c -
(o] FREG(I,J) MULTI-DIMENSIONAL REGULAR TOTAL FLUX -
CcD BY INTERVAL FOR EACH GROUP -
c -

a
[}
)
[]
1
t
[}
t
[}
[]
]
[}
]
]
]
]
[]
[}
[}
[}
[}
[]
[}
§
[]
[]
]
[l
[}
[]
]
[
[}
]
[}
)
]
[}
]
]
[}
[]
1
[]
]
[
[]
[]

CEEE AR KRARERE R R AR AR BR KRR ER R AR AR IR RN ARRAE R R AR R R KRR RS R EE ke

c -
CEOF RTFLUX -
C -

CREXRERRRFRKERERKRERRKKERKE KK RC R KK KR XKE AR AKX EKRKKK KRR SRS E RS XS KRS AR ES
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SPECIFICATIONS FCR INTERFACE FILE ATFLUX

Ck ik sk ot ook d ook dokokokaoR ok dok dokodo dokok okokok dokokokokotok dokok ok ok dokokokok kR ok K
c REVISED 07/23/75 - REVISED 04/01/80

Cc

CF ATFLUX

C

CE ADJOINT TOTAL FLUXES

C
O ok e o ok ol o ko 4 o ke e ok ool A Aok oo ke kol e ek e ok dlololok e ok ke Kk kR ok

ORDER OF GROUPS IS ACCORDING TO INCREASING

ke kka

Txkkk ko

ENERGY, NJI'E THAT DOUBLE PRECISION FLUXES ARE
GIVEN WHEN MULT.EQ.2
Crwmremnmcr e cwe— e m e m e, - - ———-——— -——— y———- - -
CR FILE IDENTIFICATION -
C -
CL HNAME, (HUSE (1) ,I=1,2) ,IVERS -
C -
CW 143%#MULT=NUMBER OF WORDS -
C -
CD HNAME HOLLERITH FILE NAME - ATFLUX - (A6) -
CcD HUSE(I) HOLLERITH USER IDENTIFICATION (a6) -
CcD IVERS FILE VERSION NOMBER -
c -
CD MUOLT DOCUBLE-PRECISION PAPAMETER -
CcD 1- A6 WORD IS SINGLE WORD -
CcD 2- A6 WORD IS DOUBLE PRECISION WORD -
c -
[ T — cmmcmm———— ————— S —mm e —————- e —————
Commcrcmcma——n— Py S e ————————— ————— -———— ———— -
CR SPECIPICATIONS (1D RECORD) -
c -
CL NDIY, NGROUP,NINTY,NINTJ, NINTK,ITER, EFFK,ADUN -
fo -
(o] 8=NUMBER OF WORDS -
c -
(03] NDIM NUMBER OF DIMENSIONS -
Ccb NGROUP NUMBER OF ENER3Y GROUPS -
cD WINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS -
CDh NINTJ NUMBER OF SECOND DINENSION FINE MESH INTERVALS -
ch NINTK NOMBER OF THIRD DIMENSION FINE MESH INTERVALS, -
CcD NINTK.EQ.1 IF NDIM.LE.2 -
c -
CN FOR MESHPOINT EDGE LOCATIONS, NINTI, NINTJ, AND NINTK ARE *-
CN INTERPRETED AS THE NUMBER OF POINTS (ONE MORE THAN THE *-
CN NOMBER OF INTERVALS) it
CN FOR SPECIAL TRIANGULAR GEOMETRIES, NINTI IS THE NUMBER OF *-
cy PCINTS ON EACH PLANE, AND NINTJ IS SET TO 1. *-
c -

(CONT)
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cD ITER OUTER ITERATION NUMBER AT WHICH FLUX WAS WRITTEN -
ol MADE NEGATIVE FOR MESH EDGE POINTS *-
cD SET TO ZERO IF FIXED SOURCE ADJOINT FLUXES *-
cD (DOMINANT HARMONIC) HAVE BEEN CORRECTED FOR *-
cD FUNDAMENTAL CONTAUINATION e
co EFFK EFFECTIVE MULTIPLICATION FACTOR -
cD ADUM ZERO FOR NON FIXED SOURCE PROBLEM *-
co SUM FIXED SOURCE IF FIXED SOURCE PROBLEM *-
c -
C ————————————————————————————————————————————————————————————————— - - ——
C ——————————————— O - - " A " O o — Y W Y S W - T - - -
CR ONE DIMENSIONAL ADJOINT TOTAL FLUX (2D RECORD) -
C -
cc PRESENT IF NDIM,EQ.1 -
C -
CL ((FADJ (I,J),I=1,NINPI),J=1,N3ROUP) -
C -
cw NINTI*NGROUP*MULT=NUNEER OF WORDS -
c -
) FADJI(I,J) ONE DIMENSIONAL ADJOINT TOTAL FLUX BY INTERVAL -
cD AND GROUP -
c -
C _______ - - - - - - ———— v — - —" ———— - - - > D D W - S - =
[ e m et — e —— = ————————————— e mm————————
CR MOLTI~-DIMENSIONAL ADJOINT TOTAL FLUX (3D RECORD) -
c -
cc PRESENT IF NDIM.GE.2 , -
C -
cL ((PADJ(I,J),I=1,NINTI),J=1,NINTJ) -~==~ NOTE STRUCTURE BELOW-=-~==- =
c -
o] NINTI*NINTJ*MULT=NUMBER OF WORDS -
c -
cs DO 1 L=1,NGROUP -
cs DO 1 K=1,NINTK -
CS 1 READ(N) *LIST AS ABOVE* -
C -
cD FADJ(I,J) MULTI-DIMENSIONAL ADJOINT TOTAL FLUX -
cD BY INTERVAL FOR EACH GROUP -
C -

oo m o e e e e e e e e e

CRxkkkkkkkkhikkkkkfkkhkkdhhhrtkhkkkekrrkhhxkbhkrkrkkrk ek hkkkbxkkrkh®k-

c -
CEOF ATFLUX -
C -

C 3 e ote e ke ok ok ok o ok ok o o ook e ook R ok ok ko ok okok ok ki okl ok Kok ook ok kR R KRRk R ARk Kk R R Rk K~
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SPECIFICATIONS FOR INTERFACE FILE RZFLUX

CERERRERARK Rk Rk khk ko rhh ki hkkhkhkhkkkkkkkk kg k kkk Rk kR ko k Kk~

c REFERENCE 02/01/79 ORNL-5180 -
[of -
CP RZPLUX -
C -
CE REGULAR ZONE FLUX BY 3POUP, AVERAGED OVER EACH ZONE -
[od -
cy AN ASTEPISK IN COLUMN 72 INDICATES LOCAL YMODIFICATION -
c -
ChEehkk kR krkk kg REk ke kk ko kb hkkkgkkxkkhkk kb hkhkkhkkkkkkhkkkhkkEkkrkx-
Crwmevncvmc s ccccacccca——cn- - - - = - - - -

CR FILE IDENTIFICATION -
c -
cL HNAME, (HOSE(I),I=1,2) ,IVERS -
C -
cw 3¢MULT + 1 -
C -
cD HNAME FILE NAME (A6) 'RZPLUX' -
cb HUSE USER IDENTIFICATION (A6) -
ch IVERS FILE VERSION NOMBER -
c -
CN MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
c -
(o i R ittt R e R et - - an—y -
Crremsmmrr et e cmrec e et ————————————— -—— e ——e e ————
CR 1D FILE REFERENCE INFORMAI ION -
c -

CL TIME, POWER,VOL,EFFK,EIVS,DKDS,TNL, TNA,TNSL,TNBL,TNBAL, TNCRA, -
CL CF,CE,CR,CC,ITPS,NZONE,NGROUP,NPY -

c -
Cw 20 -
c -
cD TINE REFERENCE REAL TIME, DAYS -
CD POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, WATTS -
CcD THERNAL -
CcD YoL VOLUME OVER WHICH POWER WAS DETERUINED, CC -
cb EFFK MULTIPLICATION FACTOR -
CD EIVS EIGENVALUE OF SEARCH OF SEARCH PROBLEN -
CcD DKDS DERIVATIVE OF SEARCH PROBLEN -
cD TNL TOTAL NEUTRON LOSSES -
CcD TNA TOTAL NEUTRON ABSORPTIONS -
cD TNSL TOTAL NEUTRON SURFACE LEAKAGE -
cD TNBL TOTAL NEUTRON BUCKLING LOSS - -
CD TNBAL TOTAL NEUTRON BLACK ABSORBER LOSS -

CcD TNCRA TOTAL NEUTRON CONTROL ROD ABSORPTIONS -

{zonTy
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co CF FRACTION OF CORE TRFATED I PROBLEM *-
cD CE CONVERSION FAZIOR, RATIO OF THERMAL ENERGY TO %
cD FISSION + CAPTORE ENERGY AVAILABLE WITH *-
co THE CROSS SECTIONS .-
cp CR ADDITIONAL DATA FLAG IF .GT.0 (TWO RECORDS) -
cD cc RESERVED -
cp 1TPS ITERATIVE PROZESS STATE -
cp =0, NO ITERATIONS DONE -
cn =1, CONVER3ENCE SATISFIED ~
cD =2, NOT CONVERGED, BUT CONVERGING -
co =3, NOT CONVERGED, NOT CONVERGING -
co N7ZONE NUMBER OF GEOMETRIC ZONES -
cD NGROUP NUMBER OF NEUTRON ENERGY GROUPS -
cD NPV NUMBER OF BLOCKS OF LOCAL, FINE-SCALE FLUX VALUBS *-
c -
Corrrma e e r e e e e e — — e cn——— ———— - > = - -
C——- ———————————————————————————————————————————— -
CR 2D FLOUX VALUES -
c -
cL { (ZGF (K, M) ,K=1, NGROUP) ,4=1,NZONE) -
C -
] NGROUP*NZONE -
C -
cD 2GF REGULAR ZONE FLUX BY GROUP, AVERAGED OVER ZONE -
) NEUTRONS/SEC-CN%%2 -
[od -
Crr e c s e e a e r e e e - - o w———-- - - - - - ——— -y -

c —————————————————————————————————————————————————————— - -
CR 3D ADDITIONAL DATA, FIRST OF THO RECORDS *-
c *-
cC PRESENT IF CR .GT.0 .-
(of R T
cL (SHARES (I) ,I=1,100), (SHARE (I) ,I=1,100), (LX{I),I=1,200) *-
c *-
oy 100*MOLT + 300 .-
c E
cD SHARES NEUTRONICS DATA FOR REFERENCE .-
c DOUBLE PRECISION ON A SHORT WORD MACHINE .-
cD SHARE NEUTRONICS DATA FOR REFERENCE .-
cp LY NFOTRONICS FLASS FOR REFERENCE .-
c *-
Cremmrm o e s c e ccm . e mm e e ———————————————— - = = - .

(ZONT)
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CR 4D ADDITIONAL DATA, SECOND OF TWO RECORDS *-
C *-
cc PRESENT IF CR .GT.O0 e
(o E
CL (INRS (Y) ,XI=1,N3ROUP), (RHO(T),I=1,NGROUP), (BATA (I} ,I=1,NGROUP) *-
C *-
Ccw 3%*NGROUOP *-
c *=
CcD INRS NEUTRONICS ITERATION FLAGS *-
CcD RHO NEOTRONICS ITERATION DATA *-
ch BATA NEUTRONICS ITERATION DATA *-
C *-
CN NOTE NONSTANDARD DATA TYPE ORDER *-
C e
Commmmrm—————— e ———————————— ————————————— —————— ———— -—— -

*

THERE ARE NPV SETS OF THE FOLLOWING TWO RECORDS *

*
Cmmmemm———— m———n——————— - —————————————— ——————— —————————— ————— -———
CR 5D LOCAL FLUX RECORD REFERENCE DAT2A *-
C .
CL (XFv(1),1=1,10) ,NLP,NRZ, (IFV (J) ,J=1,8) -
C *=~
cW 20 -
c *=
CD XFV (1) REFERENCE VOLOUME, CC *e=
CcD XFV (2) REFERENCE POWER LEVEL, WATTS nd
CcD NLP NOMBER OF LOCATIDONS FOR WHICH DATA IS GIVEN *-
cD NRZ REFERENCE ZONE NOMBER *-
Cc e
Cecrecccnccncraaananx ——————— ————————— ———————— = o e -——
[T T ememcc e e —————-—— S -——— crmmec e —-—————
CR 6D LOCAL NEUTRON FLUX VALOES *-
C *-
CL ((FLF (K, 4) ,K=1, NGROUP) ,M=1,NLP) *e
Cc *-
Ccw NGROUP*NLP *-
C *-
CcD FLF LOCAL VALUE OF THE NEUTRON TOTAL FLUX, *-
CcD AS ASSOCIATED WITH A SUB-VOLUME WITHIN THE *—
CcDh REFERENCE ZONE NRZ L2
(o *-

G s o e e e e o e e e o e

Chkkkkkkkkkkkhkkhpkkhokkkhhkkkkkkkkhhkhkhkkk ek kb kkhk kb ke bk kkkkka

c -
CEOF RZFLOX -
C -

(ot 22222 222122222 3222222222222 23R R 22t i s i 22T ST YT N
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SPECIFICATIONS FOR INTERFACE FILE FIXSRC

ChikhkphhhiokdhkhkhkhkdkbprkbrrbkhhbhkhkkR kA khkkkrrhkhkhkkrhkkkE kKR RE R K=

c REVISED 07/23/75 - REVISED 064/01/80 -
c -
CF FIXSRC -
c -
CE DISTRIBUTED AND SURFACE FIXED SOURCES -
¢ -

Chrkkkfekkhkhkkhkhkfkdork kbehkrhhk ke hkh etk rhhk Rk kh kb kAR kIR R KRR KRRk K-

o e e e o e o e o o e e o e om0 e e e - -

CR FILE IDENTIFICATION -
c -
CL HNAME, (HUSE (I),I=1,2) ,IVERS -
C -
cw 143%MULT=NUMBER OF WORDS -
c -
CD HNAME HOLLERITH FILE NAME - FIXSRC ~ (A6) -
cD HUSE (T) HOLLERITH USER IDENTIFICATION (A6) -
cD IVERS FILE VERSION NOUMBER -
cDp MOLT DOUBLE PRECISION PARAMETER -
co 1- A6 WORD IS SINGLE WORD -
ok 2- A6 WORD IS DOUBLE PRECISION WORD -
c -~
[ N - ———— e —m———— ——e e ———————— ———— —— —————
Cr=wom- - ———— - - - - o - R e - - -
CR SPECIFICATIONS (1D RECORD) -
C -
cL ITYPE,NDIM,NGROUP, NINTI,NINTJ,NINTK,IDISTS, NDCONP,NSCONP, NEDGI, -
cL NEDGJ, NEDGK -
c -
c¥ 12=NUMBER OF WORDS -
c -
cp ITYPE TYPE SOURCE. -
cp 0=DIFFUSION -
cp 1=SN -
cD NDIN NUMBER OF DIMENSIONS -
cD NGROUP NUMBER OF 3ROUPS -
cD NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS -
co NINTJI NUMBER OF SECOND DINENSION FINE MESH INTERVALS -
cD NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS =
c -
cN FOR MESHPOINT EDGE LOZATIONS, NINTI, NINTJ, AND NINTK ARE *-
cN INTERPRETED AS THE NOMBER OF POINTS (CNE MORE THAN THE *-
cN NUMBER OF INTERVALS) *-
cN FOR SPECIAL TRIANGOULAR GEOMETRIES, NINTI IS THE NUMBER OP *-
CN POINTS ON EACH PLANE, AND NINTJ IS SET TO 1. *-
c -

(CDNT)
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IDISTS DISTRIBUTED SOURCE FLAG.

0= NO DISTRIBUTED SOURCE GIVEN.

1= DISTRIBUTED SOURCE IS GIVEN BY POINT

2= DISTRIBUTED SOURCE IS GIVEN BY ZONE

3= SAME AS 1 BUT AN ADDITIONAL RECORD IS
PRESENT AT END OF DATA

4= SAME AS 2 BOT AN ADDITIONAL RECORD IS
PRESENT AT END OF DATA

NDCONP NUMBER OF DISTRIBUTED SOURCE CONPONENTS

= NUMBER OF ZONES IF IDISTS IS 2 OR 4
Nsconp NUMBER OF SURFACE SOURCE COMPONENTS (0)
NEDGI NUMBER OF FIRST DIMENSION BOUNDARY SOURCES (
NEDGJ NOMBER OF SECOND DIMENSION BOUNDARY SOURCES
NEDGK NUMBER OF IHIRD DIMENSION BOUNDARY SOURCES (

e
-
K
K
L 2
b
L T8
E T8
0) *-
(0) *-
0) *-

- - - ——— - - - - - ——— - — - - -

ONE-DIMENSIONAL DISTRIBUTED FIXED SOURCE (2D RECORD)
PRESENT IF NDIM.EQ.1 AND IDISTS IS 1 OR 3
( (0DIST(L,I),L=1,NDCOMP) ,I=1, NINTI) ~~-NOTE STRUCTURE BELOW---
NDCOMP*NINTI=NUMBER OF WORDS

DO 1 3=1,NGROUP
READ (N) *LIST AS ABOVE#

ODIST (L, I) DISTRIBUTED SOURCE TIMES POINT VOLUME (CC)
BY COMPONENT, INTERVAL, AND GROUP

-

- 4 P = > > s - = —— > - - - -———— -

MOLTI-DIMENSIONAL DISTRIBUTED FIXED SOURCE (3D RECORD)
PRESENT IF NDIM.GE.2 AND IDISTS IS 1 OR 3

{ (0DIST(X,J) ,I=1,NINTI),J=1,NINTJ) ===NOTE STRUCTURE BELOW==-

NINTI*NINTJI=NGMBER OF WORDS

DO 1 N=1,NGROUP

DO 1 L=1,NDCOMP

PO 1 R=1, NINTK

READ (N) *LIST AS ABOVE%*

QDIST (X,J) AS DEFINED ABOVE.

(CONT)
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Cmmememrere ;e e cce—;e— e c s e—— - . ————— -—- - -
CR FIRST DIMENSION SURFACE SOURCE POINTERS (4D RECORD) -
C . -
cc PRESENT IF NEDGI.NE.O -
c -
o NOT ALLOWED IN VENTURE -
C -
C ———————————————————————————————————————— - - - - - - -
Comemmccc e c e e ——rmm—cec e ——— -— -
CR FIRST DIMENSION SURFACE SOURCES (5D RECORD) -
c -
cc PRESENT IF NEDGI.NE.O -
C -
CN NOT ALLOWED IN VENTURE -
Cc -
Coccmemecrccccccccmc e e e — e ————— —— ——
e e TS e ———————ee -——- - ———————-
CR SECOND DIMENSION SURFACE SOURCE POINTERS (6D RECORD) -
Cc -
c PRESENT IF NDIM.GE.2 AND NEDGJ.NE.O -
c -
cN NOT ALLOWED IN VENTURE -
c -
c ----- L L - —— - - P T -

c -------------- - —— T —— . - B - anan -
CR SECOND DIMENSION SURFACE SOURCES (7D RECORD) -
c -
cc PRESENT IF NDIM.GE.2 AND NEDGJ.NE.O -
C -
CcN NOT ALLOWED IN VENTURE -
c -
c ---------- - — - - - ——— - - ———— - - -

c—--_--- ————————————— - - . - - an - - - — -

CR THIRD DIMENSION SURFACE SOURCE POINTERS (8D RECORD) -
C -
cc PRESENT TF NDIN.EQ.3 AND NEDGK.NE.O -
c -
CN NOT ALLOWED IN VENTURE -
c -
C---_ ————— - W "> - = - - - o - o - - - - - - -
(o T R e - - - - - e T T - -

CR THIRD DIMENSION SOURFACE SOURCES (9D RECORD) -
C -
cc PRESENT,IF NDIN.EQ.3 AND NEDGK.NE.O -
C -
cN NOT ALLOWED IN VENTOURE -
C -
c——— —————— - = > oo - - - - - - - - - - -
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Cowmomrcccmc e ccra e cc e m e e mm———a e ——-—— - —————— -
CR SOORCE BY ZONE AND GROOP (10D RECORD) ' *=
(o *-
cC PRESENT IF IDISTS IS 2 OR 4 *-
(o *-
CL ({ZSOR (L,N) ,1=1,NDCONP), N=1,NGROUOP) *=
(o .
CW NDCOMP*NGROUP=NUMBER OF WORDS *-
Cc -
CcD ZSOR (L, N) SOURCE BY ZONE AND GROUP - NOT HNULTIPLIED -
(o4)] BY ZONE VOLUME %=
Cc e
Crmmmwamm—— - wememcce e ——————————— — -
Commmmecccceccccccccc e e rer e c e —————————— - -
C ADDITIONAL RECORD IF IDISTS IS 3 OR 4 (11D RECORD) e
(o . -
CL (R(N) ,N=1,20) *
C *~
cw 20=NUMBER OF WORDS *=
C .
CD R(1) KEFFECTIVE *-
[ e
Crmmermmc—rccccac e e e r e e o - —————— e

CERRREEREREKREK R KRR RKERRER R R AR AR ERRE KRR AR KRR R AR AR R K-
c -
CEOP FIXSRC -
c -

CEEARREEKRKEKRKERERK KK KRR ERKRKRKRRERRR KRR KRR AR R AR R R Rk kR RERREER K-
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SPECIFICATIONS FOR INTERFACE FILE SEARCH

CRRbkhKREAAKKEREERRRERREKKE KRR KK RKEREREER KRR AERRERKE XK ERRE KKK KRR R KRR K K=

Cc
C
CFP
c
CE

c
CRERAEEREREEREREKEARER KRR KRR R AR AR KRR AR KRR AR AR R SRR RS R AR AR TRk~

Commam

Cuommme

REVISED 07/22/75 - REVISED 04,/01/80
SEARCH ~-IIXX

CRITICALITY SEARCH FILE

- - = v—— - - - - - - -

FILE IDENTIFICATION
HNAME, (HOSE(I),I=1,2),IVERS

1+3*%*MULT=NUMBER OF WORDS

HNAME HOLLERITH FILE NAME - SEARCH - (A6)
HUSE(I) HOLLERITH USER IDENTIFICATION (A6)
IVERS FILE VERSION NUMBER

MOULT DOSBLE PRECISION PARAHETER

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

- o o - - - - - o e ———— - -

INDIVIDUAL DATA SET IDENTIFIER (1D RECORD)
NSHID, NREC, (NSP (I),I=1,18)

20=NUMBER OF WORDS

NSHID POSITIVE INTEGER YDENTIFYING A SET OF SEARCH
DATA, THIS AND FOLLOWING RECORDS REPEATED

UNTIL NEGATIVE NSHID TERMINATES FILE

NREC NOMBER OF RECORDS TO SKIP TO POSITION ON NEXT
INDIVIDUAL DATA SET IDENTIFIER RECORD
NSP(I) RESERVED
FILE SPECIFICATIONS (2D RECORD)

EFPFK,DKEPF,EPSK, FPSEI ,CMOD, (SRCH (L) ,I=1,5) ,ISRCH,ISZOP, NHAXNP,

NCINTI,NCINTJ,NCINTK,NISOSR,NSETS, NEIRNG,ITEND,ICEND,
(NRCH (I) ,I=1,19)

40=NUMBER OF WORDS

EFFK 'DESIRED MOULTIPLICATION FACTOR
DKEFF MULTIPLICATION FACTOR SLOPE

(ZONT)



EPSK
EPSEI

cHoD

SRCH(I)
ISRCH

Iszop

NMAXNP

NCINTI
NCINTJ

NCINTK
NISOSR

NSETS

NEIRNG

ITEND

ICEND

C-86

CONVERGENCE CRITERION T0 BE MET BY EFFK
CONVERGENCE CRITERION TO BE MET BY PRIMARY
VARIABLE
MODIFIER APPLIED TO NUCLIDE CONCENTRATIONS
VARIED SPECIALLY (ISRCH=7 BELOW) ,MAY BE
.LT.0
RESERVED
TYPE OF SEARCH
0~ NOT DEFINED
1- BUCKLING SEARCH
2- ALPHA SEARCH
5- DIMENSION SEARCH
7~ NOCLIDE CONCENTRATION SEARCH BY
PROPORTIONAL ADJUSTMENTS OF SELECTED
INITIAL COYCENTRATIONS
9~ NOCLIDE CONCENTRATION SEARCH BY ADDING
WEIGHTED EIGENVALUE ADJUSTMENTS
T0 SELECTED INITIAL CONCENTRATIONS
SUBZONE OPTION FOR ISRCH = 7 OR 9
0- SEARCH DATA IS BY ZONE
1- SEARCH DATA IS BY SUBZONE

MAXIMUM NOMBER OF NEUTRONICS PROBLEMS OR TRIAL

EXIGENVALUES ALLOWED IM A SEARCH. A ZERO
HERE SPETIFIES A DIRECT SEARCH.

NOWMBER OF FIRST DIMENSION COARSE MESH INTERVALS

NUMBER OF SECOND DIMENSION COARSE MESH
INTERVALS

NOMBER OF THIRD DIMENSION COARSE MESH INTERVALS

NUMBER OF ISOTOPES OR NUCLIDES INVOLVED IN
CONCENTRATION SEARCH (ISRCH = 7 OR 9)

NUMBER OF SPECIFICATION SETS IN CONCENTRATION

SEARCH (ISRCH = 7 OR 9)

EIGENVALUE (EI) RANGE RESTRICTIONS. SEARCH
TERMINATED IF SPECIFIED RANGE IS VIOLATED.
-1 BI.LT.O
0- NO RESTRICTION ON EI
1- EI.GT.D AND .LT.1
2- BI.GT.1

TERMINATION OPTION ON ITERATIVE PROCESS. SEARCH

IS LINITED BY NMAXNP, NUMBER OF OUTER
ITERATIONS ,OR OTHER PARAMETER, THEN

0- NO RESTRAINT

1- TERMINATE IF CONVERGENCE CRITERIA ARE
NOT MET

2- IP CONVERGENCE CRITERIA ARE NOT MET,
TERMINATE ONLY IF PROBLEM IS NOT
CONVERGINS.

TERMINATION OPTIONS ON NUCLIDE CONCENTRATIONS

0- TERMINATE IF ANY NUCLIDE CONCENTRATION
BECOMES NEGATIVE AT ANY STAGE OF THE
CALCULATION

1- TERNINATE IF ANY NUCLIDE CONCENTRATION
IS NEGATIVE AT THE END OF THE SEARCH

2- ALLOW MESATIVE NUCLIDE CONCENTRATYONS

(zoNT)
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%=
K
*w
e
Xe
*=

cD NRCH (1) .GT.0 - INDICATES THAT MACROSCOPIC CROSS

cD SECTIONS ARE TO BE RECALCULATED DURING

cD A DIRECT SEARCH

cDb NRCH (2) .GT.0 -~ INDICATES SECONDARY SEARCH

co SPECIFICATIONS (RETERENCE SET) ARE TO BE USED
co IP THE SPECIFIED CONSTRANTS ON THE SEARCH

cD EIGENVALUE ARE NOT SATISFIED USING THE

) PRIMARY SEARCH DATA

ch NRCH (3-19) RESERVED

c

Cromrevcccnenarcc e - — . e = " -~ - — "> - - = - - -
C —————————————————————————————————————————— - - - D = - o - - -
CR COARSE MESH MODIFIERS FOR DIMENSION SEARCH

CR {3D RECORD)

c

cc PRESENT IF ISRCH.EQ.5

c

cL (SRHDI (I) ,I=1,NCINTI), (SRHDJ(J) ,J=1,NCINTJ), (SRHDK (K) ,K=1, NCINTK)
c

cw NCINTI+NZINTJI+NCINTK=NOMBER OF WORDS

c

cp SRHDI (I) PIRST DIMENSION COARSE MESK MODIFIERS

cD SRHDJ (N SECOND DIMFNSION COARSE MESH MODIFIERS

cDp SRHDK (K) THIRD DIMENSION COARSE MESH MODIFIERS

c

Cremremccccncrer e e e e e —a———— —— ————

C ----- - P S . OB M = D W WD WP WD G G o D WP TR W S WP TP D e G e A S N -
CR NUCLIDES FOR PROPORTIONAL SEARCH AND SPECIAL SEARCH

CR (4D RECORD)

c

cc PRESENT IF ISRCH.EQ.7

c

cL (NSHZ1 (I} ,I=1,NSETS), (NSHZ2(I) ,I=1,NSETS),

cL ( (HNNAMS (¥,I) ,N=1,NISOSR) ,I=1,NSETS), (HNSHN(J) ,J=1,10)

c

cw 2%*NSETS+MULT* (NISOSR*NSETS+10) =NUNBER OF WORDS

c

cp NSHZ1(I) FIRST NUMBER OF A CONSECUTIVE SET OF ZONES

cD IF ISZOP.EQ.0, OR OF A CONSECUTIVE SET OF

cp SUBZONES IF ISZOP.EQ.1

cD NSHZ2 (T) LAST NOMBER OF A SET OF ZONES OR SUBZONES

cD HUNAMS (N, I) REFERENCE NAMES OF NUCLIDES WHOSE

cD CONCENTRATIONS ARE TO BE ADJUSTED

cDp PROPORTIONATELY IN ADOVE 20NES (A6)

cD HNSHN (J) SEARCH NUCLIDE REFERENCE USED AS NOTED BELOW
cp (46)

c

{CONT)
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cc HNNAMS CONCENTRATIONS ADJUSTED ACCORDING TO -
cc C2 = C1*EI AND HNSHN CONCENTRATIONS ADJUSTED -
cc ACCORDING TO C2 =C1 + C1%(1,0-EI)*CHOD WHERE -
cc EI IS THE EIGENVALUE. -
cc €1 IS THE INITIAL CONCENTRATION, AND -
cc C2 IS THE FINAL OR INTERMEDIATE VALUE OF -
cc THE CONCENTRATION -
C -
c---—-- ----- - - B - —— > D W " Ny i D o - T — 0 - S -
C---—- ----- -y ———— D - - - - _— Y T A . S b oy -
CR NUCLIDFS FOR SEARCH INVOLVING WEIGHTED EIGENVALUE -
CR ADJUSTMENTS TO INITIAL CONCENTRATIONS -
CR (5D RECORD) -
Cc -
cc PRESENT IF ISRCH.FQ.9 -
c -
cL (NSHZ1(I),I=1,NSETS), (NSHZ2(I),I=1,NSETS), -
cL { (HNNAMS (N,Y) ,N=1,NISOSR),I=1,NSETS), -
cL ((CHZDN (N, I),N=1,NISOSR) ,I=1, NSETS) -
C -
cw NSETS* (2+NISOSR* (14 MULT) ) =NUMBER OF WORDS -
C -
cD NSHZ1 () FIRST NUMBER OF A CONSECUTIVE SET OF ZONES -
cD IF ISZOP.EQ.0, OR OF A CONSECUTIVE SET OF -
cD SUBZONES IF ISZOP.EQ.1 -
) NSHZ2 (1) LAST NUMBER OF A SET OF ZONES OR SUBZONES -
cp HNNAMS (N, ) REFERENCE NAMES OF NUCLIDES WHOSE -
cp CONCENTRATIONS ARE TO BE ADJUSTED -
) CHZDN (N, I) CONCENTRATION NODIFIERS -
c -
cc CONCENTRATIONS ADJUSTED ACCORDING TO -
cc C2 = C1+EI*CHZDN WHERE EI, C1, AND C2 ARE -
ce AS DEFINED UNDER ISRCH .EQ. 7 -
c -

Crm s r maar md o o o e e 0 = o o e e > B 4B e e = e 4 i = o

CEE R Kk Rk Rk koK d k% ik 3k ok g ok 3k ok ok & ol ook ok kol ok oK ok ok kool ko sde ook ok ek o ok e sk ik ofe sk ok ok o o ok ok e ok ok K Kk ke
c -
CEOF SEARCH -
C -
Cres kb kkrhkkhkkkkh kk khkk Rk R Rk ok hkokkkkkkkkkhkkokkkkkkkkkkkkkkkbkkhkkkkkkk ke
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SPECIFICATIONS FOR INTERFACE FILE DLAYXS

CRRk kgl ok fodok ok ek fokdkodkok kokokakok ok ok ok ok dedkok K kol ke ok ok k ok Rk kR kR kR R kK K-

Cc REVISED 07/23/75 -
c -
CF DLAYXS - III -
c -
CE MICROSCOPIC GROUP DELAYED NEUTRON PRECURSOR DATA -
C -
o3 THIS FILE PROVEDES PRECURSOR YIELDS, -
cx EMISSION SPECTRA, AND DECAY CONSTANTS -
CN ORDERED BY ISOTOPE. ISOTOPES ARE IDENTIFIED -
CcN BY ABSOLUTE ISOTOPE LARELS FOR RELATION TO -
CN ISOTOPES IN EITHER FILE ISOTXS OR GRUPXS. -
c -

Cokthkkrthhkkhohhkkhkkkrhkkkhkkd kkkhkkhkhk ek khkkktkbk ki hkkk ki

Crmmcawo——- - ——— - ———— - " - 4 o - - - - - - o - -

cs PILE STRUCTURE -
cs -
cs RECORD TYPE PRESENT IF -
CS S RSN SN TS SSSNSENISCSERSTTIER ES S ESRESTSEES=EES=E -
cs FILE IDENTIFICATION ALWAYS -
cs FILE CONTROL ALWAYS -
cs FILE DATA, DECAY CONSTANTS, AND -
cs EMISSION SPECTRA ALWAYS -
CS  #%%txx*k&s** (REPEAT TO NISOD) -
cs  * DELAYED NEUTRON PRECURSOR -
cs = YIELD DATA ALWAYS -
cs Kk kR Rk K -
c -
Cre v nce c e c e craen oo = - - - s e > - o n s o s o o — m—wa---
c— ——————————— - wn - - - - = - - - - s v ———— e > - - -
CR FILE IDENTIFICATION -
c -
cL HNAME, (HOSE (I) ,I=1,2),IVERS -
C -
cW 1+3%MOLT=NUMBER OF WORDS -
c -
(o)) HNAME HOLLERITH FILE NAME - DLAYXS - (A6) -
cD HUSE(I) HOLLERITH USER IDENTIFICATION (A6) -
cD IVERS FILE VERSION NOMBER -
cp MULT DOUBLE-PRECISION PARAMETER -
cD 1- A6 WORD IS SINGLE WORD -
co 2- A6 WORD IS DOUBLE PRECISION WORD -
c -
C___-----_-—— ————————————————————————————————————————— - - —— - - .-y - - - -
C ------- - S P S - D T T WP S S WS - D W R S W - — - —— - - - - - -
CR PILE CONTROL (1D RECORD) -
C -
cL NGROUP,NISOD, NFAM, IDUY -
c -
cH 4=NUMBER OF WORDS -
C -

{CONT)
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cD NGROUP NUMBER OF NEUTRON ENERGY GROUPS IN SET -
cn NISOD NUMBER OF ISOTIPES IN DELAYED NEUTRON SET -
o) NFAM NUMBER OF DELAYED NEUTRON FAMILIES IN SET -
cD IDUM DUMMY TO MAKE UP FOUR WORD RECORD. -
c -
c -------- - . o > = —— - - T . -
C ———————————————————————————————————— - - - . - -
CR FILE DATA, DECAY CONSTANTS, AND EMISSION SPECTRA -
CR {2D RECORD) -
c -
cL (HABSID(I),I=1,NISOD), (FLAM(N),N=1,NFAMN), ( (CHID (J,N),J=1,NGROUP), -
cL N=1,NFAM), (EMAX (J) ,J=1,NGROUP) ,EMIN, (NKFAN(I) ,I=1,NISOD), -
cL (LOCA (1), I=1, NISOD)

c -
CcH (2¢MULT) *NISOD+ (NGROUP+1) * (NFAM+1) =NUMBER OF WORDS -
c -
cD HABSID (I) HOLLERITH ABSOLUTE ISOTOPE LABEL FOR ISOTOPE I (A6) -
€D FLAM (N) DELAYED NEUTRON PRECURSOR DECAY CONSTANT -
cD FOR TFANILY N -
cD CHID (J,N) FRACTION OF DELAYED NEUTRONS EMITTED INTO NEUTRON -
cp ENERGY GROUP J FROM PRECURSOR FAMILY N -
(o)) EMAYX(J) MAXINOM ENERGY BOUND OF GROUP J (EV) -
cD ENIN MINIMUM ENERGY BOUND OF SET (EV) -
cDp NKFAM (I) NOMBER OF FAMILIES TO WHICKH FISSION IN ISOTOPE I -
cD CONTRIBUTES DELAYED NEUTRON PRECURSORS -
cD LOCA (I) NUMBER OF RECORDS TO BE SKIPPED TO READ DATA POR -
cp ISOTOPE I, LOCA(1)=0 -
C -
c —————— - - - - - - - - - - - A ————— - ——— - — - - - -
C-- -------------------------------------- - - > - - - -
CR DELAYED NEUTRON pnacuason YIELD DATA (3D RECORD) -
c -
cL ( (SWUDEL (J,K) ,J=1,N3ROUP) ,K=1,NKFANT) , (NUMFAN (K) , K=1, NKPANI) -
c -
cc NKFAMI=NKFAY (I) -
c -
cw (NGROUP+1) *NKFAMI=NUMBER OF WORDS -
c -
cD SNOUDEL(J,K) NUMBER OF DELAYED NEUTRON PRECUSORS PRODUCED IN -
cD FAMILY NUMBER NOUMFAM (K) PER FISSION IN -
cD GROUP J -
cD NUMFAM (K) FAMILY NUMBER JF THE K-TH YIELD VECTOR IN -
cp ARRAY SNUDEL (J,K) -
c -
c ------------------------------------------------ - - -
(i 2332222223333 223322222222 22 2222222222222 2222222223232 332222 T 22N
c -
CEOF DLAYXS -
c -

o 22232 22222232 222222222 222222 222 2ttt a2 s sl 22 23 B
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SPECIFICATIONS FOR INTERFACE FILE PWDINT

CEREEREERRA R AR AR KRR AR AR RR AR AR R AR E R R KRR R RR KRR Rk Rk h &

I I I A |

t ot

c REVISED 07/23/75 - REVISED 04,/01/80

gr PUDINT

g? PORER DENSITY BY INTERVAL
g**t*t**tt**ttt*‘**t**#******tt**t*tt*tttt****************#***t*#***t*¥*~
Comvecmcncccew- c—ma—— - —————— —— - ———

CR FILE IDENTIFICATION

gL HNAME, (HUSE (I),I=1,2) ,IVERS

E“ 143*MULT=NUMBER OF WORDS

CD HNANE
CD HUSE(I)

HOLLERITH FILE NANE - PWDINT - (A6)
HOLLERITH OUSER IDENTIFYCATION (a6}

LI O O S O B B B R B N |

ch IVERS FILE VERSION NUMBER

CcD ¥OLT DOUELE PRECISION PARAMETER

CD 1- A6 WOPD IS SINGLE WORD

cD 2- A6 WORD IS DOUBLE PRECISION WORD

c

Comrmt et rrer e e e e o - - ————————————————— ——— ——
Crmecrcrrccccr e e c v c e e r e —————— - [ -
CR SPECIFICATIONS (1D RECORD)

Cc

CL TIME, POWER, VOL, IHN, JM¥, KM, NCY, NBLK *-
c -
CW 8=NOMBER OF WORDS -
[of -
ch TINE REFERENCE REAL TIME, DAYS -
co POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, -
co WATTS THEPMAL -
cD VoL VOLUME OVER WHICH POWER WAS DETERMINED,CC -
cp IN NUMBER OF FIRST DIMENSION FINE INTERVALS -
CcD Jn NUMBER OF SECOND DIMENSION FINE INTERVALS -
[od -
CN POR SPECYAL TRIANGULAR GEOMETRIES, IM IS THE NUMBER OF *-
CN TRIANGLES ON EACH PLANE AND JM IS NOT DEFINED (SET TO 1) ¥
[ o4 -
(1) KM NUMBER OF THIRD DIMENSION FINE INTERVALS -
CD NCY REFERENCE COUNT (CYCLE NUMBER) -
cn NBLK = *=
C -
c ------------------------------------------ L T L T R -

{CONT)
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G e e e e e e e e e e e e e e e e - F S S —

CR PORER DENSITY VALUES (2D RECORD) -
SL {(PWR (1,3} ,I=1,IM),J=1,TM)-----NOTE STRUCTURE BELOW====- :
gw IM*JM=NUMBER OF WORDS :
gs DO 1 K=1,KHN :
CS 1 READ(N) *LIST AS ABOVE=* -
gD PWR (X, J) POWER DENSITY BY INTERVAL, WATTS/CC :
I -

o e e e e i e e v ot e e e e P A e o 4 " = " " = - ——

(C e e ek o o e sk ok ofe etk e e e e o etk kool ok ek ok ek koo ek koo ek ke ke ke kR Rk kkkok ok ke ek kK kK Kk

c -
CEOF PY¥DINT -
c -

Coekk kbR hkh ko ki krphih kb bk hkrkhktokikkhkkkhhkhkdkkkkRkhkkkrhka
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SPECIFICATIONS FOR INTERFACE FILE CXSPRR

Chkkkkkkhkkhkhhphkdphokkhhhhhkhkde bk kkhkhkdokkkhkkrrkkkkhhkkrkhkkdhhhkhbkkkgk ke

c PREPARED 10/18/73 -
c -
CF CXSPRR -
c -
CE DATA FOR CROSS SECTION PROCESSOR -
C -
cy SEE INTERFACE FILE CONTRL, RECCRD XCPINS, FOR REFERENCES -
(] TO ARRAY IX -
c -
Coek ook & otk dod oo de ke e ko e ot Ao ook ok e ek ke e e e e kool e e i kel e ok e R R ek kR Rk kR A KR K
Crmrm e cram o e oo - o o o o - - > e o > W D T o e D o . >
cs FILE STRUCTURE -
cs -
cs RECORD TYPE PRESENT IF -
CS i ittt -ttt t -t -ttt 1 -t 5t -
cs FILE IDENTIFICATION ALWAYS -
cs 1D FILE CONTROL ALWAYS -
cs 20 CITATION SET NUMBERS NOP (1) GT O -
o 3D NEOUTRON ENERGY SPECTRUM NOP(3) GT 0 -
cs 4D TRANSPORT MULTIPLIERS NOP {4) GT 0 -
o -
cs #4%kxk4 k% (REPEAT FROM 1 TO NOP(5)) -
Ccs * SD ISOTOPE DATA NOP(5) GT 0 -
Cs ook ok ok & ok -
Ccs -
cs s4skxxxtx (REPEAT FROM 1 TD NOP(6)) -
cs % 6D ISOTOPE NAMES IN MIKTURE NOP(6) GT O -
cs * 7D ISOTOPE DENSITIES IN MIXTURE NOP (6) GT O -
cs *okok dekk kK -
cs -
cs sk sxxtxkx (REPEAT FROM 1 IO NOP (6)) -
cs *# 8D MIXTURE DATA NOP(6) GT 0 -
cs ok AR K KK -
c -
Crmmmmm—re—m e m e e e ——————————————————— e ms e —————
C - - - — ———————— - - - - —— > - - - - - - - —— - o -
CR FILE IDENTIFICATION -
c -
CcL HNAME, (HUSE(I),I=1,2),IVERS -
c -
cw IXMULT + 1 -
C -
cD HNAME HOLLERITH FILE NAME - CXSPRR - (A6) -
cD HUSE HOLLFRITH USER IDENTIFICATION (A6) -
cD IVERS FILE VERSION NIMBER -
cD MOULT DOUBLE PRECISION PARAMETER -
cp 1 - A6 WORD IS SINGLE WORD -
cD 2 - A6 WORD IS DOUBLE PRECISION WORD -
c -
C_-_... ____________________________________ - —— - T - - - - -
(zonT)



c- .................................. - -——— - - - -
CcR 1 FILE CONTROL

c

cL (NOP(I),I=1,24)

c

cH 24

c

co NoP (1) NOMBER OF CITATION CROSS SECTION SETS TO PROCESS
cp (IF NOP(1) EQ O AND IX(3) EQ 1 AND IX(5) EQ f,
€D SET ONE WILL BE PROCESSED)

co NOP (2) SCATTERING BLOCKING FACTOR FOR NUCLIDE-ORDERED

cp FILE CREATED FROM CITATION CROSS SECTIONS

€D 0 - NSBLOEK = 1

cp N - NSBLOK = N, IF (NGROUP/N)*N EQ NGROUP,

cD OTHERWISE NSBLOK = 1

cp NOP (3) OPTION TO INPUT A NEUTRON ENERGY SPECTRUM

cD 0 -~ NO

cD N - YES (N SHOULD BE EQUAL TO THE NUMBER OF
) ENER3Y GROUPS ON THE CROSS SECTION FILE)
cD NOP () OPTION TO CREATF PSEUDO DIRECTION DEPENDENT

(03] TRANSPORT DATA

cD 0 - NO

cp 1 - YES

co NOP (5) OPTION TO INPUT OVERRIDE DATA FOR ISOTOPES

cp 0 - NO

cD N - YES (N IS THE NUMBEZR OF RECORDS OF DATA)

€D NOP (6)
cD NOP (7)

co NOP (8~9)
cD NOP (10)

cD NOP (11-23)
cD NOP (24)

C-94

NUNSER OF NIXTORES {REQUIRED IF IX(11) EQ 1)
MAXINUM NOMBER OF ISOTOPES IN ANY MIXTURE
(REQUITED IF IX(11) EQ 1)
RESERVED
OPTION ON USE OF THE OVERRIDE DATA FOR ISOTOPES
WHEN NOP(5) GT 0 (APPLICABLE ONLY WHEN
IX(3) EQ 1 AND IX(5) EQ 0)
0 - DATA CORRESPONDS WITH THE ORDER OF
ISOTOPES IN THE FILE
1 - DATA IDENTIFIES ISOTOPES TO BE SELECTED
BY UNIQUE ISOTOPE LABEL
RESERVED
OPTION ON EDIT DURING CITATION CROSS SECTION
PROCESSING
0 - NO
1 - YES

(SONT)
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cr 2D CITATION CROSS SECTION SET NUMBERS -
cc PRESENT IF NOP(1) GT 0 -
cL (ISET (I) ,I=1,N0P1) -
cw NOP1 = NOP (1) -

cD ISET SET NUMBERS IN ASCENDING ORDER OF APPEARANCE -
CcD IN LIBRARY -

[od T et D b R ettt L L R S —-— -—-— -

CR 3D NEUTRON ENERGY SPECTRUM -
cc PRESENT IF NOP(3) GT 0

cL (WGT(I)},I=1,N0P3)

cH NOP3 = NOP (3) -

CD WGT SPECTRUM FOR WEIGHTING IN MIXTURE CALCULATION -

CR 4p MULTIPLIERS FOR TRANSPORT CROSS SECTION

cc PRESENT IF NOP(4) GT O

cL (TRMOD (I),I=1,3)

Q
1

CD TRMOD MOLTIPLIER FOR EACH COORDIVATE DIRECTION
CD STRPD(I) = TRMOD(I) *STRPL(1) FOR EACH ENERGY

Creccrcvrrrc e e r e e mcm e rcaane = cw - - - - emececscccnacsee

CR 5D ISOTOPE DATA -

ccC PRESENT IF NOP(S) GT O -
cc THERE MUST BE NOP(5) RECORDS -

cwN WHEN NOP(10) EQ O, -
cn THIS DATA MAY BE USED WHEN IX(3) EQ 1 TO CONTROL THE -
cN PROCESSING OF THE INPIT CROSS SECTIONS. THE ORDER -
cN OF THESE RECORDS MUST BE ONE~TO-ONE WITH THE ORDER -
cN OF THE ISOTOPES IN THE INPUT CROSS SECTIONS. FOR EACH -
cn ISITOPE READ FROM THE INPUT CROSS SECTIONS, ONE RECORD -
cN IS READ FROM THIS DATA -

(CONT)
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cN -
cn A) IF HISONM EQ G6HDELETE, THE DATA FOR THIS ISOTOPE -
cn IS NOT WRITTEN ON THE NEW NUCLIDE-ORDERED PILE -
cw B) IF HISONY NF 6HDFLETE, THE DATA FOR THIS ISOTOPE -
cY WILL BE COPIED TO THE NEW NUCLIDE-ORDERED FILE -
cN {NON~-BLANK OR NON-ZFRO DATA WILL REPLACE THE -
oy DATA OY THE NEW FILE) -
cN C) IF AFTER READIN3 NOP(5) RECORDS, THERE ARE ISOTOPES -
cN REMAINING IN THF INPUT CROSS SECTIONS, THOSE -
cn REMAINING WILL BE DELETED FROM THE NEW FILE -
cn -
cy WHEN NOP(10) EQ 1, -
cN THIS DATA MAY BF USED WHEN IX{3) EQ 1 AND IX(5) EQ 0 TO -
cN CONTROL THE CONTENT OF THE WEW ISOTXS FILE. THE ORDER -
cn OF THE RECORDS IS NOT SPECIFIED SINCE THE UNIQUE LABEL -
cH (HISONM) IS USED TO IDENTIFY ISOTOPES TO BE COPIED TO -
cw THE NEW PILE, NON-BLANK OR NON-ZERO VALUES FOR THE -
cN RFST OF THE DATA WILL BE PUT ON THE NEW FILE. -
cN THE OUNIQUF LABEL CAN NOT BE CHANGED WHEN USING THIS OPTION. =~
cN -
cy IF THIS DATA IS NOT PRESENT, ALL ISOTOPES ON THE INPUT -
cy CROSS SECTIONS WILL BE COPIED TO THE NEW FILE -
C -
CL HISONM,HABSID,HMAT, AMASS,EFISS, ECAPT,KBR, (I0P (I),I=1,3) -~
c -
cw 3%NULT + 7 -
c -
cD HISONM HOLLERITH ISOTJPE LABEL (GNIQUE) (A6) -
ch HABSID HOLLERITH ISOTOPE LABEL (ABSOLUTE) (A6) -
cD HMAT HOLLERITH ISOTOPE LABEL ({REFERENCE) (A6) -
cd AMASS GRAM ATOUIC WEIGHT -
ch EFISS TOTAL THERMAL ENERGY YIELD/FISSION (W.SEC/FISS) -
coD ECAPT TOTAL THERMAL FNERGY YIELD/CAPTURE(N,GAMMA) -
cD (W.SEC/CAPT) -
cD KBR ISOTOPE CLASSIFICATION -
co 10P RESERVED -
Corrrrm mm ra s m e c e st e o a—— e - e - - - = - - - - o m cap e -
C--------——--—--—--——-————o-———-----— ———————— - o o o e A S > o - -
cR 6D ISOTOPE NAMES IN MIXTURE -
C -
cc PRESENT IF NOP(6) GT 0 -
cc THIS RECORD AND THE REZORD FOLLOWING APPEAR IN PAIRS -
cc THERE MUST BE NOP(6) PAIRS -
C -
cL (HISOMX (L) ,I=1, NOPT) -
c -
cw MULT*NOP7 = MULT*NOP (7) -
c -
ch HISONX UNIQUE NAME OF ISOTOPE TO BE INCLUDED IN MIXTURE -
ch (BLANK NAMFS ARE IGNORED) -
C -
cy ANY ISOTOPE INCLUDED IF A MIXTORE WILL BE DELETED FROM THE -
CN NEW FILE -

{CONT)
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Cmm e e e e = = et b o

cR 7D ISOTOPE DENSITIES IN NIXTURE
c

cc PRESENT IF NOP(6) GT O

c

oL {RDENS {I},I=1,NOP7)

c

cw NOP7 = NOP (7)

C---’ ---------------

DENSITY OF ISOIOPE TO BE INCLUDED IN MIXTURE

Creewrmcrcncacce—— - e o e o e e 0 - - ——— ———

CR 8D MIXTURE DATA

c

cc PRESENT IF NOP(6) GT 0

cc THERE MUST BE NOP (6} RECORDS

C

cL HISONM,HABSID,HMAT,AMASS,EFISS, ECAPT,KBR, (IOP(I),I=1,3)

C

cw 3*MULT + 7

C

cD HISONH HOLLERITH HIXTORE LABEL (UNIQUE) (A6)

cp HABSID HOLLERITH MIXTURE LABEL (ABSOLUTE) (A6)

cD HMAT HOLLERITH MIXTORE LABEL (REFERENCE) (A6)
cD AMASS GRAM ATOMIC WEIGHT

cD EFISS TOTAL THERMAL ENERGY YIELD/FISSION (W.SEC/FISS)
cD ECAPT TOTAL THERMAL ENERGY YIELD/CAPTURE (N,GANMA)
cD (W. SEC/CAPT)

cp KBR MIXTURE CLASSIFICATION

co 10P RESERVED

c

cy NON-BLANK DATA SHOULD BE SUPPLIED FOR LABELS

cN AND NON-ZERO DATA FOR KBR

CN AMASS, EFISS, AND ECAPT ARE CALCULATED FOR MIXTURE BOUT
cN MAY BE REPLACED BY NON-ZERO ENTRIES

c

ol et T el d - o -

C*********‘t*ttﬁ***t**************t***********************#t*#*t#*t*t*##—

c
CEOF CXSPRR
(o}

-

c****t***#****##*#**#****t**#***t*t***#*#********************#**tt*#t*#t-
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SPECIFICATIONS FOR INTERFACE FILE FPRINT

Chkkkkhhkkkkkkkkkkhk R hkkf kR khhkhhkhkhkkhkk kg hkhkk e h kbR kkRkkkkkkkkk Rk x Ka

c REVISED 10/18/73 -
c REVISED 8/14/75 (ORNL) -
C REVISED 11/16/78 (ORNL) -
C -
CF PPRINT -
c -
CE CODE-DEPENDENT INPUT DATA FILE FOR PRINT MODULE -
C -
cH CONTROLS FILE PRINTINS AND PUNCHING. -
cy FILES MAY BE PRINTED AND/OR SAVED IN CARD IMAGE FORY -
c SUITABLE FOR INPUT TO THE STANDARD INPUT PROCESSOR. -
cx THE CARD IMAGES MAY BE SAVED ON TAPE, DISK, OR CARDS. -
c -

CHERREEEREERERKE KRR ERE R R ER KRR R KRR R

Crmr v rmm e e cm e o e an ——-——————-—-—-————— - - - - ——

cs FILE STRUCTURE -
cs -
cs RECORD TYPE PRESENT IF -
CS = eweesscccmees caeeeee- - - -
cs -
cs ov PILE IDENTIPICATION ALWAYS -
cs 1D FILE CONTROL ALWAYS -
cs * * & x ® % (REPEAT FROM 1 TO NSPECS) -
cs * 2D FILE PRINT/PUNCH CONTROL ALWAYS -
cs * 3D RECORD-TYPE I.D. NOKBERS NFREC.GT.0 -
cs * k£ K K % -
cs -
c ............................................ - ——— — - -~ —— - = - -
c—---' ....................................................................
crR FILE IDENTIFICATION -
c -
cL HNANE, (HUSE (I),I=1,2) ,IVERS -
c -
cW 3*MULT+1 -
C -
cp HNANE HOLLERITH FILE NAME - FPRINT - (A6) -
co HUSE (I) HOLLERITH JSER IDENTIFICATION (2A6) -
cD IVERS FILE VERSION NUMBER -
cD MOLT DOUBLE PRECISION PARAMETER -
cp 1- A6 WORD IS SINGLE RORD -
cD 2- A6 WORD IS DOUBLE WORD -
c -
c ------------------------------------------------------------------------

{CONT)
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[o el R ettt P D b b -~ - -

CR 1D FILE CONTROL -
C -
cL NSPECS,NBCD, NSTOP, NDUM -
C -
cw 4 -
C -
cD NSPECS NUMBER OF STANDARD FILES TO BE PROCESSED -
co (MUST BE .LE.20) -
co NBCD UNIT NUMBER FOR SAVING FILES IN CARD IMAGE FORN -
cp DEFAULT IS UNIT 7 AND NO ENDFILE OR REWIND -~
co IS PERFORMED. ANY OTHER ONIT SPECIPIED WILL -
co BE CLOSED OUT WITH ENDFILE AND REWIND. -
() NSTOP OPTION TO PLACE THE CHARACTERS *STOP' AT THE -
co END OF THE CARD IMAGES -
co 0- YES -
co 1- NO -
co NDUM OPTION TO PURGE OR RETAIN THE FPRINT PILE -
cD AFTER EXECUTION OF LASL PRINT/PUNCH -
co PROCESSOR -
cp 0- PURGE -
cD 1- RETAIN -
C -
(oL TR R R St T R ettt LB e ettt Lt - - -
C ———————————————————————————————————————————————————— -
CR 2D FILE PRINT/PUNCH CONTROL -
c -
cL FILEID,IVER,NOPT, NFREC -
c -
cw MULT+3 -
c -
cp FILEID HOLLERITH NAME OF FILE TO BE PROCESSED - (A6) =
cD IVER VERSION OF FILE TO BE PROCESSED (IF IVER=0, -
co THE LATEST VERSION WILL BE PROCESSED) -
cD NOPT PRINT/PONCH OPTION -
cD 0- PRINT ONLY -
cb 1- PONCH ONLY -
cD 2- PRINT AND PUNCH -
cp NFREC SELECTED RFCORDS FLAG -
cp .EQ.0 - PRINT COMPLETE FILE -
cp .GT.0 - PRINT SELECTED RECORD-TYPES AS -
co SPECIFIED IN THE NEXT RECORD -
cp (MUST BE .LE.10) -
C -

Comccmremem e ee e e e e e e ————— e —————————————— - - PO

(CONT)
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Lo - - —— = = = - - - -

CR 3D RECORD-TYPE I.D. NUMBERS

cc PRESENT IF NFREC.GT.O
cL (ID(I) ,I=1,NFREC)
cw NFREC

(93] ID(Ly - IDENTIFICATION NUMBERS OF SELECTED
CD RECORD-TYPES TO BE PRINTED

CD (MUST BE .LE.10)

(o -

[on B R D L et T R - - - -

Q
LI I R N I B T B |

CRERRERRERR KRR KL K KRR ARRKERKREER KKK KR AR R R KRR AR KRR AR KRR R R R -

c -
CEOF FPRINT -
c -

CERERKER AR KK R REREEREEE R AR AR KA RERERKERERRK KRR KRR AKERKER KR RRE KRR R KRB R R R
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Figure C.4. Newly Defined Files

SPECIFICATIONS FOR INTERFACE FILE EXPOSE

CRERKRE KRR RRERR R AR KRR RRKER R RS R RER KK KKK KRR R RREKREK R KR KR KRRE kKR K Rk Kok k-

o4
c
CFP
Cc
CE
Cc
cHn
cH
cN
CN
Cc

EXPOSE

REFERENCE 02/01/79 ORNL-5180

DATA FOR EXPOSURE CALCULATIONS

THE BASIC DATA REQUIRED FCGR SOLVING THE CHAIN

EQUATIONS IDENTIFIES NUCLIDES, FISSIONING

NOCLIDES, FISSION PRODUCTS, AND GIVES DECAY, YIELD,

AND COUPLING DATA

ENERGY,

ChEARERERRERERKEREARRKARRBRR R KRR ARk AKKRE KRk RERRERKKE KRR RRRK R KA RK KA RSNk K-

CR PILE IDENTIFICATION

c

cL HNAME, (HUSE (I),I=1,2) ,IVERS

c

cw 3*NULT + 1

c

cDp HNAME FILE NAME (A6) 'EXPOSE!

cd HUSE USER IDENTIFICATION (A6)

co IVERS FILEZ VERSION NUMBER

c

cN MULT 1 FOR LONG WORD, 2 POR SHORT WORD MACHINES
c

[l PR ———— e n—— - ———————— ————
C- ----------------- B - - an o - - - ——

CR 1D FILE REFERENCE INPORNATION

c

cL NEXP1,NISOE, NAMOPT, NYER, NGER, NFSLR, NFPR, NDCYR, NEXP9,NEXP10,
cL NEXP11,NMATXE,LSEXCH, LBEXCH, NEXP15, NOEDCY, NOEFIS, NOECAP,
cL NEXP19,NEXP20

c

cw 20

c

CN UNDEFINED DATA IS RESERVED FOR FUTURE USE

c

o) NEXP1 DOCUMENTING FILE REFERENCE NUMBER

cp NISOE REFERENCE NUMBER OF NUCLIDES

cp NUST BE NON-ZERO

cp NANOPT OPTION ON NUCLIDE NAMES

co IF 0 - THEY ARE ABSOLUTE NANES

cp IF 1 - THEY ARE USFR LABELS

c

cN IN FILE ISOTXS, ABSOLUTE NAMES ARE
oN HABSID, WHILE USER LABELS ARE HISONN
¢

oy UNTIQUE WAMES ARE REQUIRED HERE

c

(CONT)
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cD NYER NUMBER OF ENER3Y RANGES FOR YIELD DATA

cD (GENERALLY NON-ZERO)

cn NGER NUMBER OF ENERGY RANGES FOR GAMMA RAYS

cD NFSLR NOUMBER OF IDENTIFIED FISSILE NUCLIDES WHICH YIELD
ch FISSYONM PRODUCTS

co NFPR NUMBER OF FISSION PRODUCTS HAVING YIELD

co NDCYP NUMBER OF NUCLIDES WHICH DECAY

cD NEXP9 RESERVED

cD NEXP10 RESERVED

CD NEXP11 RESERVED

co NMATXE OPTION IF .GT. 0 INDICATING THE NUMBER

cD DOF MATRIX EXPONENTIAL DATA ENTRIES

co LSEXCH OPTION IF .GT.0 INDICATING THE NUMBER

cp OF ENTRIES IN THE SUPPLEMENTING TABLE OF EXPLICIT
co CHAIN DATA (USED WITH NATRIX DATA)

co LBEXCH OPTION IF .GT.) INDICATING THE NUMBER

€D OF ENTRIES IN THE BASIC TABLE OF EXPLICIT

co CHAIN DATA (USED ONLY ALONE)

co NEXP15 RESERVED

cp NOEDCY OPTION INDICATING DATA FOR THE DECAY PROCESS

ch IS INCLODED FOR GAMMA RAYS AND BETA PARTICLES

cD NOEFIS OPTION INDICATINS DATA FOR THE FISSION PROCESS
co IS INCLUDED FOR GAMMA RAYS AND BETA PARTICLES

co NOECAP OPTION INDICATING DATA FOR THE CAPTURE PROCESS
cp IS INCLUDED FOR GAMMA RAYS AND BETA PARTICLES

cD NEXP19 RESERVED

cp NEXP20 RESERVED

c

C -------- - == - T - —— "> - > > - ——— - - - - -

C ..... - - - - - —— - > - - - — - - - -
CR 2D TIFLE AND NUCLIDE NAMES

c

cc ALWAYS PRESENT

c

cN HEREAFTER ALL REFERENCES TO NUCLIDES IN THIS FILE ARE

cN BY THE ORDER NUMBER IN THIS TABLE OF NAMES

c

cL (HTL(3),3=1,12) , (HNUC(I) ,I=1, NISOE)

[o4

] MULT* (12¢ NISOE)

c

oD HTL DOCUMENTING TITLE (12a6)

cD HNUC (I) NAME OF NUCLIDE ORDERED I (A6) SEE NAMOPT OPTION
c

cN ALL NOCLIDES TO BE TREATED (EXPOSURE CALCULATED) MUST BE
oy NAMED IN THIS LIST (NORMALLY EXCLUDE COOLANT, STRUCTURE).

{CONT)
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c
cH WHEN THE AVERAGE GENERATION RATE WMETHOD IS USED, THESE
] SPECIFICATIONS ARE PROCESSED IN THE ORDER IN THIS LIST, SO
cn THEY SHOULD BE ORDERED ALONG CHAINS, DOMINATING ROUTES FIRST-
cN (EXAMPLE, 0U....PU, I..XE, XE..CS), FISSION PRODUCTS LAST.
c
cN NOZLIDES SPECIFIED HERE BOUT ABSENT IN THE SYSTEM OF COURSE
cN ARE NOT TREATED - IMPACTS ARE DOCUMENTED ELSEWHERE.
c
C —————————————————————————————————————————— - - - - - - - -
c ----------------------------------------------- - ——— -
CR 3p REFERENCE DATA
c
cc PRESENT IF NYER+NGER+NFSLR+NFPR+NDCYR .GT. 0
c
CcL (YER(N),N=1,NYER), (GER (J) ,J=1,NGER} , (IFSLR (K) ,K=1,NFSLR) ,
cL (IFPR (L), L=1, NFPR), (IDCYR (I}, I=1,NDCYR)
c
cH NYER+NGER+NFSLR+NFPR+NDCYR
c
cD YER LOWER ENERGY OF RANGE OF INCIDENT
cD NEUTRON ENERGY (EV), DECREASING ORDER
€D (LAST NUMBER TYPICALLY ZERO, SINGLE VALUE USUALLY 0)
cp GER MEAN OR EFFECTIVE ENERGY OF EACH RANGE
cp OF DATA FOR 5AMMA RAY ENERGY DATA, ORDERED BY
cDp DECREASING ENERGY, FOR DOCUMENTATION (EV PER PART.)
cp IFSLR REFERENCE ORDER NUMBER OF IDENTIFIED
cD NUCLIDES WHICH FISSION
cD IFPR REFERENCE ORDER NUMBER OF FISSION PRODUCTS

% cp (NUCLIDES POR WHICH FISSION YIELD DATA IS GIVEN)
cD IDCYR REFERENCE ORDER NUMBER OF NUCLIDES WHICH DECAY
c
C .......................................... - - - . D
C --------------------------------------- - - - - - - - -
CR 4D DECAY DATA
c
cc PRESENT IF NDCYR .GT. 0
c
cL (ALMDA {I) ,I=1,NDCYR)
c
cw NDCYR
c
cD ALMDA TOTAL DECAY CONSTANT FOR NUCLIDE ORDERED I IN THE
cD REFERENCE SET IDCYR(I) (SEC-1)
c
c ....................................... D A D D D T W D W e WD b
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c

cy ONLY NOUCLIDES GIVEN IN THESE CHAINS WILL BE TREATED

cH (EXPOSED)

c

Cr e e e s m e a e e e o e e e = - - = e > - = = " = " - " -
G o e e e et et - e o o e A 0 e = o 0 0 O e o
CR 9D DEZAY ENERGY RELEASE DATA

c

cc PRESENT IF NOEDCY .GT. O .AND. NDCYR* (NGER+2) .GT. 0

c

CcL ( (EGAMA(I,J)},I=1,NDCYR),J=1,NGER), (EBETA (I),I=1,NDCIR),

CL (EDCY (T) ,I=1,NDCYR)

c

cw NDZYR* (NGER+2)

c

co EGAMA (I, J) TEE AMOUNT OF ENERGY RELEASED PER ATOMIC

cD DECAY OF PARENT NUCLIDE IDCYR(I)

cD AS GAMMA RAYS IN ENERGY RANGE J (EV)

ch EBETA (I) THE AMOUNT OF €NERGY RELFASED PER

cp ATOMIC DECAY JF PARENT NUCLIDE IDCYR(I)

cD AS BETA PARTICLES (EV)

cD EDCY(I) THE AHOUNT OF ENERGY RELEASED PER ATOMIC DECAY OF
cp PARENT NUCLIDE IDCYR(I), (EV)

c

C--- ——————————————————————————————————————————————————— - -

c--- ——————————————————————————————————————— - - -

CcR 10D SFCONDARY ENERGY FROM FISSION

C

cc PRESENT IF NOEFIS .GT. 0 .AND. NFSLR®*{NGER+1) .GT. O

c

cL ( (EFGAM (I, J),I=1,NFSLR) ,J=1,NGER), (EFBAT (I} ,I=1,NFSLR)

c

c¥ NFSLR* (NGER+1)

c

cp EPGAM (I, J) THF AMOUNT OF ENERGY RELEASED PER

co ATOMIC FISSION OF NOCLIDE IFSLR(I)

co AS GAMMA RAYS IN ENERGY RANGE J (EV)

cD EPBAT (I) THE AMOUNT OF ENERSY RFLEASED PER ATOMIC

cD FISSION OF NUCLIDE IFSLR(I) AS BETA PARTICLES (EV)
c

o e e e e o m m a2 e e e e 1 8 B e e e e o o

{CONT)
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G e 1m0 e i e o i ke e m vt ————-—
CR 7D CHAIN DATA, SUPPLEMENTAL EXPLICIT -
C -
cc PRESENT IF LSEXCH .GT. 0 -
c » -
cL (NSXCH (T} ,I=1, LSEXCH) -
C -
cw LSEXCH -
C -
cD NSXCH ENTRY IN THE SOPPLEMENTAL EXPLICIT CHAIN -
cD DATA TABLE (SEE DESCRIPTION BELOW) -
C -
C ----------------------- - D D - — o AP = D = D T o > D W ;O WS s Dt
Com o r e r e e et et e m o e ————-————— - ————— ———— - -
CR 8D CHAIN DATA, COMPLETE BASIC DATA TO APPLY EXPLICIT SOLUTION =~
c -
cc PRESENT IF LBEXCH .GT. 0 -
c -
cL (NBXCH (Y) ,I=1,LBEXCH) -
C -
cw LBEXCH -
C -
cD NBXCH ENTRY IN THE BASIC EXPLICIT CHAIN DATA TABLE, -
cp OUTLINED HERE -
c -
cN THE FIRST ENTRY IS THE FIRST NUCLIDE IN THE FIRST -
cn CHAIN. THE NEXT ENTRY IS THE TRANSMUTATION PROCESS POR -
CN GENERATION OF THE PRODOCT (SE® THE VALUES OF MATXE(3,{) IN =
cN THE TABLE ABOVE). THE NEXT ENTRY IN THE LIST IS THE FIRST =~
cN PRODUCT IN THE FIRST CHAIN. THUS FOR N NUCLIDES IN A CHAIN,-
CN THERE ARE 2% (N-1)+1 ENTRIES FOR THE CHAIN. THEN THERE IS A ~
cN ZERO ENTRY. DATA FOLLOWS FOR THE NEXT CHAIN. A FINAL -
CcN EXTRA ZERO IS PLACED AT THE END AFTER THE LAST CHAIN WHICH =
cN FLAGS THE END OF CHAINS. TWO ZERO ENTRIES AT THE END. -
cy ENTER ACTINIDE CHAINS PIRST. -
c -
cy REPEAT OF A NUCLIDE REFERENCE IN A CHAIN IS NOT ALLOWED. -
CcN GIVEN A FIRST APPEARANCE IN ONE CHAIN, SUBSEQUENT ENTRIES OF~
cN A NUCLIDE REFERENCE INDICATE OTHER GENERATION ROUTES WHICH -~
CcN CONTRIBUTE INDEPENDENTLY. CARE MUST BE TAKEN TO SUPPLY -
CcN REASONABLE SPECIFICATIONS - ONLY THE ACTUAL CHAINS SHOWN -
CcN WILL BE TREATED, SO FULL SPECIFICATIONS REQUIRING REPEATS =
cy ARE REQUIRED, AND ONLY LIMITED BRANCHING IS ALLOWED. -
cN THE CONTRIBUTIONS ALON3 A ROUTE THROUGH THE CHAINS ARE ONLY -
cy THOSE FOR THE NUCLIDES ACTUALLY GIVEN FOR THAT CHAIN. -
cN AS AN EXAMPLE, THE TABLE -
CcN 1402 2 #02 3 401 4 402 5 0 1 402 2 +01 6 +02 -4 402 =5 0 0 -
CcN ALLOWS TWO ROUTES TO BE TREATED FOR GENERATION OF NUCLIDES -
o REFERFNCED & AND S. THE -4 AND -5 IN THE SECOND CHAIN -
cn INDICATE THESE CONTRIBUTIONS ARE ADDITIONAL. -

(CONT)
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[T r— ————— - et et c s e ———————— -——

cr 5D PISSION PRODUCT YIELD DATA -
c -
ce PRESENT IF NFSLR*NFPR¢NYER .GT. 0 -
c -
cL (((YFFP(K,L,Y) ,K=1,NFSLR),L=1,NFPR) ,N=1,NYER) -
c -
cw NFSLR*NFPR*NYER -
C -
€D YFFP(K,L,N)  YITLD OF FISSION PRODUCT IFPR(L] FRONM -
cD FISSION OF NOUCLIDE IFSLR(K) DUE TO FISSIONING -
cD NEUTRON IN ENERGY RANGE N -
co (ATOMS PER SECOND PER FISSION PER SECOND) -
C -
Crrran s mm e e s ncm e r e m e e —— w - ww - - . ———— - - B ] -
Crrrrr e mc e mm e e me e ———————————— e m et — et ————————

CR 6D CHAIN DATA FOR MATRIX EXPONENWTIAL OR AVERAGE GENERATION RATE-

cc PRESENT IF NMATXE .GT. 0 -
c -
cL ((MATXE(J,I),Jd=1,3) ,I=1, NMATKE) -
C -
cw 3I*NMATXE -
C -
cD MATXE (1,1) SOURCE NUCLIDE -
cp MATXE (2,1) PRODUCT NUCLIDE -
cp MATXE (3,T) SPECIFIES THE TRANSMUTATION PROCESS, -
cd 0- NOT ALLOWED -
cp 1- DECAY -
cD 2- (N,GAMMA), USUAL CAPTURE UP THE CHAIN -
co 3- (N,ALPHA) -
cp 4~ (N,P) -
ch 5- (N,2N), DOWN THE CHAIN -
ch 6- (N,D) -
cp 7- (N, T) -
cp 8- FISSION (DO NOT SPECIFY FOR A FISSION PRODUCT -
€D FOR WHICH YIELD DATA IS GIVEN, THIS IS TREATED =~
) DIRECTLY) -
cp 9- TOTAL CAPTIRE, TOTAL ABSORPTYON LESS FISSION -
c P -
cy PARTIAL RATES OF PRODUZT GENERATION CAN BE CONSIDERED. THE -
cN PARTS PER MILLION IS EXPRESSED AS AN INTEGER (500000 IS THE -
cN FRACTION 0.5), ROUNDED TO THE NEAREST TEN (LAST DIGIT ZERO),-
CcN ADDED TO THE NUMBER FROM THE ABOVE TABLE TO SPECIFY THE

cN TRANSMUTATION PROCESS. FOR EXAMPLE, IF THE PARTIAL CAPTURE -
cy ROUTES OF PM-147 TO PY-148 AND TO Pi-148HM ARE BOTH TO BE -
cN CONSIDERED, THE FIRST AT FRACTION 0.53, THE APPROPRIATE -
cN ENTRIES TO INDICATE (N,GANMA) REACTION PRODUCTS ARE 530002 -
CN FOR THE PRODUCT PM~148 AND 470002 FOR PM-148M. LESS THAN -~
CcN A TOTAL PRACTION OF OUNITY MAY BE SPECIFIED, BUT TAKE CARE. -
C -
Commun T T _ -— -— ———
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Corven== eEapp—— D v —————— ———— -
R 11D  ENERGY RELEASE FROM CAPTURE -
C -
cc PRESENT IT NOECAP .GT. 0 .AND. NISOE®*(NGER+1) .GT. 0 -
[od -
cL ((ECGAM(I,J) ,I=1,9ISOE),J=1,8GER), (ECBAT (1) ,I=1,NISOE) -
C -
cw NISOE* (NGER+1) -
(o4 -
co ECGAM (I,J) THE AMOUNT OF ENERGY RELEASED PER -
co ATOMIC CAPTURE OF NUCLIDE Y AS GAMMA RAYS ~
) IN ENERGY RANGE J (EV) -
cp ECBAT (I) THE AMOUNT OF ENERGY RELEASED PER ATONIC -
o) CAPTURE OF NJSLIDE I AS BETA PARTICLES (EV) -
(o4 -
C ........................................ - -

Chkkkbp kb ehk kb kg hhkhkkhkdok bk bbbk hhkRk kb hkh ke kb kR ek hk kb e Rk e EdRRE b
c -
CEOF EXPOSE -

C
CrErhe kb hbbkk bbbk hkhhokhhkkkbekrkhdkkkhk ok kb ok e kb Ak ke ke ke KR ke Rk
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SPECIFICATIONS FOR INTERFACE FILE EXPOHT

CrERRR R R ERGREE KR RA R AR KR TR L Rh R AR AR SR A AE R AR RS RKKE R E KRR R R R Rk ke

C REFERENCE 02/01/79 ORNL-5180 -
C MODIFIED 05/01/79 -
gl" EXPOHT :
ES RECORD OF EXPOSURE HISTORY :
gN ORIGINAL SPECS MODIFIED TO INCLUDE SUBZONE FLUENCE :
c -

Chukh e hkdkkkkhhkbhhhbhdk kdhhihhhkhhkhhk hkdkkdkkkkkkkfr ke hkkek ko k Rk Kk E Rk~

ot o o o e et e e e e et o e e o e o o 0 TP S o v A 4 A WA A Y e A o

cs FILE STRUCTURE -
cs -
cs RECORD TYPE PRESENT IF -
CS 2 2 3t 2 >t 2t 3 R S 2 RS-t 2 £ SEESoxoTooTsoTTo -
cs FILE IDENTIFICATION ALWAYS -
cs 1D FILE REFERENCE INFORMATION ALWAYS -
cs sksxsxkxst (REPEAT FROM 1 IO IHIST) -
cs * 2D GENERAL INFORMATION ALWAYS -
cs * 3D TOTAL FLUENCE NFLUT = 1 -
cs * 4D FLUENCE RANGE 1 NFLU1 = 1 -
cs % 5D FLUENCE RANGE 2 NFLU2 = 1 -
cs * 8D FISSIONS NRR1 = 1 -
cs % 9D EXPOSURE NRR2 = 1 -
cs * 10D ENERGY KRR3 = 1 -
cs * 11D UNDEFINED NRR§ = 1 .
Cs Hekkkkk k% -
cs -
Comwm- - > - e " " - - - - v - - — - - = ap o i e
(R e R TS
CR FILE IDENTIFICATION -
C -
cL HNAME, (HUSE (I),I=1,2) ,IVERS -
C -
cw 3*MOLT + 1 -
C -
cD HNANE FILE NAME (A6) 'EXPOHT! -
co HUSE USER IDENTIFIZATION (A6) -
cD IVERS FILE VERSION NOMBER -
C -
cr MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -

(o o e e v v o e o o e e e e s e 4 e " e B S 4 e P o > = 2 A > o e

(CONT)
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C_--_-—-—-__-—_--_.-_-——_-—---————-—-—_--——--—---—---_—--—----—..—---——---—

1D FILE REFERENCE INFORMATION -

EXPHY,EXPH2 ,EXPH3,EFLUY,EFLO2,IHIST,IZ0NE,ISZ, -

NFLUT,NFLU1,NFLU2,IXPH12,IXPA13,NRR1, NRR2, NRR3, -
NRRU,IXPH18,IXPH19,IXPH20 -

20 -
EXPH1 END OF EXPOSURE TIME (DAYS) FROM LAST SET OF DATA -
EXPH2 RESERVED -
EXPH3 RESERVED -
EFLUY CUTOFPF ENERGY (EV) FOR FIRST FLUENCE -
EFLU2 COUTOFF ENERGY (EV) FOR SECOND FLUZNCE -
IHIST NOMBER OF SETS OF DATA -
IZONE NUMBER OF ZONES -
152 NUMBER OF SOBZINES -
NFLUT OPTION FOR TOTAL FLUENCE -

0 - NOT PRESENT -
1 - PRESENT -
NFLUY OPTION FOR FLOENCE IN FIRST RANGE -
0 - NOT PRESENT -
1 -~ PRESENT -

WHEN NFLU1 = 1, EFLO1 MUST BE GREATER THAN O AND -
LIE IN THE ENERGY RANGE SPECIFIED IN THE -
CROSS SECTION DATA -

NFLO2 OPTION FOR FLUENCE IN SECOND RANGE -
0 -~ NOT PRESENT -
1 - PRESENT -

WHEN NFLU2 = 1, EFLU2 MUST BE GREATER THAW O AND -
LIE IN THE ENERGY RANGE SPECIFIED IN THE -
CROSS SECTION DATA -

IXPH12 RESERVED -
IXPHI3 RESERVED -
NRR1 OPTION FOR FISSIONS -
0 - NOT PRESENT -
1 - PRESENT -
NRR2 OPTION FOR EXPOSURE -
0 - NOT PRESENT -
1 - PRESENT -
NRR3 OPTION FOR ENERGY -

0 - NOT PRESENT -
1 - PRESENT -

NRRU OPTION FOR UNDEFINED -
0 - NOT PRESENT -
1 - PRESENT -
IXPH18 RESERVED -
IXPH19 RESERVED -
IXPH20 INDICATOR NORMALLY = 0, BUT IS SET = 1 IF -
A DISCONTINUITY EXISTS IN EXPOSURE TIMES -

{CONT)
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c --------- - e =D = . . - - - - - ———— . e = o Y. e PO S
CR 2D GENERAL INFORMATION -
C -
CL {EPHT (I), I=1,40) -
(o4 -
cW 40 -
C -
) EPHT (1) END OF EXPOSURE TIME (DAYS) -
cop EPHT (2) START OF EXPOSURE TINE (DAYS) -
co EPHT (3) FRACTION OF CORE TREATED IN PROBLEN -
cp EPHT (4) CONVERSION FACTOR, RATIO OF THERMAL ENERGY TO -
ch FISSION + CAPTURE ENERGY (FROM CROSS SECTIONS) -
co EPHT (5-10) RESERVED -
cp EPHT (11) CURRENT TOTAL SYSTEM FISSIONS -
cp (FISSIONS) -
C -
cy DEFINED WHEN NRR1 = 1 -
c -
co EPHT (12) CURRENT TOTAL SYSTEM EXPOSURE -
cn (MEGAWATT (THERMAL) ~DAYS/KG) -
c -
cN DEFINED WHEN NRR2 = 1 -
c -
cD EPHT (13) CURRENT TOTAL SYSTEM ENERGY -
co (MEGAWATT (THERMAL) -DAYS) -
C -
cx DEFINED WHEN NPR3 = 1 -
C -
cD EPHT (14) CORRENT TOTAL SYSTEN UNDEFINED -
c -
cN DEFINED WHEN NRR4 = 1 -
c -
cD EPHT(15-20)  RESERVED -
cD EPHT (21) CUMULATIVE TOTAL SYSTEM FISSIONS -
cD (PISSIONS) -
c -
cN DEFINED WHEN NRR1 = 1 -
C -
cD EPHT (22) CUMOLATIVE TOTAL SYSTEM EXPOSURE -
)] (MEGAWATT (THERUAL) -DAYS/KG) -
c -
] DEFINED WHEN NRR2 = 1 -
C -
co EPHT (23) CUMULATIVE TOTAL SYSTEM ENERGY -
cop (WEGAWATT {THERMAL) -DAYS) -
c ‘ -
cN DEPINED WHEN NBR3 = 1 -
[ -
cDp EPHT (24) CUMULATIVE TOTAL SYSTEM UNDEPINED -
C -
cN DEFINED WHEN NRR4 = 1 -
c -
cD EPHT(25-40)  RESERVED -
C -

Cremmcmccacrarre s can e s e re e ————————— ———— —————
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c----—--_—---_-—-----—a-------o-—------__a-—----—_--_------—---n—-----.-—.

CR 3D TOTAL FLUENCE

[ of -
cC PRESENT IF NFLOT = 1 -
c -
cL (FLOT (4M) ,BM=1, ITZSZ) -
c -
CW ITZSZ = IZON® ¢+ IS%Z -
of -
cD FLOT CUMULATIVE TOTAL FLUENCE BY ZONE AND SUBZONE -
CcD (NEUTRONS/CH**2) -
C -
Comwermacmne e me————-—————— 8 ot 0 U PP o W Y o 0 o -
Comm ot oo o ot e w0 e e e 8 0 0 o o o e - ——— -y - - - - o -
CR 4D FLOENCE TO FIRST CUTOFF ENWERGY EFLUY -
C -
cC PRESENT IF NFLO1 = 1 -
C -
cL (FLU1 (MM) ,M8=1, ITZSZ) -
C -
cw IT2SZ = TZONE + ISZ -
Lod -
o4 1] FLU1 CUMULATIVE FLUENCE IN FIRST RANGE BY 20NE -
ch AND SUBZONE (NEUDTRONS/CM*%2) -
C -
oo oo 0 o e e 0 0 o o e 4 R e 48 W e s e 40T B e e - - -
C ———————————————————————————————————————— - - - - o - -
CR 5D FLOENCE TO SECOND CUTOFF ENERGY EFLU2 -
o4 -
cC PRESENT IF NFLU2 = 1 -
c -
cL (FLU2 (M) ,M8=1,IT2S2) -
Cc -
cw ITZSZ = YZONE ¢ ISZ -
c -
cD FLU2 CUMULATIVE FLOENCE IN SECOND RANGE BY ZONE -
co AND SUBZONE (NEUTRONS/CH*%*2) -
c -

C—-----_--—_----_----—-------——-—-,—-————----— - o -
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C ——————————————————————————————————————— - - - - ——— - — .- -
CR 6D RESERVED -
c ----------------------- - - - " - - — - - - - - - - -
c ————————————————————————————————————————————————————————————————————————
cn 7D RESERVED -
c ——————————————————————————————————————————————— - - - -
Crermmmmecc e ——— e e e e r e et ce e cc e ——— —————————
CR 8D FISSIONS -
C -
cc PRESENT IF NRR1 = 1 -
C -
cL (RR1(MY),¥N=1,ITZ5Z) -
C -
CH ITZSZ = IZONE + ISZ -
Cc -
cp RR1 COMULATIVE FISSIONS BY ZONE AND SUBZONE -
cD (FISSIONS/C1%*3) -
C -
Cmmrm e e rrcm s rccd e ——cm e, ——— - - ——— - - st oy
c ............................................................
CR 9D EXPOSURE -
C -
cc PRESENT IF NRR2 = 1 -
C -
cL (RR2 [M¥) ,MN=1,1TZS7) -
C -
o] ITZSZ = IZONE + ISZ -
c -
cD RR2 CUMULATIVE EXPOSURE BY ZONE AND SUBZONE -
cD (MEGAWATT (THERMAL) - DAY S/KG) -
C -
Crmrr e a e et e e e e — e ——— - - - -
C ——————————— o o e e o e o o o e e e 6 s b e i v o e 7 v e v = - -
CR 10D  ENERGY -
C -
cc PRESENT IF NRR3 = 1 -
C -
CL (RR3 (M) ,*4=1,1TZ52) -
C -
cW ITZSZ = IZONE + ISZ -
c -
cD RR3 COMULATIVE ENERGY BY ZONE AND SUBZONE -
cD (MEGAWATT (THERMAL) -DAYS/CHM**3) -
c -
B e e e o e e e e e e e e e

(CONT)
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Cormmmm e o e c oo - o e o e o o e e e ———— ———

CR 11D  UNDEPINED -
gc PRESENT IF NRRY4 = 1 -
gL (RRG (MM) , MM=1,ITZS2) -
gw ITZSZ = IZONE + ISZ -
ED RRY UNDRFINED -
C -

Cormmmm— - - - —— -~ - - —— > > - —— - - ————— - -

CRERRik Rk kR KR RR AR KK KRR KR RA AR R KK KR REEEKRRRKE AR RRRREE AR

C -
CEOF EXPOHT -
[od -

C*#*#*****t***t**************************************#******t***tti*#ttt—
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SPECIFICATIONS FOR INTERFACE FILE CFHIST

Crkkrkkhkhkkkkkkkkkk ik kkkkhkkhkhkkrkklkk kR ke kA ke kR Rk E Rk KRRk XKk KK

C REFERENCE 05/01/79

C

CF CFHIST

c

CE RECORD OF EXPOSURE HISTORY (CONTINUOUS FUELING MODEL)
C

CHERRER R RR R Rk dkkok Rk dkk kR kkokkokok ok ok Kok R kR KRRk kK KR KRR R KRR KR KRR TR K
Cormrm e e e e cr et —————— e ——— ——
Ccs FILE STRUCTOURE

Cs

Cs RECORD TYPE PRESENT IF

CS S e e e s T T T P S ES===Tzo=sSm=c
Cs FILE IDENTIFICATION ALWAYS

Cs 1D FILE REFERENCE INFORMATION ALWAYS

Cs *kxkkke%x%* (REPEAT FROM 1 TO IHIST)

Cs * 2D GENERAL INFORMATION ALWAYS

Cs * 3D TOTAL FLUENCE NFLUT = 1

Ccs * U4p FLUENCE RANGE 1 NFLUT = 1

Ccs * 5D FLUENCE RANGE 2 NFLU2 = 1

cs * 8D FISSIONS NRR1 = 1

Cs * 9D EXPOSURE NER2 = 1

Cs * 10D ENERGY NRR3 = 1

Ccs * 11D UNDEFINED NRR4 = 1

csS *kkRkkkkk

Cs

O e m e e e e e e ——— i i e e e e et e
Comrmom e a e e et e e e mem—— e e m e —— e ————————— ———
CR FILE IDENTIFICATION

C

CL HNAME, (HUSE (I} ,X=1,2) ,IVERS

C

Ccw 3*NULT + 1

Cc

CcD HNAME FILE NANE (a6) *CFHIST®

CcD HUSE USER IDENTIFICATION (A6)

cb IVERS FILE VERSION NOMBER

c

CN MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES

Cc

Crmrm e e e e s e e cc rrm e e e cm— e ———— -
Corevrrmcmcm e e, e acc e n . ————————— - ———————— . e e
CR 1D FILE REFERENCE INFORMATION

C

cL EXPH1, EXPH2,EXPH3,EFLU1,EFLU2,THIST,TZONE,ISZ,
cL NFLUT,NFLU1,NFLU2,XXPH12,IXPA13,NRR1, NRR2, NRR3,
CL NRRY,IXPH18,I¥PH19, IXPH20, MRTZ, HRTSZ,KRTZ,KRTSZ,
cL MPDZ1,MFDZ2,HMFDSZ1, KFDSZ2,IXPH29,IXPH3D

cw 30

(ZONT)



EXPH1
EXPH2
EXPH3
EFLU1
EFLU2
THIST
IZONE
IS%

NFLUT

NFLO1

NFLO2

IXPH12
IXPH13
NRR1

NRR2

NRR3

NRRY

IXPH18
IXPH19
IXPH20

MRTZ
MRTSZ

KRTZ
KRTSZ

C-115

END OF EXPOSURE TIME (DAYS) FROM LAST SET OF DATA
RESERVED
RESERVED
COTCFF ENERGY (EV) FOR FIRST PLUENCE
CUTOFF ENERGY (EV) FOR SECOND FLUENCE
NUMBER OF SETS OF DATA
NUMBER OF ZONES
NUMBER OF SUBZONES
OPTION FOR TOTAL FLUENCE
Q0 - NOT PRESENT
1 - PRESENT
OPTION FOR FLOENCE IN FIRST RANGE
0 - NOT PRESENT
1 - PRESENT

WHEN NFLO1 = 1, EFLU1 MOST BE GREATER THAN O AND
LIE IN THE ENERGY RANGE SPECIFIED IN THE
CROSS SECTION DATA

OPTION FOR FLUENCE IN SECOND RANGE
0 - NOT PRESENT
1 - PRESERNT

WHEN NFLO2 = 1, EFLO2 MUST BE GREATER THAN 0 AND
LIE IN THE ENERGY RANGE SPECIFIED IN THE
CROSS SECTION DATA

RESERVED
RESERVED
OPTION FOR FISSIONS
0 - NOT PRESENT
1 - PRESENT
OPTION FOR EXPOSURE
0 - NOT PRESENT
1 - PRESENT
OPTION FOR ENERGY
0 - NOT PRESENT
1 - PRESENT
OPTION FOR UNDEFINED
0 - NOT PRESENT
1 - PRESENT
RESERVED
RESERVED
INDICATOR NORMALLY = 0, BUT IS SET = 1 IF
A DISCONTINUITY EXISTS IN EXPOSURE TIMES
NUMBER OF ZONE PATHS
NUMBER OF SUBZONE PATHS

MRTZ + MRTSZ MUST BE LESS THAN OR EQUAL TO 70

NUMBER OF Z0NES ALONG EACH ZONE PATH
NUMBER OF SUBZONES ALONG EACH SUBZONE PATH

(CONT)
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co MFDZ1 ZONE NUMBER CONTAINING FIRST ZONE PATH FEED -
cD " MATERIAL COMPDSITION -
) MFDZ2 ZONE NUHBER CONTAINING LAST ZONE PATH PEED -
co MATERIAL COMPISITION -
C -
cw MFDZ2 = NFDZ1 -
cN OR -
CN MFDZ2 = MFDZ1 + MRTZ - 1 -
C -
cp MFDSZ1 ZONE NUMBER CONTAINING FIRST SUBZONE PATH FEED -
co MATERIAL COMPOSITION -
co MFDSZ2 ZONE NUMBER CONTAINING LAST SUBZONE PATH FEED -
) MATERIAL CO4POSITION -
C -
cy MFDSZ2 = MFDSZ1 -
cH OR -
cn WFDSZ2 = MFDSZ1 + MRTSZ - 1 -
c -
() IXPH29 RESERVED -
CcD IXPH30 RESERVED -
c -
e e m e e e o e e = e e o o - —— - . . - - - - - -
C ...................................................... - -
CR 2D GENERAL INFORMATION -
C -
cL (EPHT (I) ,I=1,40), (TPHT (ART) ,MRT=1, MRTT) -
c -
cw 40 + MRTT = 40 + (MRTZ + MRTSZ) -
C -
cD EPHT (1) END OF EXPOSURE TIME (DAYS) -
cD EPHT (2) START OF EXPOSURE TINE (DAYS) -
cD EPHT (3) FRACTION OF CORE TREATED IN PROBLEM -
cb EPHT (4) CONVERSION FACTOR, RATIO OF THERMAL ENERGY TO -
cp FISSION + CAPTURE ENERGY (FROM CROSS SECTIONS) -
cD EPHT (5-49) RESERVED -
cp TPHT EXPOSURE TIME BY ZONF AND SUBZONE PATH -
cD (DAYS PER ZONE (SUBZOXNE)) -
C -
C —————————————————————————————————————————————————————— -
c ———————————————————————————————————————— - - -
CcR 3p TOTAL FLUENCE -
c -
cc PRESENT IF NFLOT = 1 -
c -
cL (FLUT (M%) ,M4=1,1T2SZ) , (FLUTD (1RT) , MRT=1, HRTT) -
C -
cW ITZSZ + MRTT = (IZONE + ISZ) + (MRTZ + MRTSZ) -
C -
cp FLOT TOTAL FLUENCE BY ZONE AND SUBZONE (NEUTRONS/CH#%2) -
co ACCUMULATED ALONG PATHS -
co FLUTD DISCHARGE TOTAL FLUENCE BY ZONE AND SUBZONE PATH -
cD (NEOTRONS /CH%#2) -
C -

Comwemcmeeccemcncncnecmea e e —— e ———— m—— e e————

(CONT)
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o r o e e e e e o o o 0 e o o 0 ot 2 T b e e e A e W e W - - -

cR 4D FLOUENCE TO FIRST CUTOFF ENERGY EFLUA1

c

cc PRESENT IF NFLU1 = 1

c

cL (FLU1(MN) ,¥¥=1,IT2SZ) , (FLU1D (MRT) , MRT=1,MRTT)

c

cW ITZSZ + MRIT = (IZONE + IS7) + (MRTZ + MRTSZ)

c

co FLU1 FLUENCE IN FIRST RANGE BY ZONE AND SUBZONE

() (NEUTRONS/CH%€2) ACCUMULATED ALCNG PATHS

(o)) FLU1D DISCHARGE FLOENCE IN FIRST RANGE BY ZONE AND
cD SUBZONE PATH (NEUTRONS/CH**2)

c

Corrrcvance= - - - o TP -t = P > e - - > —— Bl T T p—
c--—-- ----- - D e = = " . W P P T = D P T . . = W W . = S - - .
CR 5D FLUENCE TO SECOND CUTOFF ENERGY EFLU2

c

cc PRESENT IF NFLU2 = 1

c

cL (FLU2 (MM) ,MM=1,ITZS2Z) , (FLU2D (MRT) , MRT=1, ¥RTT)

c

cw ITZSZ + MRTT = (IZONE ¢ ISZ) + (MRTZ + MRTSZ)

c

cD FLU2 FLUENCE IN SECOND RANGE BY ZONE AND SUBZOMNE

cp (NEUTRONS/CM*#2) ACCUMULATED ALONG PATHS

cD FLU2D DISCHARGE FLUENCE IN SECOND RANGE BY ZONE AND
cD SUBZONE PATH (NEUTRONS/CHN*%2)

c

c---- —————————————————————————————————————————————————————————————
c ---------------------------------------

Crmerrcvcoccccccawn T > - e o - - - - = = - -

CR 8D FISSIONS

C

ccC PRESENT IF NRR1 = 1

c

cL (RRT(MM) ,MM=1,ITZSZ), (RR1D (MRT) ,MRT=1,MRTT)

C .

CcwW ITZSZ + MRTT = (IZOWE + ISZ) + (MRTZ + MRTSZ)

C

CD RR1 FISSIONS BY ZONE AND SUBZONE

cD (FISSIONS/CM#**3) ACCUMULATED ALONG PATHS
cp RRI1D DISCHARGE FISSIONS BY ZONE AND SUBZONE PATH
CcD (FISSIONS/CM%*3)

Cc

[ ——rme—— . = = = = o e o e o

(coNT)

e

- -
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c ———————————————————————————————————————————— o - - - > -~
CR 9p EXPOSURE -
c -
cc PRESENT IF NRR2 = 1 -
c -
cL {RR2 (%My ,MM=1,1TZSZ), (RR2D (MRT) ,MRT=1,MRTT) -
c -
cw ITZSZ + MRTT = (IZONE + ISZ) + (MRTZ + MRTSZ) -
c -
cD RR2 EXPOSURE BY ZONE AND SUBZONE -
cD (MEGAWATT (THERMAL) -DAYS/KG) ACCUMULATED ALONG -
cp PATHS -
co RR2D DISCHARGE EXPOSURE BY ZONE AND SUBZONE PATH -
co (MEGAWATT (THERMAL) -DAYS/EG) -
Cc -
Crmememe e r e e — . —————— e e o e ——————— e e
Crmrmnvcvcwnnm—w- - et e e e - o 2 g 4 W e o o - —— - - e > 2
cR 10D  ENERGY -
C -
cc PRESENT IF NRR3 = 1 -
[ -
cL (RR3(MM) , HM=1,ITZSZ), (RR3D (MRT) ,MRT=1,HRTT) -
C -
cw ITZSZ + MRTT = (IZONE + ISZ) + (MRTZ + MRTSZ) -
c -
cD RR3 ENERGY BY ZONE AND SUBZONE -
cD (MEGAWATT (THERMAL) -DAYS/CH%%3) ACCUMULATED ALONG =~
cD PATHS -
cD RR3D DISCHARGE ENERSY BY ZONE AND SUBZONE PATH -
cD (MEGAWATT {THERMAL) =DAYS/CH##%3) -
c -
Cowromcnvc=- - - - " > - " — - - - > - " > W e ek e -
c--— ------------------------------------ - - > > WD =P > > s W T =D = T 0 > 2
CR 11D  UNDEFINED -
C -
cc PRESENT IF NRRY4 = 1 -
[od -
cL (RRU (M) ,MM=1,ITZ5SZ) , (RR4D (MRT) ,MRT=1,MRTT -
[od -
cw ITZSZ + MRTT = (IZONE + ISZ) + (MRTZ + MRTSZ) -
[ of -
cD RRY UNDEFINED BY ZONE AND SUBZONE -
co RRUD UNDEFINED BY ZONE AND SUBZONE PATH -
C -
c—-- —————————————————————————————————————————————————————————————————————
Crerdb kbt s akk e kk bk kb khkkkkkbok kR ko ke kodokok ok ko ek ok ko ko k kR K okokk k=
C -
CEOF CFHIST -
C -

CHesbkr b hkkkkh gk ko kkkkkokok ok ek dkkk ko kdokokok kR kb kR Rk K R N KR K
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SPECIFICATIONS FOR INTERFACE FILE PTATDN

Chkkkkdhkkkkkokkodk kkokdekkokiokkkkkkkkkkkkkkk e kkkkkkkkkkk ok kkhkkkh ke kkkkkhkhkk ke

Cc REFERENCE 02/01/79 ORNL-5180 -
C -
CF PTATDN -
c -
CE POINT NUCLIDE DENSITIES : -
c -

Chkkkkkkkkbkkkkk ok hkkkokkkkkkkokkdok kR kk Rk kR R KRR KRR KRR KRRk kK Kk kk k-

o e e e o e e e e e e 2 e e e o

CR FILE IDENTIFICATION -
[ -
cL HNAME, (HUSE(I),I=1,2) ,IVERS -
Lod -
cw IEMOLT + 1 -
c -
cp HNAME FILE NAME (A6) 'PTATDN' -
cD HUSE USER IDENTIFICATION (A6) -
cD IVERS FILE VERSION NUMBER -
c -
cN NULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -
Crermrrnmr—c e - o - - b T T - ——— - -
Gt r o e e = e o e e - - e 04 s S e A e - - -
CR 1D FILE REFERENCE INFORMAIIOW -
C -
cL TIME,XPTD2,XPTD3,NCY,NZPT, NPT, NNS, NBLKPT,IPTD9,IPTD10, -
cL NZONE,NSZ,NINTI,NINTJ,NINTK,IPTD16,IPTD17,IPTD18,IPTD19,IPTD20 -
C -

LT cw 20 -
c -
1)) TINME REFERENCE REAL TIME, DAYS -
cp XPTD2 RESERVED -
cDp XPTD3 RESERVED -
ch NCY REFERENCE CYCLE NUMBER -
cD NZPT NUMBER OF ZONES FOR WHICH POINT DATA IS PRESENT -
cp NPT NUMBER OF POINTS -
C -
cN NPT = NZPNT(1) + NZPNT(2) + ... + NZDPNT(NZPT) -
C -
ch NNS MAXIMUM NOUMBER OF NUCLIDES IN ANY SET -
cp NBLKPT NUMBER OF BLOZFS OF ATOM DENSITY DATA -
cop (MUST DIVIDE EVENLY INTO NPT) -
cD IPTDY RESERVED . -
cD IPTD10 OPTION TO INCLODE VOLUME INFORMATION IF .EQ. 1 -
o) NZONE NUMBER OF ZONES -
€D FOR DOCUMENTATION (IF NONZERO MOST AGREE WITH OTHER -
cp PARAMETERS) -
cp NSZ NOUMBER OF SUBZONES -
cp FOR DOCUMENTATION (IF NONZERO MUST AGREE WITH OTHER ~
cp PARAMETERS) -
cD NINTI NUMBER OF FIRST DIMENSION FINE MESH INTERVALS -
co FOR DOCUMENTATION (IF NONZERO MUST AGREE WITH OTHER -
cDp PARANETERS) -

(SONT)

o
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cp NINTJ NOMBER OF SECOND DIMENSION FINE MESH INTERVALS -
cp FOR DOCUMENTATION (IF NONZERO MUST AGREE WITH OTHER -
cp PARAMETERS) -
cDp NINTK NUMBER OF THIFD DIMENSION FINE MESH INTERVALS -
cp FOR DOCUMENTATION (IF NONZERO MUST AGREE WITH OTHER -
cp PARAMETERS) -
cp IPTD16 RESERVED -
ch IPTD17 RESERVED -
(o)) IPTD18 RESERVED -
co IPTD19 RESERVED -
cp IPTD20 RESERVED -
c -
Cremer e c— e c——c— e ——————————————————————— ——— et m—tcmeec e m—c— o —————
c --------- . D D P P > - - P W > D Y S T " e o " " - - P - - —— -
CR 2D GENERAL INFORMATION -
C -
cL (MZPNT (NZ) ,NZ=1, NZPT), (NZPNT(NZ) ,NZ=1, NZPT), -
CL (LZPNT (NZ)} ,NZ=1,NZPT), (LOCPT (NP) ,NP=1,NPT) -
C -
cY - 3*NZPT+NPT -
C -
cop MZPNT (NZ) ZONE NUMBERS -
cp NZPNT (NZ) NOUMBER OF POINTS IN EACH ZONE -
cp LZPNT (N2) NOCLIDE SET REFERENCE -
cD FOR DOCUMENTATION -
cD LOCPT (NP) POINT LOCATIONS IN THE RANGE 1 TO NINTI*NINTJ*NINTK -
cD FOR DOCUMENTATION -
cop . (MAY BE ZERO IF NINTI,NINTJ AND NINTK ARE ZERO) -
c -
cN LOCPT = (K-1) *NINTI*NINTJ + (J~1)*NINTI + I -
CN WHERE I IS FIRST DIMENSION INDEX -
cN 3 IS SEZOND DIMENSION INDEX -
cN K IS THIRD DIMENSION INDEX -
C -
CN GIVEN NINTI,NINTJ,NINTK AND LOCPT THE INDICES -
cN I,J,K MAY BE DETERMINED -
c -
Crmmmmw e oo e oo - - o o e = - 0 e e 8 e 4 T e e o e e o o e i e
Crwrvonmtrancwcnaccncna e ———— - - ——— - —— - [
CR 3D VOLUME INFORMATION -
C -
cc PRESENT IF IPTD10 .EQ. 1 -
C -
cL (VZPNT (NZ) ,NZ=1,NZPT) , (YOLPT (NP) ,NP=1, NPT) -
c -
cW NZPT+NPT -
c -
cD VZPNT (NZ) ZONE VOLUME (CM#%3) -
cp YOLPT (NP) POINT VOLUME (CH*%3) -
(o4 -
Coemmee- vt ————————— - ——————— = e = e e o e e e e e e e e e

{CONT)
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Commmmmc——— - ———————————— e m——— ——————— ——— e - -
CR 4o POINT NUCLIDE DENSITIES -
c -
CL { (PDEN (N, J) ,N=1,NNS) ,I=JL, JU) =-~-SFE STRUCTURE BELOW=w=--- -
c -
CHW NNS* ((NPT-1) /NBLKPT+1) -
c -
cc DO 1 M=1,NBLKPT -
CC 1 READ(I) #LIST AS ABOVE* -
c -
cC WITH M AS THE BLOCK INDEX, JL=(M-1)*((NPT-1)/NBLKPT+1) +1 -
ccC AND JO=U4#% ((NPT~1) /NBLKPT+ 1) -
C -
cD PDEN(N,J) ATONIC DENSITY OF NUCLIDE ORDERED N IN THE -
CD ASSOCIATED SET GIVEN IN ORDER FOR EACH POINT -
c -

Crememrncmrccrcc e e nc e - - —— > o - - - - -

Chekkrhkkrekdkkkk bk kkkkhkkkk Rk k ok ko ki ke Rk kR TR R AR KX E R ARk RR ARk k-

c -
CEOF PTATDN -
c -

ChkEkdkkkkkkdkkkkrkhkhdkkdhkktprkhkhkkkkdok kkkkhkkkdhhdh kel kbt kbkrkbkkkkkEh-
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SPECIFICATIONS FOR INTERFACE FILE QNATDN

Chekkbrkrbkhrhhkh kg rkkdkokkdohhkdykkkkbdk ko kokkhkkkkkkkkfhkhkkkhkkkkkkk kb kbhka

C REFERENCE 02/01/79 ORNL-5180 -
c -
CF QNATDN -
C -
CE ZONE (SUBZONE) NUCLIDE PENSITIES (DISCHARGE) -
[od -
Chhbkbhhbkhbkrhh Rk kkkkkkkkkkkkkkkhkhhbhkkkkdkkkkhkhkkkkkhkkkbkkhhkkbhkhkkkxhhkkbkka
Crommrerver o rrr e rc e e ———-—-— e ——— e e e e - —————————
CR FILE IDENTIFICATION -
c -
CcL HYAME, (HOSE (Y) ,I=1,2) ,IVERS -
c -
cu 3%MOLT + 1 -
C -
CD HNAME FILE NAME (A6) 'QNATDN? -
cD HUSE USER IDENTIFICATION (A6) -
co IVERS FILE VERSION NOMBER -
c -
CN MOLT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -

(ol 2 L et R T D e D DL DLl R et ] -

G oot e e e e - - -—————————— - = - —— - ———

CR A ] FILE REFERENCE INFORMATION

c -
cL TINE,NCY,NT2SZ,NNS, NBLKAD -
C -
cw 5 -
c -
ch TINE REFERENCE PEAL TIME, DAYS -
cp NCY REFERENCE CYCLE NUMBER -
cp NTZSZ NUMBER OF ZONES PLUS NUMBER OF SUBZONES -
cD NNS MAXIMUM NUMBER OF NUCLIDES IN ANY SET -
co NBLKAD NUMBER OF BLOZES OF ATOM DENSITY DATA -
cD (MUST DIVIDE EVENLY INTO NTZSZ) -
C -

C o ot om0 0 s et ot e e o s e = = " > Y T - g W - -

(CONT)
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Cowommmmcemen e e e e et e m e e e m— - ———————————— ——————

CR 2D ZONE (SUBZCNE) NUCLIDE DENSITIES (DISCHARGE) -

c -
CcL {({ADEN (N,J) ,=1,NNS),J=JL,J0) =~==SFEE STRUCTURE BELOW-=-~- -
c -
cH NNS* ( (NTZSZ-1) /NBLKAD#+1)

C

cC DO 1 M=1,NBLKAD
CC 1 READ(I) *LIST AS ABOVE*

C

cC WITH M AS THE BLOCK INDEX, JL=(M-1)*((NTZSZ2-1)/NBLKAD+1)+1

cC AND JU=M* ((NT25Z~1) /NBLKAD¢1) -
Cc -
CcD ADEN (4, ATOMIC DENSITY OF NOCLIDE ORDERED N IN THE -
cD ASSOCIATED SPT GIVEN IN ORDER FOR EACH ZONE -
CD FOLLOWED IN ORDER FOR EACH SULBZONE -
o . -

Cormmen= - 9 " - - e > - - - - o - - ——— > - - - - - -

Chkkkbbkkbkkkkkbkhhkhrkhhhkhkkrhhkkkkhkkhhkkokh kb khkkhkkkkkkkkkkkkkkkEka

c -
CEOF QONATDN -
c -

Chekkkkkkkkkhkkkkkgpkhkhhkrrhhphkhkkhhh kb hkkkkkkbhkkk ik kkkikkkhkhak ki e
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SPECIFICATIONS FOR INTERFACE FILE ZNTEXP

Chkthkk sk bhbhkhk ko khdophkdohdehe etk kdod kfekokdekkkkhhh kg dhkrhkiokkkkdkhkdokkka

(of REFERENCE 02/01/79 ORNL-5180 -
c -
CH ORIGINAL SPECS REVISED TO INCLUDE SUBZONE DATA WHEN NEEDED -
C -
CF ZNTEWP -
C -
CE ZONE TEMPERATURE DATA -
C -

CF %ok d ookl A o Kok ook o ok ok ok S ok ol ook sk ok ok ok ok ol o sk ki ke ok R ok okl ok Rk ok K R e Rk K

C-——-_-———-—-—————--.--——-—------——-—-~-_—-- -—— - - - - —

CR FILE IDENTIFICATION -
c -
CL ANAME, (HUSE(I),I=1,2) ,IVERS -
C -
cw 3¥NULT + 1 -
C -
CD HNAME FILE NAME (A6) 'ZNTEMP? -
CD HUSE USER IDENTIFICATION (A6) -
CD IVERS FILE VERSION NUMBER -
C -
CN MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -
c-_------ ----------------------------------- ———— e - - — - - ——— - . -
C_-_----_—-,—---—-_ —————— - ——— - - - - —— . ——— D A -
Cr FILE REFEREVCE INFORMATION -
C -
CL VRZ NZT,NSZ, (NA(I) ,I=1,17) -
c -
cw 20 -
c -
CD NRZ NOUMBER OF REACTOR ZONES , NOT ZERO -
Cp uzT NUMBER OF TEMPERATURES FOR EACH ZONE .LE. S -
CD NSZ NUMBER OF REACTOR SUBZONES -
cD NA RESERVED -
c -
(o3} OFTEN A SINGLY TEMPERATURE WILL BE CARRIED WHICH SERVES AS A -
CN REFERENCE, AS TO EXPRESS THE EFFECTIVE TEMPERATURE OF THE ZONE-
CN WHICH MAY BE USED SIMPLY FOR SUCH PURPOSE AS CROSS SECTION -
Ccxy CORRELATION. EVEN IF THD TENPERATURES ARE CARRIED TO INCLUDE =~
Ccx THE COOLANT TEMPERATURE, THE FIRST IS INTENDED TO ADMIT SUCH -~
CN SIMPLE APPLICATION (LINEAR INTERPOLATION OF CROSS SECTIONS -
CN IS ADMITTED WHICH MAY BE DONF AT THE MACROSCOPIC LEVEL USING -
CN TWO MICROSCOPIC CROSS SECZTION SETS). -
c -
c -

o e e e e e o e it o e e e e e e e s e o e e e e e e e

(zoNT)



Y

C-125

Commmcmercmcrcmccccmma e m————— e me s —— e me— e ———— o —— B

CR ZONE TEMPERATURES -
C -
cc ALWAYS PRESENT -
(o4 -
cL ((ZTE®P(I, M) ,I=1,52T) ,d=1,¥RZ) -
[o4 -
cw NZT*NRZ -
c -
o) ZTEMP TFMPERATURE OF REFERENCE T IN ZONE M (DEGREES C) -
cp 1 REFERENCE -
cp - e -
co 1 ACTINIDES (FUEL) --- REFERENCE -
cD 2 CDOLANT -
co 3 MODERATOR -
co 4 STRUCTURAL -
cD 5 SPECTAL -
C -
Crewmmncaa- P - ———— e vn > - - - o o . — - - - - e o -
Crerrr e mc car e e e . ——— ———— ——-————— - o i e = > -
CR SUBZONE TEMPERATURES -
C -
cc PRESENT IF NSZ .NE. 0 -
c -
cL ((SZTENP (I,4),I=1,NZT) ,M=1,057) -
c -
cW NZT*NSZ -
C -
cD SZTEMP TEMPERATURE OF REFERENCE I IN SUBZONE M (DEGREES C) -
C -
cN SEE NOTES ABOUT ZONE TEMPERATURE DATA -
C -

Crorr——- > e " - - " " > = o o - o - - -

Crkkktkionfkkkriorkkkkiddkkkkdakdorkih kg ko dokrkkhkrkk R kkrkkhkhk ok kxkkkko
[od -
CEOF ZNTENP -
c

Ct********t***t*****#************t*****#***#*********************#***t**—
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SPECIPICATIONS FOR INTERFACE FILE ZNPOWD

CRERLRERAREKERE R ERRRR R MR DA R phkh Rk ks kb kg hkb kR kb hkkkkkkkkk kg

C
C
CN
C
CF
C
CE
C

ORIGINAL SPECS REVISED TO INCLUDE SUBZONE DATA WHEN NEEDED

ZNPOWD

REFERENCE 02/01/79 ORNL-5180

ZONE AVERAGE AND PEAK POWER DENSITY

CRRERTEERACKKERE R R AR ERRR R KA ER AR KA KRR AR ek ARk KRk KRR KRR ® R

CD
cD
cD
C
CcN
C

FILE IDENTIFICATION

- - — - an

HNAME, (HUSE(I),I=1,2),IVERS

HNANE
HUSE
IVE®RS

MULT

3*MULT + 1

FILE NAME (A6) ‘'ZNPOWD!
USER IDENTIFICATION (A6)
FILE VERSION NJMBER

1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES

Crrmcrmcarcncccerrrcasrar e w—e———— ——em————— ——— -

-

Comwrevnannaw- - - - 2 18 T A = = s - - - - - - -

FILY REFERENCE INFORMATION

CR
c

CL
CL
CL

1D

POW,TINE,XZPD3,XZPD4, X2ZPD5,XZPD6,X2PDT7,XZPDS,
NZO¥E,IZPD10,IZPD11,NS2,IZPD13,1IZPD14,IZPD15,
XZPD16,1Z2PD17,12PD18,12PD19,I2ZPD20

POW
TINE
X2PD3
XZpD4
XZPDsS
XZPD6
XZpD7
XZprD8
NZONE
IzpPD10
IZpD11

NSZ
IZPD13

20

REFERENCE REACTOR POWER LEVEL, WATTS

REFERENCE TIME IN THE HISTORY, DAYS

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

NUMBER OF REACTOR ZONES

OPTION FOR PEAK ZONME DATA

OPTION ON FILE CONTENTS

0- ZONE POWER DENSITY INCLUDES ANY SUBZONE
CONTRIBUTION (ALTHOUGH NSZ MAY BE ZERO)

1- ZOWE POWER DENSITY AND SUBZONE POWER DENSITY
CARRIED SEPAPATELY

NUMBER OF REACTOR SUBZONES

OPTION FOR REFERENCE INFORMATION

{conm)
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cD 1ZPD1Y RESERVED -
cp IZPD15 RESERVED -
cD IZPD16 RESERVED -
cD 1ZPD17 RESERVED -
cp I7PD18 RESERVED -
cop T7ZPD19 RESERVED -
cD 1ZPD20 RESERVED -
Cc -
Cre——- - - - - -t e - - - ——— - o~ - -
Cormwmrmcceme—— - - o - - - = o - - - -
CcR 2D ZONE AVERAGE POWER DENSITIES (TOTAL) -
C -
cc PRESENT IF IZPD11 .EQ. O -
C -
cL (ZPOW (M) , ¥=1, NZONE) -
C -
cW NZONE -
C -
cD 2POW ZONE AVERAGE POWER DENSITY, WATTS/CC -
C -
cN ZPOW (M) = VFPA (M) *ZPD(M) + SUM(OVER J FOR NZSZ(J) = M) OF =~
cN VRSZ (J) *SZPD (J) -
c -
C———-— --------- - " . - - - - - - -
c ----- - —— - - - - — - - - > - ap = > - ——— - ——— P - -
CR 3D PEAK ZONE POWER DENSITIES -
c -
cc PRESENT IF IZPD11 .EQ. O AND IZPD10 .EQ. 1 -
C -
cL (PZPOW (M) , ¥=1,NZONE) -
C -
cH NZONE -
C -
cp PZPOW PEAK ZONE POWER DENSITY AT THE MESH POINT LEVEL, -
cp WATTS/CC -
c -
c_ ————————— - -y - - - - ———— - ——— - ——— - — - - - — - -
c————- -------- - - e - - - = S - - - - ——— - - - -

CR up ZONE AVERAGE POWER DENSITIES -
c -
cc PRESENT IF IZPD11 .EQ. 1 -
c -
CcL (ZPD (M) ,U=1,NZ0NE) -
C -
cw NZONE -
C -
cD ZPD ZONE AVERAGE POWER DENSITY, WATTS/CC -
c -

C----—-—---—-—--—----------——--———--——-----——_--——_——-_—_———-_—-—--—o----—

(Zo¥T)
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Crrrm s e m e e e e c r e c o e e e - e o= - —————————-—— -—— - - -

CR SD SUBZONE AVERAGE POWER DENSITIES

c

cc PFESENT IF IZPD11 .EQ. 1 AND NSZ .GT. 0
c

cL (szpp (J),J=1,152)

Cw NSZ

cD S7PD SUBZONE AVERASE POWER DENSITY, WATTS/CC

CR 6D SUBZONE TO ZONE CORRESPONDENCE

C -
cc PRESENT IF IZPD13 .EQ. 1 AND NSZ .GT. 0 -
C -
cL (NZ57 (J), I=1,85%) -
Cc -
CW Ns?Z

C -
cp NZSZ ZONE CONTAININS SUBZONE -
C -
Commrnmwacmaw—a - - - - - - - —a— - —— - - - - - -
C--_—--- ------ - - - —— - - —— - -— - - -an waw -
CR 7D ZONE VOLUME INFORMATION -
C -
cc PRESENT IF IZPD13 .EQ. 1 -
C -
cL (VOLZ (M) ,M=1,NZONE) -
C -
CW NZONE -
C -
cp vOLZ ZONE VOLUMES, CC -
c -
c-—-a-- -------------- - A " — A > G T . G A T T — - - — - - s W o A -
c—-—-—-—-—-——---——---———- ------- - - - —— D o A e s " D e — . ——— > - —
CR 8D VOLUME FRACTION INFORMATION -
Cc -
cc PRESENT IF IZPD13 .EQ. 1 -
(o4 -
cL (VFPA (M) ,H=1,NZONE) , (VRSZ (J} , J=1,NSZ) -
C -
cw NZONE + NSZ -
C -
cD VFPA VOLUME FRACTIONS FOR PRIMARY ZONE ASSIGNMENTS -
cD VRSZ VOLUME FRACTIONS FOR SUBZONE ASSIGNHENTS -
C -
c———-——-—~--——————~ —————————————— - —— oy D S p it W W W e -

(CONT)
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C % st e e o o o o ok soke ok e Ak s o o ook ok ok o e e o sk sk ok sk s ok ol ok ok o ke e ook ok ok el ok R R R K BOR KR ek R K ok R Kk R

Cc -
CEOF ZNPOWD -
C -

Chkkkhkbhkbxkerkkrkkhkgokkkddhkkkhbhkkrrtkhrhhkkrkhkk kil kkkkbkkh R kR ok Rk kR k=
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SPECIFICATIONS FOR INTERFACE FILE PERTOUB

Chexakrrhik Rk kkkokkkkkdokkhgkkkdkok ok kk kkkd kkkokkkkdok kRt bkk Rk Rk Rk~

c REVISED 04/01/80

C -
CF PERTUB -
C -
CE PERTURBATION DATA - REGOULAR AND ADJOINT FLUX INTEGRALS -
c -
[t 23222222 2332322322222 2222222 222 R 2222332233223 3333233322 Y 30
C ——————————————————————————————————————————— -y W - — - - - - -
cR PILE IDENTIFICATION -
C -
cL HNAME, (HUSE(I),I=1,2) ,IVERS -
c -
ci 3*XOLT + 1 -
C -
cD HNANE HOLLERITH FILE NAME - PERTUB - (A6) -
cD HUSE (I) HOLLERITH USER IDENTIFICATYION - (A6) -
cp IVERS FILE VERSION NUMBER -
C -
cy MOLT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -
c ........................................................................
c-— ---------------------------------------------------- - - -
CR FILE REFERENCE INFORMATION (1D RECORD) -
c -
cL BIGDAD,XK,CR, X1,NZONE,NGROUP, IND,N1,N2,N3, N4 -
c -
cH 11 -
c -
cp BIGDAD BIG-DADDY NORMALIZATION FACTOR -
o) INTEGRAL ADJOINT*CHI*FORWARD*#NUSIGF/K -
cp IX MULTIPLICATION FACTOR (K~EFF) -
co CR PRIMITIVE FISSILE CONVERSION RATIO -
cp X1 ABSORPTION RATE IN FISSILE NOUCLIDES -
cD NZONE NOMBER OF SEOMETRIC ZONES -
cp NGROOP NUMBER OF NEUTRON ENERGY GROUPS -
co IND OPTION FOR INCLODING TRANSPORT INTEGRALS -
cD N1 FLAG ON PROBLEM TYPES - -
cp 0- MEANING NO PROBLEMS WERE SOLVED, OR THEY ~
cD WERE FIGENVALUE PROBLENS -
cD 1 IS ADDED TO THIS IF A FIXED SOURCE FORWARD ~
cD PROBLEM WAS SOLVED -
cD 10 IS ADDED TO THIS IF A FIXED SOURCE ADJOINT -
co PROBLEM WAS SOLVED -
c N2 RESERVED FOR FUTURE USE -
c N3 RESERVED FOR FUTURE OSE -
c N4 RESERVED FOR FUTURE USE -

Cmm e e e e e m e e im0 8 2 o o e 8 o o o e e o o e

(CONT)
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Commrcr e crmccm e cceeccar e e m —m e —c————————— -—— ———— -

CR INTEGRALS FOR PRODUCTIJIN MACRO (2D RECORD) -
C -
cL { (T (4,K),N=1,NZONE) ,K=1, NGROOP) ~
C -
cH NZONR*N5ROUP -
C -
cD T FLUX (K) *CHI (KK) *ADJOINT (KK) , INTEGRAL OVER KK -
cD AND VOLJXF, DIVIDED BY THE MULTIPLICATION -
cD FACTOR, VOLUNE INTEGRALS -
Cc -
C ————————— - - - - o > = - - o - - - -
Crmmerrrvcercnrcn e s e cercm e ———— - -t - - - - - -
CR FLUX, ADJOINT VOLUME INTEGRALS (3D RECORD) -
C -
cL, ((S (4, KK) ,M=1,NZ0NE) ,RKK=1,N3ROUP) ===~ NOTE STRUCTURE BELOW--=-- -
c -
CH NZONE*NGROUP -
c -
cs DO 1 K=1,NGROUP -
CS 1 READ(N) *LIST AS ABOVE# -
C -
cD s FLOUX (KK) *ADJOINT (K) VOLUME INTEGRALS -
cD (INTO 3ROUP K) -
C -
C--_--- .............. - - R - A - - - - - — - - - -

c_- ......... P —— PR —————— ———— - - e D e > D We W WP W DS =, -
CR INTEGRALS FOR TRANSPORT (4D RECORD) -
c -
cc PRESENT ONLY IF IND.GT.O -
C -
cL ((D(,K}),H=1,NZONE} ,K=1, NGROTP) -
c -
cW NZONEXNGROUP -
C -
cD D FLUX {(K) *ADJOINT(K) VOLUME INTEGRALS -

(o e et L L ettt B L L D D - - -

CRERERXRRRRAKRKRCRK AR AR A RE KKK E KRR KRR R KR RRSKRREE KRR KRR ERRR KRR AR R

c -
CEGF PERTUB -
c -

CHRERAREARERRREABA KRR R ERKERRRERKEE KB AT ERK K KERRRRAREKRE KRR RERE KRR SRR R
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SPECIFICATIONS FOR INTERFACE FILE FISSOR

CHREERAARARERARRKRERARKRARAKEEKKRRREK KK ERK KRR K EREEREEEEKERERKK KKK KK KRR KRE XK ¥

¢ REVISED 04/01/80 -
C -
cP FISSOR -
c -
CE FISSION SOURCE BY INTERVAL AND DISTRIBUTION FUNCTION -
C -
ct‘ttt#******tt*t*********#t*t‘i*tt***t**********#******#*****####*t‘ﬁ#*-
C ——————————————————————————————————————————— - - -

CR FILE IDENTIFICATION -
C -
cL HNAME, (HOUSE (I),I=1,2),IVERS -
c -
CW 3eA0LT + 1 -
c -
cp HNAME HOLLERITH FILE NAME ~ FISSOR - (A6) -
cp HUSE (1) HOLLERITH USER IDENTIFICATION (AS) -
cD IVERS FILE VERSION NONBER -
C -
cN MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
c -
c----—- ----- - > - - — . - - - - - - - - -
c-—- ———————————————————————— - - - - - - - -
CR PILE REFERENCE INFORMATION (1D RECORD) -
C -
cL TIME, POWER, KEFF, IN, JM, KM, NCY, NG, NZ -
C -
cW 9 -
c -
) TINE REFERENCE REAL TIME, DAYS -
cDh POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, -
co WATTS THERMAL -
cD KEFF MUOLTIPLICATION FACTOR -
cp i NUMBER OF FIRST DIMENSION FINE INTERVALS -
cp an NUMBER OF SECOND DIMENSION FINE INTERVALS -
c -
cN FOR SPECIAL TRIANGULAR GEOMETRIES, IM IS THE NUMBER OF *-
CN TRIANGLES ON EACH PLANE AND JM IS NOT DEFINED (SET TO 1) *-
[of -
cd K NUMBER OP THIRD DINENSION FINE INTERVALS -
cD NCY REFERENCE COUNT (CYCLE NUMBER) -
cp NG NUNBER OF ENERGY GROUPS -
cD NZ NUMBER OF ZONES -
c -
Cowecemcaccanaa wmmcsemmeneanee mmcarm—e=—— -

{CONT)
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Commmn ———— e e e e 2 e o o e

CR PISSION SOURCE DISTRIBUTION FUNCTION (2D RECORD) -
[od -
cL ({(CHIN(N,K),N=1,N2) ,K=1, NG) -
C -
cw NG #NZ -
[od -
cD CHIM(¥,K) SOURCE OF NEUTRONS IN GROUP K, ZONE N -
C -
C ---------------- - A W o o - - - - - - P Uy T
c ----------------------------------------- - - - - -
CR PISSION SOURCE VALUES (3D choan) -
c -
cL ((PFS (L,7) ,I=1,I0),T=1,TH) ~==== NOTE STRUCTURE BELOW---=-= -
C -
cw INEIN -
c -
cs DO 1 K=1,KN -
CS 1 READ(N) *LIST AS ABOVE* -
C -
cD PPFS (1,J) FISSION SOURCE BY INTERVAL, NEUTRONS/SEC/CC -
c -

Crmmwrcmacecwnene- - - - - — - - - -

CHRERRERRRERRE R KRR AR I RXR AR R KRR AR KKK R R R R KRR R AR K
[ -
CEOF FISSOR -

c
ChErkkkrhkkkhkkkkk kkkkkk kR kR kR Rk AR KRRk r Rk kk Rk kR kR kR kSRR
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SPECIFICATIONS FOR INTERPACE FILE RODSET

ChkkkkhghRkiokkk & fokkdokkdkkkkokokdokdkldokodok ok klekbe ok ke ke kek kb h bbbk rh ke

C
C
CF
c
CE
Cc

REVISED 04,/01/80 -

CONTROL ROD REFERENCE POSITIONING DATA -

Cotekkhhkkkdokkkkkkkkokkkkkkkdopkkk ik dok bk ks khkhdkkkkkkk kb kg khhkhkrkkkkha

v acccs ara s e o mmme = ——-.—-———— - - - - - o s o s s s o s o

CR
o
CL
o4
cw
ot
CcD
cD
CcD
C
CN
c
C

(3*MULT+1)

FILE IDENTIFICATION -
HNANE, (HUSE (I),I=1,2) ,IVERS -

NOMBER OF WORDS. -

FILE NAME (A6) 'RODSET?, -
USER IDENTIFICATION (A6). -
FILE VERSION NUOMBER. -

1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES. -

(o e e o e om v e e e e e e D e = o T % 0 e e B e b

o mr e m e m e s c e r e r e — - = e e - -

CR
o
CL
CL
c
cH
C
cD
c
CcD

FILE REFERENCE INFORMATION (1D RECORD) -

NCRN, NPRN, NCR,NERT, NSRPS,NCYD,NSE, NOE,ISV,MRW, MRI,NSH, -
(x1({1) ,1=1,8)

NOMBER OF WORDS. -

NUMBER OF CONTROL ROD ZONE NUCLIDES. -
NUMBER OF CONTROL ROD FOLLOWER ZONE NUCLIDES. -
NUMBER OF DIFFERENT ZON® SETS (RODS). -

NOUMBER OF ENTRIES IN THE REFERENCE TABLE OF ROD -
ZONES. -

NUMBER OF SETS OF ROD POSITION SPECIFICATIONS. -

NOMBER OF POINIS IN THE HISTORY (BETWEEN REFUELINGS) -
FOR WHICH ROD POSITIONING DATA IS SPECIFIED. -

NUMBER OF ZONES FOR WHICH SPECIAL FULL ROD INSERTION-
(OR WITHDRAWAL) DATA ARE SPECIFIED BELOW, USED FOR -~
"RODINS?' OPTION IX(10)=-2, OR =-1. IF FUOLL ROD -
INSERTION (WITHDRAWAL) IS SPECIFIED AND THIS SPECIAL-
DATA IS NOT PRESENT, THE MATERIAL ADR (ADF) WILL BE -
INSERTED IN ALL ROD ZONES NRZ BELOW. -

(CONT)
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OPTION ON USIN3 FULL ROD INSERTION (WITHDRAWAL)
DATA.
0~ TSE ONLY SPECIFICATIONS GIVEN BY SPECIAL
POLL ROD INSERTION (WITHDRAWAL) DATA.

1- INSERT MATERIAL ADR (ADF) IN ALL ROD ZONES NRZ

FIRST, THEN APPLY SPECIAL FULL ROD *INSERTION
(WITHDRAWRL) DATA IN AN OVERLAY SENSE.

**%xx*NOTE FOR FULL ROD INSERTION, OR FULL ROD

WITHDRAWAL, ALL ROD AND FOLLOWER CONCENTRATIONS~-

ARE ZEROED IN THE SPECIFIED ZONES PRIOR TO
THE INSERTION.

OPTION ON SAVE DATA RECORDS.
0- NO SAVE DATA RECORDS PRESENT ON THIS FILE,
GT.0- THE IWD SAVE DATA RECORDS ARE PRESENT ON
THIS FILE.

*%x%%x*NOTE - THF SAVE DATA RECORDS ARE A RECORD OF
THE POSITIONING. IT IS RECOMENDED THAT THIS
OPTION BE 0 IN WHICH CASE THE CODE CREATES
THE TWO RECORDS ON FIRST ACCESS.

OPTION ON CONZENTRATIONS IN MAKE-UP ZONE FOR ROD
WITHDRAWAL (NZI .GT. 0 BELOW) FOR 'RODINS' OPTION
IX(10) GE. O.
0- ZERO ROD CONCENTRATIONS AND REPLACE FOLLOWER
CONCENTRATIONS WITH ADF DATA (IF PRESENT).
1- ONLY ZEXO ROD CONCENTRATIONS.
2- DO NOT CHANGE ANY CONCENTRATIONS.

OPTION ON CONZENTRATIONS IN MAKE-UP ZONE FOR ROD
INSERTION (NZI .LT. O BELOW) FOR 'RODINS' OPTION
IX(10) GE. 0.

0- REPLACE ROD CONCENTRATIONS WITH ADR DATA.

1- DO NOT CHANGE ANY CONCENTRATIONS.

2- ONLY ZERO ROD CONCENTRATIONS.

3- ZERO ROD CONWCENTRATIONS AND REPLACE FOLLOWER

CONCENTRATIONS RITH ADF DATA (IF PRESENT).

[ T T I |

[ O R I B B B |

NUMBER OF ZONES FOR WHICH SPECIAL SHUT-DOWN ROD DATA-

ARE GIVEN BELOW. THIS DATA NMUST BE PRESENT IF THE
*RODINS' OPTION IX(11)=1,
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(o R - = - — > > - - - - - -

CR
c
cc
C
CL
CL
of
cW

Crormrncr e e n e, - ————-———— - ——— - =

(HNR (N) ,N=1,NCRY), (HNF (N),N=1,NFRN} , (ADR(N) ,N=1,NCRN}, (ADF (N} ,N=1,

NFRN)

REFERENCE NUCLIDE DATA (2D RECORD)

PRESENT IF NCRN + NFRN .GT. 0

( (MULT+1) * (NCRN+NFRN})) = NUMBER OF WORDS.

HYR

HNF

ADR

ROD ZOWE NUCLIDE USER UYIQUE NAME, HISONM (A6).

FOLLOWER ZONE NUCLIDE USER UNIQUE NAME, HISONM (A6).

MAY INCLUDE NOUCLIDES IN THE ROD LIST HNR.

ROD NOUOCLIDE DEFSITIES (ATOMS/BN-CM) - MAY BE ROD
INSERTION FOLLOWER (TOP OF ROD) MATERIAL. IF SO
IT CANNOT BE USED FOR FULL ROD INSERTION.

FOLLOWER NUCLIDE DENSITY (ATOMS/BN~CM) - USED FOR
ROD RENOVAL (BOTTOM OF ROD).

Corrme e m —ac e m e m e o e e i = -

REFERENCE TABLE OF ROD ZONES (3D RECORD)

ALWAYS PRESENT

(¥RZ (T),I=1,NERT)

(NERT)

NRZ

= NUMBER OF WORDS.
NUMBER OF A ZONE.

THIS DATA IS PRESENTED IN SETS OF ZONE NUMBERS, EACH SET
REPRESENTING A ROD OR BLOCK OF THEM., EACH SET OF DATA IS

-

FOLLOWED BY A ZERO ENTRY. REFERENCE TO A SET IS BY ORDER OF-

PRESENTATION (=J IN NZI (J,L) BELOW). THE ORDERING OF THE
ZONE NOMBERS IN EACH SET INDICATES ROD END POSITION BY
INSERTION. THUS ROD INSERTION IN ONLY THE FIRST ZONE GIVEN
WOOLD BE MINIMUM INSERIION AND ROD INSERTION IN THE LAST
ZONE IN THE LIST WOULD BE MAXIMNUM INSERTION.

IF THE LAST ZONE NUMBER Il A SET IS THE SAME AS THE FIRST
ZONE NUMBFR, THIS INDICATES A *'CLOSED-LOOP' SET OF ZONES.

A 'CLOSED-LOOP' SET OF ZOUWES IS NOT A SET OF ROD ZONES, BUT

IS A SET IN WHICH ALL NUCLIDES IN THE ZONES MAY BE
INTERCHANGED. ONLY THE OPTIONS IX{(10) =0 OR =1 APPLY AND
THESE SETS WILL BE IGNORED POR ALL OTHERS. SEE NZI BELOW.
THERE MAY BE SUBZONES IN THF PROBLENM, BUT THE ROD AND
FOLLOWER NOUCLIDES HUST BE ASSIGNED TO AND HANDLED ON A
ZONE BASIS, NOT SUBZOVYE.

NCR SETS OF ZONE NUMBERS ARE REQUIRED.

Cremcercmocsrc e e ca——— ————— ——— e o o 2 e o ——————————— ————

{CONT}
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c ——————————————————————————————————————————————————————————————— - —— ——
c -~
cs THE FOLLOWING RFCORDS ARE IN SETS OF TWO, NSRPS OF THEMN. -
c -
Cowmen e et c et e ——— e ———— e m————— .———e———
C ————————————————— - ——— - - -—— - —— - - ————— A " > = D T - T A D - -
CR RFFERENCE POINT IN HISTORY (4D RECORD) ~
C -
cc PRESENT IF NCYD .GT. 0 -~
C -
cL (FEH(L),L=1,NCYD),¥0P, (J1(I},I=1,10) -
C -
cw (NCYD+11) = NUMBER OF WORDS. -
C -
cD FEH FRACTION OF THE EXPDSURE TINE BETWEEN FUELINGS, -
CD 0 MEANS START, 1.0 MEANS END, GT 1.0 IS GARBAGE. -~
C -
cD NoP OPTION DISCUSSED BELOW. -~
c ~
c—-.—-- ------------------------------------- - — - — — = e " —— -
C —————————————————————————————— - —— - ——— - - - -—— -
CR REFERENCE SET OF ROD POSITION SPECIFICATIONS (5D RECORD) =~
C -
cc PRESENT IF NCYD .5T. 0 -
c -
cL ((¥zI (3,1) ,J=1,NCR) ,L=1,NCYD) -
c -
o’ (NCRANCYD) = NUMBER OF WORDS. ~
c A -
cp NZI HAS A MEANING WHICH IS DEPENDENT ON OPTION NOP. -
c -
C -
CN IF NOP IS 0 -
c -
cN NZI IS THE NUMBFR OF TiE LAST ZONE IN SET J (NRZ ABOVE) -
CN HAVING ROD INSERTION AT POINT L IN THE HISTORY, I.E., ALL =~
cN ROD AND FOLLOWER MATERIAL CONCENTRATIONS ARE ZEROED IN ALL -
cN ZONES IN THE SET - THEN ROD MATERIAL (CONCENTRATIONS ADR) -
cy IS INSERTED IN ORDER IN ALL ZONES IN THE SET THROUGH NZI AND-
cy FOLLOWER (CONCENTRATIONS ADF) IS INSERTED IN ORDER FOR ALL -
cN REMANING ZONES IN THE SET. NOTE THAT ONLY THE NUCLIDES -
cy THAT ARE ASSIGNED TO EACH ZONE, OUT OF THE HNR AND HNF LIST -
cN ABDVE, ARE INVOLVED. THIS OPTION COULD BE USED TO INITIALIZE-
cN THE CONTENTS OF THE ROD ZONES AT SOME PDINT IN THE HISTORY. -
CN ROD-FOLLOWER EXPOSURE CANNOT BE FOLLOWED., -
o IF N2I=0 FOR SOME SET J, NO CHANGES WILL BE MADE IN THAT -
cN SET? OF ROD ZONES. -
cN THIS OPTION WILL BE IGNORED FOR A *CLOSED-LOOP' SET. -
cN IF NOP .EQ. 1 -
c -
(CONT)
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NZI IS THE NUMBER OF ZONE MATERIAL INTERCHANGES REQUIRED
FOR SET J AT POINT L INM THE HISTORY TO EFFECT THE DESIRED
ROD WITHDRAWAL (OR INSERTION YIF NZI .LT. 0). ROD AND

FOLLOWER NUCLIDE CONCENTRATIONS (IN THE LIST OF ZONES ABOVE)

WILL BE INTERCHANGED IN A PUSH~DOWN SENSE NZI TIMES. FOR
EXAMPLE FOR A NON 'CLOSED-LOOP' SET, IF THE NRZ ZONE
NUMBERS FOR SET J WERE

3(M3)  6(M6) 2(M2) T(MT) S(N5)
WHERE THE MX'S REPRESEFT THE ROD AND/OR POLLOWER NUCLIDE
CONCENTRATIONS IN THE ZONES AT POINT L IN THE HISTORY, THEY
IF NZI = ¢2 (ROD WITHDRAWAL) TWO SUCCESSIVE INTERCHANGES
WOULD BE MADE AND THE FINAL CONTENTS OF THE ZONES WOULD BE

3(M2) 6(n7) 2(NS5) T(FN) S5(FN)
WHERE FN REPRESENTS THE CONCENTRATIONS INSERTED IN MAKE-OP
ZONE 5 (SEE OPTION MRW ABOVE). IF NZI HAD BEEN -1 (ROD
INSERTION), THEN THE CONTENTS OF THE ZONES WOULD BE

I(RN)  6(M3) 2(M6) T(M2)} S(HT)
WHERE RN REPRESENTS THE CONCENTRATIONS INSERTED IN MAKE~UP
ZONE 3 {(SEE OPTION MRI ABOVE).
THIS NOP=1 OPTION MUST BE USED IF THE ROD-FOLLOWER EXPOSURE
IS TO BE FOLLOWED.

IF A SET OF ZOYES IS A 'CLOSED-LCOP' SET, IE., THE LAST
ZONE NOMBER EQUAL TO THE FIRST ZONF NUMBER, THEN MATERIAL
IN THE SECOND (OR NEXT TO LAST IF NZI.LT.0) ZONE IS SAVED -
THEM AFTER ALL INTERCHANGES HAVE BEEN MADE, THIS WATERIAL
REPLACES THAT IN THE LAST (OR FIRST) ZONE IN THE LIST. FOR
THE *CLOSED-LOOP' SET, ALL NUCLIDES IN THE ZONES ARE
INTERCHANGED, NOT JUST THOSE SPECIFIED BY HNR AND HNF.

ALL ZONES IN A 'CLOSED-LOOP®* SET MUST HAVE THE SAME NUCLIDES-

IN THE SAME ORDER. NORMALLY ONLY ONE INTERCHANGE WOULD BE
SPECIFIED. FOR FXAMPLE IF THE 'CLOSED-LOOP' SET WERE
3(M3)  6(M6) 2(M2) T(M7) 3 (u3)
THEN AFTER ONE INTERCHANGE (NZI=+1) THE ZONES WOULD CORTAIN
6(M2) 2(M7) T(M3) 3(M6)
FOR N2ZI=-1, THE ZONES WOULD CONTAIN
3(M7)  6(HM3) 2(M6) T(M2)

TO CARRY OUT A CORRECT ROD POSITIONING SCHEDULE WITH THE
AUTOMATED PROCEDURE, THE REPOSITIOWING MUST INCLUDE EACH
OF THE STEPS (POINTS IN THE HISTORY) IN THIS SET OF
SPECIFICATIONS IF THEY ARE UNIQUE. (COMPLICATED
SPECIFICATIONS CAN BE USED WHICH REQUIRE SELECTED
APPLICATIONS, ONE OR MORE, TO CAUSE R PROPER SCHEDULE OF
CONTROL ROD REMOVAL).

THE OPTION NOP=0 IS GENERALLY MORE FLEXIBLE REGARDING THE
POINTS IN THE HISTOTY WHICH CAN BE USED FOR THE EXPOSURE
THAN NOP=1, I.E., POINIS IN THE HISTORY MAY BE SKIPPED AND
PROPER POSITIONING STILL BE ACCOMPLISHED.

(CoNT)



C-139

cn FOR BOTH THE ABOVE OPTIONS FOR NON 'CLOSED-LOOP' SETS, ONLY -
cN THOSE NUCLIDES HYR AND HNF THAT ARE ASSIGNED TO THE ZONES -
cN APE INVOLVED. GENFRALLY THE SAME ROD AND/OR FOLLOWER -
cY NUCLIDES MUST BE ASSIGNED TO ALL ZOMES OF A SET J (NPZ -
cy ABOVE), BUT NOT NECESSARLY IN THE SAME ORDER. CONSISTANT -
cN NUCLIDE-ZONE-CROSS SECTION REFERENCING IS ESSENTIAL. -
C - -
C -
cN IF NOP .EQ. 2 -
C -
] N7I IS PAPTS DPER 1000, EQUAL TO THE FRACTION OF ROD -
cN INSFERTION WHEN THF ROD ZONES ARE NOT REPRESENTED -
cY EXPLICITLY, IE., FOR TWNO-DIMENSTONAL CALCULATIONS. -
cy LET X = NZI{J,L)/1000. THEN FIRST, ALL ROD AND FOLLOWER -
cn CONCENTRATIOCYS ARE ZERDED IN THE ZONES NRZ IN SET J AT THIS -
cN POINT IN THE HISTORY. THEN THE R0OD CONCENTRATIONS ARE -
cH INSERTED AS N = X*ADR, THEN THE FOLLOWER CONCENTRATIONS -
CN ARE ADDED, N = N+ (1-X) #ADF, -
CN *k&%4NOTE THAT IF THE FULL BOD INSERTION (WITHDRAWAL) DATA -~
cn IS PRESENT (NSE .GT. 0)), THEN THE DATA NZR, ARD, AFD IS -
cN USED INSTEAD OF THE DATA NRZ, ADR, ADF. THE FULL ROD -
cH INSERTION OPTION NOE DOES NOT APPLY. IN THIS CASE ONLY THE =
cN N2I(J=1,1) DATA IS USED TO APPLY TO THE 1 SET OF ZONES NzR. -
cy FOR ANY SET J FOR WHICH NZI.LT.0, NO CHANGES IN THE ZONES -
cN IN THAT SET WILL BE MADE. -
c -
C.-— ————————————————————————————————————— - — . — — —_— - . - - - -
C—~---— ——————— - ——— - - - — - ———— - - -
CR SPECIAL FULL ROD INSERTION {WITHDRAWAL) DATA (6D RECORD) -
p -
cc PRESENT IF NSZ.GT.0 -
C -
cL (NZR(I},I=1,NSE) -
C -
cw (NSE) = NUMBER OF WORDS. -
C -
cp NZR NUMBER OF RQD ZONE. -
c -

Crrmerm e m e a r rmrrr o - ————— - - - - -

(CONT)
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(o o = om0 i e e e s = T e e S e 8 S i 0 Y i

CR SPECYAL FULL ROD INSERTION (WITHDRAWAL) DATA

c
cc PRESENT IF NSE.GT.O
C
o}

(7D RECORDS)

CL {(ARD(J),3I=1,NCRN), (AFD(K) ,K=1,NFRN}) -=~~~SEE STRUCTURE BELOW~--- -

gS DO 1 M = 1,NSE

CS 1 READ(N) *LIST AS ABOVEX

gw {NCRN+NFRY) = NUMBER OF WORDS.

gD ARD ATOM DENSITY OF ROD NUCLIDE.

gD AFD ATO!N DENSITY OF FOLLOWER NUCLIDE.
c

(ol e L it - ——— — - = - ——

c-q---——--g----—-..~——-.--.----.-——---—-——_——-—--—.—---—_-—-——

CR SPECIAL SHUT-DOWN ROD DATA (8D RECORD)
c

cc PRESENT IF NSH.GT.O

c

cL (MSH(TI),I=1,NSH)

c

CwW (NSH) = NUMBER OF WORDS.

C

cD MSH NUMBER OF ROD ZCNE.
Cc

- ——— - - g -

————— -

C_--—-—----——_--_----_-a——-———-——_—_—-——--—---——--—o---------s——--—-———---

Croveamae= e - - - " " - —— - — - - - -

CR SPECIAL SHUT-DOWN ROD DATA (9D RECORDS)

cc PRESENT IF NSH.GT.O

CcL (SHR (J)} ,J=1,NCRN) ~—~~SEE STRUCTURE BELOW=--~--
gS DO 1 ¥ = 1,NSH

CS 1 READ(N) *LIST AS ABOVE*

gﬂ (NCRN) = NOUMBER OF WORDS.

ED SHR ATOM DENSITY OF ROD NUCLIDE.

o e m e - e o e e e e - ———— -

{CouT)
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Co=ememe- o o 2 0 o e cr—————— o ————————————— - ———— ——————-

cr INTEGER SAVE DATA (100 RECORD) -
C -
cc PRESENT IF ISV.GT.O -
c -
cL (IR(I),I=1,100) -
c -
cw (100) = NUMBER OF WORDS. -
C -
cp IR INTEGER SAVE DATA - INITIALIZE ZERO. -
[od -
o) IR (1Y COUNT OF C.R.P. ACCESSES. -
o) IR (2) CYCLE NUMBER OF LAST C.R.P. ACCESS. -
cD IR (3) C.R.P. OPTION (IX(10)-'RODINS'} OF LAST ACCESS. -
cD IR (1) MEMORY REQUIRED FOR LAST C.R.P. ACCESS. -
cp IR (5) POINT IN HISTORY OF LAST ACCESS. -
C -
C oo o ot ot im0 0 e o 0t e e o . = = = = 4 o S > - — - -
C ......................... . . — - T " —— T — T > - - —— - ——
CR REAL SAVE DATA (11D RECORD) -
c -
cc PRESENT IF ISV.GT.0 -
C -
cL (XR(I) ,I=1,100) -
c -
cw {100) = NUMBER OF WORDS, -
c -
cD XR REAL SAVE DAT. - INITIALIZE ZERO. -
C -
cp XR (1) TOTAL CYCLE TINE (XX(1)-'RODINS') OF LAST ACCESS. -~
cD IR (2) TINE INTO CYCLE (TIME~'ZNATDN') OF LAST ACCESS. -
co XR (3) FRACTION TIME INTO CYCLE OF LAST ACCESS. -
c -
cN INFORMATION IS PLACED IN THESE TWO RECORDS BY THE CODE -
CN WHICH IS NEEDED FOR AUTOMATION OF ROD POSITIONING AND -
cN VERIFICATION TESTING. DATA NOT SPECIFIED HERE IS RESERVED -~
cN FOR CODE INTERNAL USE AND SHOULD NOT BE SUPPLIED BY THE -
cN USER, BUT MAY BE RECOVERED FROM A FILE WRITTEN IN A -
cN PREVIOUS RON TO CONTINDE A CALCULATION. THE USER SHOULD NOT -
cN SPECIFY THIS DATA AS A NORMAL INPUT. -
c -

C %t ot ok oo ok et et e deote e ok e ok e ol ok sk e ok sl o e e ol i otk ek ke ok ol ookl e etk ok R ke ko ke ok K ok kK e
[of -
CEOF RODSET -
c -
C Aok ok e e ok A e kol R e gt ok ok ook o e Rk kol ko e ol R ik R R R R R R R Rk X KRR KRR KRR R R kK-
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SPECIFICATIONS FOR INTERFACE FILE RSTRTR

Chekhkhhkkkkhkkkhkhhkkkkhkkkrehkkhfeh etk kkhhhRkhphkdkkh ek kiehkk ko egkidk-

c REVISED 04/01/80 -
C -
CF RSTRTR -
c -
cE CODE-BLOCK~DEPENDENT RESTART DATA SAVED FOR RECOVERY -
C -
Chiebhhkhhdtohhhkphhkhhhkrhxkkkhhhhhkkhhrerfhhkrhkphkh kRt ke frk -
C_-- ................................ - - —— - - P
CR FILE IDENTIFICATION -
c -
cL HNAME, (HOSE (I),I=1,2) ,IVERS -
C -
CH 3*¥MULT + 1 -
c -
cD HNAME HOLLERITH FILE NAME - RSTRTR - (A6) -
cD HUSE (I) HOLLERITH OSER IDENTIFICATION (2A6) -
cD IVERS FILE VERSION NUMBER -
cD VERSION 1 RESERVED FOR VENTURE -
c -
CN MULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
c -
Coemmrrcrcwenerc e e —ee-— et c e e mcw e ——————— - ————————————————
Cremmrvncccan- -~ - - - - - - - = —— - -— - -
CR FILE REFERENCE INFORMATION -
c -
cL NFI1,NFI2,NFI3,N1,N2,N3,N4,05,R1, NR2,L2 -
c -
cW 11 -
c -
cD NFI1 - WFI3 FILE IDENTIFICATION FLAGS -
cp N1 - NS RESERVED -
cD NR1 NUMBER OF RECORDS OF TYPE 1 DATA -
cD NR2 NTMBER OF RECORDS OF TYPE 2 DATA -
cD L2 LENGTH OF ALL RECORDS OF TYPE 2 DATA -
c -
C---—----—-—---- —————————————————— - - - -~ - - - D - D > = -
Lo ————— e m - —————-——— ——m—m——— e e L ———e— e, —————
CR RECORD LENGTHS OF TYPE 1 DATA -
c -
cL (NWIR (J) ,3=1,NR1) -
C -
cw NR1 -
C -
cD NWIR(J) NUMBER OF WORDS IN TYPE 1 DATA RECORD RECORD J -
[ -

Cremrr s m s ccr s e ccarcr rrc e rarrar e e ———- - ———— - - - > > - - -

{CONT)
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Ch RESTamt DATA RECORDS, T¥RE 1T -
gL (DARS (I) ,I=1,H) -
gw M, WHICH IS NWIR(J) FOR RECORD SEQUENCE J , NR1 RECORDS -
gn DARS (I) CODE DEPENDENT RECOVERY DATA ARRAY TYPE 1 -
e e e e e e I -
C-—— ——————————————————————————————————————————————————— - -
CR RESTART DATA RECORDS, TYPE 2 -
EL (DARR (T),T=1,12) -
gw 12, NR2 RECORDS -
ED DARR (I) CODE DEPENDENT RECOVERY DATA ARRAY TYPE 2 -

Crwrcecmcwaa= - e - - > o - —— - -

C %% %ok ok e e ok ek ook ok ool skeook ook sk e e e dkookook ok o sk ko sk kol ok ok R Rk ok ekt Rk Rk kR R kR kKRR KRR -

C -
CEOF RSTRTR -
Cc -

€ o ok A afe ok ook e ok ol okok ek ok s o ok ok s ok e ole o ook ok e Sk ook ok e ko e ootk ko e ok ok ook el ke ik ok Ak ek R K B ok R K K
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SPECIFICATIONS FOR INTERFACE FILE TRIGOH

CR& kg kR ok ok ok & % %ok 3 ok sk e % e e ok ok o ook o ok ok ook e ool ok ek e desde sk e ke e e e sk fedk ek kR ek ok e kR Rk ke

C REVISED 04,/01/80 -
c -
CF TRIGOM -
c -
CE TRIANGULAR GEOMETRY DESCRIPTION -
c -

Chkkkkkhgkhktdhk hkdokkkhhkkkkkkhhhh ks Rk khfehkdkd kAR KRR KRR R R R g K

Crwwemccence—n ——eme————— ———————— —————— ey ——— ——————— ——

CR FILE IDENTIFICATION (NV) -
C -
CL HNAME, {(HOSE(I) ,I=1,2) ,IVERS -
C -
cw 1+3%MULT -
C -

()] HNANE HOLLERITH FILE NAME - TRIGOM - (A6) -

co HOSE HOLLERITH USER IDENTIFICATION (A6) -
CcD IVERS FILE VERSION NJMBER -
c -
cN MOLT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES -
C -
c-------——-------*--- ---------- - A TP A e A D b o YR aR . wh Dy D A S P D D D = - - - D W G A -
c-—-—-—_-----_-_--_—---_-- —————————————— - > o - - - -~

CR FILE REFERENCE INFORMATION (1D RECORD) -
c -
cL 1GOM, NZONE,NREG, NZCL, NCINTI, NCINTJ, NCINTK, NINTI,NINTJ, NINTK,INB1, -
cL InB2, JMR1,J4B2,KMB1,KNB2,NBS, NBCS, NIBCS, NZWBB, NTRIAG, NRASS, -
cL (NGOP (I) ,I=1,5) -
c -
cw 27 -
C -
co IG0Y GEOMETRY 5- SPECIAL TRIAGONAL, TWO-DIMENSIONAL -
cp 19- SPECIAL TRIAGONAL-Z, THREE-DIMENSIONAL -~
cD NZONE NUMBER OF ZONES (EACH HOMOGENEOUS IN NEUTRONICS -
CcD PROBLEY) -
CcD NREG NOT DEFINED -
cD NZCL NUMBER OF ZONE CLASSIFICATIONS (EDIT PURPOSES) -
€D NCINTI NOT DEFINED -
cb NCINTJ NOT DEFINED -
cp NCINTK NUMBER OF THIRD DIMENSION COARSE MESH INTERVALS -
cD NCINTK.EQ.1 FGR ONE AND TWO

cD DIMPNSIONAL CASES.

cD A COARSE MESH INTERVAL IS DEFINED AS ONE

cb CONTAINING ONE OR MORE FINE MESH INTERVALS, EACH

cD OF WHICH CONTAINS THE SAME MATERIAL ZONE.

THE NUMBER OF POINTS ON A PLANE. POINTS ARE AT
THE INTERSECTIONS OF MESH LIMNES.
NOT DEFINED
NUMBER OF THIRD DIMENSION FINE MESH INTERVALS
NINTK.FQ.1 FOR ONE AND TWO DIMENSIONAL
CASES.

(zour)
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IMB1

IMB2
JuB1

Jus2
KMB1
KuB2
NBS

NBCS

NIBCS

C-145

FIRST BOUNDARY ON FIRST DIMENSION

0- ZERO FLUX (DIFFUSION)

1- REFLECTED

2~ EXTRAPOLATED (DIFFUSION - DEL PHI
/P31 =-C/D WHERE C IS GIVEN AS BNDC
BELOW AND D IS THE GROUP DIFFUSION
COFSTANT, TRANSPORT - NO RETURN)

3- NOT DEFINED

4- REPEATING (PERIODIC) WITH NEXT
ADJACENT FACE 60 OR 120 DEGREE
ROTATION) .
THE LEFT AND TOP BOUNDARIES ARE
REPEATING.

5- NOT DEFINED

6- NOT DEFINED

NOTE THAT FOR REPEATINS BOUNDARIES, THE FIRST BOUNDARY IR
ORDER WHICH IS INVOLVED CARRIES THE DESIGNATOR DEFINING
THE REPEATING CONDITION.

LAST BOUNDARY JIN FIRST DIMENSION
FIRST BOUNDARY ON SECOND DIMENSION
5- REPFATING ALONG THIS BOUNDARY - 180
DEGREES. IF NPF EQUALS THE NUMBER OF

POINTS ON THIS BOUNDARY, THEN THE PLUXE
AT POINTS NPF/2 THROUGH NPF ARE EQUAL
TO THE FLUXES AT POINTS 1 THROUGH NPF/2

FOR THIS OPTION, INB1=INB2 AND
NTRIAG=1.
LAST BOUNDARY DN SECOND DIMENSION
FIRST BOUNDARY ON THIRD DIMENSION
LAST BOUNDARY ON THIRD DIMEWSION
NUMBER OF BUCKLING SPECIFICATIONS
1- SINGLE VALUE APPLIES EVERYWHERE
«BEQ.NZONE, ZONE-DEPENDENT
N*NZONE, DATA IS GIVEN OVER ALL ZONES FOR
THE FIRST ENERGY GROUP, THEN FOR THE NEXT
GROUP, TD) END OF LIST - IF THERE ARE MORE
GROUPS, LAST GROUP DATA GIVEN IS USED
NOMBER OF CONSTANTS FOR EXTERNAL BOUNDARIES
1- SINGLE VALUE USED EVERYWHERE
6- INDIVIDUAL VALUES FOR EACH POSSIBLE
SURFACE (BOUNDARY SPECS GIVE ACTUAL USE)
N*6- SIX VALUES ARE GIVEN FOR THE FIRST
BENERGY GROUP, THEN SIX FOR THE NEXT, TO
THE END OF THE LIST - THE LAST GROUP DATA
GIVEN APPLIES TO ALL ADDITIONAL GROUPS
NUMBER OF CONSTANTS FOR INTERNAL BOUNDARIES
1- SINGLE VALUES USED EVERYWHERE
+GT.1- VALOUES ARE GIVEN BY ENERGY GROUP
WITH NON-BLACK CONDITION INDICATED BY
ZERO ENTRY - LAST VALUE APPLIES TO
ADDITIONAL GROUPS

(CONT)
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{CONT)
cD NZWBB BLACK ABSORBER ZONE INDICATOR. -
cD 0- NO BLACK ZONES. -
cD 1- ONE BLACK ABSORBER ZONE. -
cD NTRIAG MESH ORINTATION -
co 0- RHOMBUS WITH 120 DEGRFES AT UPPER LEFT -
cp CORNER (NPL.EQ.NPF BELOW) . -
cD 1- TRAPEZJID (OR TRIANGLE) HITH 60 DEGREES AT -
cD UPPER LEFT AND UPPER RIGHT CORNERS -
co (NPL.LT.NPF). -
cD 2- TRIANGLE WITH 30 DEGREES AT UPPER LEFT -
cD CORNER AND 60 DEGREES AT UPPER RIGHT -
cD CORNER (NPL.LT.NPF). IMB1 AND JNB2 MOST BE 1 -
co AND NPF .GE. 3. -
cp NRASS 20NE ASSIGNMENTS. -
) 0- TO COARSE MESH -
o)) 1- TO FINE MESH -
cp NGOP NOT DEFINED. -
c -
c ——————————————————————————————————————————— - ——————— - — - - > - -
Crrr s cw e arc o rr e n o m e o= oo - .- - — > D =
CR GEOMETRY DATA (2D RECORD) -
c -
cL (BSQ (N} ,N=1,NBS) , (BNDC (N} , N=1,NBCS) , (BNCI (¥} ,N=1, NIBCS), -
CL (NZHBB (N) , N=1,NZWBB) , (NZC(N), N=1,NZONE) -
c -
cH NBS+NBCS+NIBCS+NZWBB+NZONE -
c -
cD BSQ BUCKLING (B%*2) VALUES (Cl*%~2) -
cp BNDC BOUNDARY CONSTANTS (DEL PHI/PHI =-C/D) -
cp BNCI INTERNAL BLACK BOUNDARY CONSTANTS -
cp NZHBB ZONE NUMBER WITH BLACK ABSORBER CONDITIONS -
cp NZC ZONE CLASSIFIZATIONS -
C -
c----‘-- ------------------------------------------------------------------
Cmmecrmcccrccrcc e cwnmc e rr——c e e ——————— .- -—— -
CR REFERENCE MESHPOINT DATA (3D RECORD) -
C -

CL MPO,NPF,NPL,NRP, MNP, NRS,NOS,NO3 ,MZA,HB,NC, (KFINTS (L) ,L=1,NCINTK)

CW NCINTK + 11

(¢]
| 2 2 I I |

CcD MPO MESHPOINT LOCATION OPTION

CcD 0- ONIFORM, EJUILATERAL MESH ARRANGEMENT

(o)) (SIMPLE GEOMETRY DESCRIBED BY DATA IN THIS -
CcD RECORD, MNP=6) -
CD 1- PARALLEL ROWS OF MESH POINTS

cD 2- GENERAL ARRANGENENT -
(03] NPP NUMBER OF POINTS ALONG FIRST (TOP) ROW -
CD -=- USED IF MPO = 0 -

(CONT)
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CD ¥PL HUMBER OF POINI'S ALONG LAST (BOTTOM) ROW

CD -~ USED IF MPD = 0.

CcD FOR NPL.FQ.NPF, 120 DEGREES IS IN UPPER LEFT
CD CORNER, IF NPL.LT.NPF,

CcD IS 30 OR 60 DEGREES (SEE NTRIAS ABOVE).

CD NRP NUMBER OF ROWS CF POINTS

CcDh -- USED IF ¥PD .LT.

cD MNP

CD PLANE

()] NRS NUMBER OF ZONE ASSIGNAENTS ON EACH PLANE

ch oS NOT DEFINED

cD O3 NOT DEFINED

CD MZA NCT DEFINED

Ch MB NOT DEFINED

Ccob Mc NOT DEFINED

CD KFINTS NOMBER OF FINE MESH INTERVALS PER COARSE MESH
CD INTERVAL, THIRD DIMENSION

c

CN NESHPOINTS HERE MAY BE INTERPRETED AS TRIANGLE CORNERS
c

Cremmcmm e e ram e e c e e oo - - ——- - —-——

Com e e a e . e m oo o ——- - - - ——_——

CR REFERENCE DATA (4D RECZORD)

(o

CL PMESH,QMESH,X1,X2,X3, (ZMESH (K) , K=1, NCBNDK)

C

CW MOLT* (NCINTK+6)

c

CcD PHMESH

CD -- USED IF NPO = 0

cD QMESH NOT DEFINED

cD X1 NOT DEFINED

CD X2 NOT DEFINED

cD X3 NOT DEFINED

CD ZMESH COARSE MESH BOONDARIES,

cD NCBNDK NCINTK+1,

ch BOUNDARIES

¢ :

CN NOTE THAT FOR TWO-DIMENSIONAL PROBLEMS, NCINTK=1, NCBNDK=2,
CcY ALTHOOGH DATA FOR THE THIRD DIMENSION ARE NOT USED (IGOM=5)
C

C ----------- - - - - - - - - o - -

Crr e e v rea e e e coasa s a—eaa— - - -

CR MESHPOINT ARRANGEMENTS (5D RECORD)

Cc

cC PRESENT IF MPO.EQ.1

C

CL (XMESH(I) ,I=1,NINTI), (YROW (J) ,3=1,NRP), (NMPR(J) ,J=1,NRP)

c

CHW MULT* (NINTI + NRP) + NRP

REFERENCE OR MAXIMUM NUMBER OF NEIGHBOR POINTS ON A

LENGTH OF TRIANGLE LEG (MESHPOINT SPACING) IF FIXED

C-147

(ZONT)

NOMBER OF THIRD DIMENSION COARSE MESH

NPL MUST BE .EQ. OR .LT. NPF.

THE OUPPER LEFT CORNER

THIRD DIMENSION
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C -
cD XNESH LOCATION OF EACH MESHPOINT ON A PLANE MEASURED FROM -
cD REFERENCE ALONG X COORDINATE, CH -
cp YROW ROW LOCATION MFASURED FRON REFERENCE ALONG Y -
cd COORDINATE (NORMAL TO X), CM -
cD NMPR NUMBER OF MESH POINTS ON THE ROW -
C -
c ————————— - - - - - - - - - - - -
c -------------- - - - - - > - - - - -
CR MESHPOINT ARRANGEMENTS (6D RECORD) -
c -
cc PRESENT IF MPO.EQ.2 -
C -
cL ( (XYMESH (I,J) ,I=1,2),3=1,NINTI) -
C -
cw 2€NULT*NINTI -
c -
cD XYMESH (1,J) LOCATION OF MESHPOINT MEASURED ALONG X COORDINATE -
cD FROM REFERENCE (INCREASING ORDER POR ANY ¥), CM -
cD XYMESH (2,J) LOCATION OF MESHPOINT MEASURED ALONG Y COORDINATE =
co FROM REFERENCE, Y NORMAL TO X, (INCREASING), CH -
C -
C-------——-----——---- - ——- - -- oo -
THERE ARE NCINTK RECORDS WHICH FOLLOW IF NRASS IS 0
NINTK RECORDS WHICH FOLLOW IF NRASS IS 1
BUT ONLY OFE SET IF IGOM IS 5
c ————— - ——n w00 W o - - - - > o e - - - - - -
CR TRIANGLE ZONE ASSIGNMENTS (7D RECORD) -
[of -
cc ALWAYS PRESENT -
[od -
cL (R (I} ,I=1,NRS) -
C -
] NRS -
c -
co MR ZONE NUMBER ASSIGNMENT TO MESH INTERVAL -
c -
] CONSIDER THAT NEAR~-NEISHBOR POINTS HAVE A LINE OF COUPLING. ~
cy COUPLING LINES FORN TRIANGLES. THE TRIANGLES LYING -
cN WHOLLY BEIOW A LOCAL EORIZONTAL LINE ARE ASSIGNED ZONE -
cN NUMBERS THRODGH THE MESH STARTING WITH THE FIRST (TOP) -
cN HORIZONTAL ROW, INCREASING X GIVEN Y, THEN INCREASING Y -
C -
C --------------- - - - -

CEEREER AR ERRKE AKX KR ERERR KR XK KEEKRE KK R ERRRRERERRR KRR RRRRRARRER KRRk E R K-
C -
CEOF TRIGOM -
C ) -
CHREEERERKRRRREKRRERKKRRRREEEEKKERKEKREARKREBERK KR RR KA REKEREREEE KRR KR KR KR A KR
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SPECIFICATIONS FOR INTERPACE FILE MASBAL

CEEREERRERR KRR R R R FARA KR RRR R KR KRR KRR R AR R IRR AR E AR AR AR R KRR Rk Rk

CN DATE 07-28-80 -
c -
CF MASBAL -
c -
CE MASS BALANCE INFORMATION -
C -

CEEERNRKEERREF AR ERKRE KRR R AR KRR KSR AR KRRk h kR Rk KRR kTR SRk Rk kKRR

(oL T2 P - = P 8 > W - -

CR FILE IDENTIFICATION -
C -
CL HNANE, (HUSE (T) ,I=1,2) ,IVERS -
c -
cw 3*MULT ¢+ 1 = NUMBER OF WORDS -
(o4 -
Cch HNAME FILE NAME (A6) ='MASBAL' -
cD HUSE OSER IDENTIFICATION (226) -
cp IVERS FILE VERSION NUMBER -
C -
cy MOLT 1 FOR LONS WORD, 2 FOR SHORT WORD MACHINES -
C -
Crenccnnccnrvrccccannccnrvoncanmnaae - ——— - > - - - -—
Crwanaa - -- - - - - -
Ccs FILE STRUCTURE -
Cs -
Cs RECORD TYPE PRESENT IF -
CS E3 3 231 1 3334 =SS samses -
Cs FILE IDENTIFICATION ALWAYS -
Cs FILE CONTROL ALRAYS -
Cs NUCLIDE IDENTIFICATION AND BASE DATA ALWAYS -
cs DISCHARGE BLOCK MATERIAL MNFD* (NFDB4+KFDDB) .GT.0 -
CS SUPPLY BLOCK MATERIAL MNFS*NFSB.GT.0 -
cs INITIAL REACTOR INVENTORY ALWAYS -
Cs -
CS *%**%%%%%% (REPEAT TO “AXCY) -
Cs «* PUELING INFORMATION ALWAYS -
Cs * INITIAL LOADING MASS BALANCE DATrA ALWAYS -
Cs = DISCHARGE MATERIAL MASS BALANCE DATA MNFD*NFDB.GT.0 -
Cs % FPIXED FEED MASS BALANCE DATA MNFF*NFFB.GT.O0 -
Cs * SOPPLY MATERIAL MASS BALANCE DATA MNFS*NFSB.GT.0 -
Cs = FPINAL LOADING MASS BALANCE DATA ALWRAYS -
CS ek kkkokk K -
Commm- P L - - P T T T - - a———
Cromem- - 5. s 08 o8t s wP e " e v e v - - - - o an o - --
CR FILE CONTROL (1D RECORD) -
c -
CcL NNR,NND, MAXCY, NFDB, MNFD, NFDDB,NFSB, MNFS, NFFB, MNFP, -
CL (KI(I) ,I=1,10) -
c -
cv 20 = NOMBER OF WORDS -

{zoNT)
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C
cC
C
CL
CL
CL
C
cW
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ONDEFINED DATA IS RESERVED FOR FUTURE USE -

NNR NUMBER OF NUCLIDES FOR WHICH MASS ACCOUNTING IS -
MAINTAINED -
N¥O NUCLIDE NAME REFERENCE OPTION:

0 - BY ABSOLUTE NAME(HANAME)
1 - BY UNIQUE NAME (HNNAME)

]

MAXCY NUMBER OF SETS OF FUELING MASS BALANCE DATA -
WRITTEN -
NFDB NUMBER OF FUEL DISCHARGE BLOCKS -
MNFD MAXIHUM NOMBER OF NUCLIDES IN ANY FUEL -
DISCHARGE BLOCK -
NFDDB NUMBER OF FUEL DELAYFD DISCHARGE BLOCKS -
NFSB NUMBER OF FUEL SUPPLY BLOCKS -
MNFS MAXINUM NUMBER OF NUCLIDES IN ANY FOEL SUPPLY -
BLOCK -
NFFB NUMBER OF FIXED FEED FUEL BLOCKS -
MNFF MAXINUM NOMBER OF NUCLIDES IN ANY FIXED -
FEED FUEL BLOCK -

NUCLIDE IDENTIFICATION AND BASE DATA (2D RECORD) -

(HFM (I) ,I=1,NNR), -
( (NDN {K,™) ,K=1,MNFD) ,M=1,NFDB), -
((NSPH (K,M}) ,K=1,MNFS) ,M=1,NFSB), -
( (NFN (K, M) ,K=1,NFF) ,n=1,NFFB) -

MULT*NNR + HMNFD*NFDB + MNFS*NFSB + MNFF*NFFB = NUMBER OF WORDS -

HFY NOCLIDE REFERENCE NAWE FOR WHICH MASS -
ACCOUNTINS IS MAINTAINED. (A6) -

RDN PEFERENCE NUCLIDES FCR DISCHARGE BLOCK M (ORDER -
NOMBER IN HFM LIST) -

NSPN REFERENCE NUCLIDES FOR SUPPLY BLOCK M (ORDER -
NOMBER IN HFN LIST)

NFN REFPERENCE NUCLIDES FOR FIXED FEED BLOCK A -
(ORDER NUMBER IN HFM LIST) -

- - - - - - " - - - - — " . s s o " TP -

DISCHARGE BLOCK MATERIAL (3D RECORD) -
PRESENT IP MNFD#* (NFDB + NFDDB).GT.0 -
{(DBMASS (I,J) ,I=1,4NFD),J=1,NFDB), -
(4DDB(J) ,JI=1,NFDDB) , (NCYDDB (J) ,I=1,NFDDB), -
(NPDLAY (J) ,J=1,NFDDB), {{DDBYSS (I,J) ,I=1,M4FD) ,J=1,NFDDB) -
NFDB*MNED + NFDDB%(3 + MNFD) = NUMBER OF WORDS -

(CONT)
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DBMASS MASS OF NOCLIDE I IN DISCHARGE BLOCK J

NDDB DISCHARGE BLOCK TO RECIEVE MATERIAL FRONM
DELAYED BLOCK J WHEN THE BLOCK BECOMES
ACTIVE (0 ENTRY IMPLIES SLOT J IS AVAILABLE
FOR DELAYED DISCHARGE).

14 0t

Y

NCYDDB FUELING CYCLE REFEREYCE NUMBER WHEN DELAYED
DISCHARGE IS CREATED -
NFDLAY FOELING DELAY IN CYCLES ASSOCIATED WITH DELAYED -~
DISCHARGE BLOCK J -
DDBNSS MASS OF NOTLIDE I IN DELAYED DISCHARGE BLOCK J -~
Cremmmcvmerenrcorcccrrcca e e ——— e ——-———-— - ——— -
SUPPLY BLOCK MATERIAL (4D RECORD) -

Covme

Coe= e

- o - S - A " W - P - - - - -

- ——— - - " - - P - - -

PRESENT IF MNFS*NFSB.GT.0 -
(SBMASS (I,J) ,I=1,4NFS) ,J=1,NFSB) -
NFSB*MNFS = NOMBER OF WORDS -

SBMASS MASS OF NOZLIDE I IN SUPPLY BLOCK J -

- A Y Y S e 4w . - - - - - -—— - -

- - - . Y - - - -

INITIAL REACTOR INVENTORY AND FOELING INFORMATION (5D RECORD) -

NCYI,RTINI, (RMASS(I) ,I=1,NVR)

NNR+2 = NOUMBER OF RORDS

NCYI REFERENCE CYCLE NUMBER FOR THE INITIAL REACTOR -~
MASS BALANCE HISTORY -

RTIMI REFERENCE REAL EXPOSURE TIME IN DAYS FOR THE -
’ INITIAL REACTOR MASS BALANCE HISTORY -

RMASS REACTOR INVENTORY OF NUCLIDE I AT BEGINNING OF -

MASS BALANCE HISTORY

FUELING INFORMATION (6D RECORD)
MCY, (IK(X) ,I=1,14),RTIN,POWER, THRML,CNSHPT

20 = NOMBER OF WORDS

LI I B |
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cD NCY REFERENCE CYCLE NUMBER FOR THIS SET OF MASS -
cp BALANCE DATA -
cp RTIN REFERENCE REAL EXPOSURE TIME IN DAYS -
cD REPRESENTED BY THIS SET OF MASS BALANCE DATA -
cDp POWER ELECTRICAL POWER LEVEL OF THE REACTOR ([WATTS) -
co THR®L THERMAL CONVERSION FACTOR FOR THE REACTOR -
co (ELECTRICAL POWER/THERMAL POWER) -
co CNSHUPT RATE OF FJFL CONSUMPTION PER UNIT THERMAL -
co ENERGY GENERATED (KG FPISSILE/WATT-DAY) -
C -
e mr e e o e e o - o e = e = - - —— — - - -
c ————————————————————————————————————————————————————————————————————————
CR INITIAL LOADING MASS BALANCE DATA (7D RECORD) -
C -
CL (RIMASS (T} ,I=1,NNR) -
c -
cw NNR = NUMBER OF WORDS

c -
co RIMASS INITIAL REACTOR MASS (PRIOR TO FUELING) OF -
co NUCLIDE I -
[od -
Cremrrc e e c e e rn ccw - —— - - o —— - - —— - o - -
o e e e e o e o o = 2 e e e e e e e e T T > e = o o
CR DISCHARGE MATERIAL MASS BALANCE DATA (8D RECORD) -
C -
cc PRESENT IF MNFDANFDB. GT.0

C -
cL ((TOMASS (I,J) ,I=1,MNFD),J=1,NFDB), -
cL ( (UDMASS (T,J) ,I=1,4NFD),J=1,NFDB) -
c -
o 2%«NFDB*MNFD = NUMBER OF WORDS -
c -
co TDMASS MASS OF NOTLIDE I TRANSFERRED TO DISCHARGE -
cp BLOCK J FOR THIS FUELING -
cD UDMASS MASS OF UNAVAILABLE DISCHARGE FROM DISCHARGE -
cD BLOCK J -
C -~
C -------- D T — N D Y g —— " — > —_— - - -
o m o e s e o o R e e e S L e S e = oy o e 4 o
CR FIXED FEED MASS BALANCE DATA (9D RECORD) -
c -
cc PRESENT IF MNPF*NFFB.GT.0 -
c -
cL ((FFMASS (I, J) ,I=1,4NFF) ,3=1,NFFB) -
C -
cw NFFB*MNFF = NUMBER OF WORDS -
(o -
cD FFMASS MASS OF NOZLIDE I ADDED FROM FIXED FEED BLOCK J -
C -

G oo e e e e e e e e e e e e e e 2 e
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C oot e i i o A o A e e T T >

CR SUPPLY MATERIAL MASS BALANCE DATA (10D RECORD) -
c -
ccC PRESENT IF MNFS%*NFSB.GT.Q -
C -~
CL {(spMass(r,Jy ,1=1,MNFS} ,J=1,NFSB) , -
CL ((FBMASS {I,J) ,I=1,M4NFS),JI=1,NFSBY, -
CL {(PRUASS{I,J) ,I=1.4NFS),J=1,NFSH), -
CL ((ISMASS (I,J) ,I=1,4NFS5),J=1,NFSB) -
c -
cH 4*NFSBE*MNFS = NUMBER OF WORDS -
C -
Cch SPMASS MASS OF NOZLIDFE I ADDED FROM SUPPLY BLOCK J -
co FBMASS MASS CF NUTLIDE I LOST FROM INXITIAL VOLUME -
Ch TRANSFERRED TO SUPPLY BLOCK J DUE TO -
ch FABRICATION LOSSES -
cD PRMASS MASS OF NUCLIDE I LOST FROM INITIAL VOLUME -
cD TRANSFERRED TO SUPPLY ELOCK J DUE TO -
CD PROCESSING LOSSES -
CD USMASS MASS OF NUZLIDE I LOST FROM INITIAL VOLUNE -
CcD TRANSFERRED TO SOPPLY BLOCK J DUE TO -
CD UNAVAILABLE SUPPLY. -
c -
e e o e v - - - - e e e e 2k
Cmmm e e m et cmm— o ———— e et o i s e e e o e - e ——
CR FINAL LOADING MASS BALANCE DATA (11D RECORD) -
c -
CL (RFMASS (I) ,T=1,8HR) -
c -
CW NNR = NUMBER OF WORDS -
c -
cD RFMASS FINAL REACIOR MASS (AFTER FUELIWG) OF -
CcD NUCLIDE I -
c -

Crrmeem e c e e e e e a s e ——————— ——— e e —

C ok o ol 0k ok o ok ook ook ok otk i deode e kol ko ko R Rk ke o ek koo ofokokok sk k ke ok ok Kk k kR Rk kKRR K-

C -
CEOF MASBAL -
c -

CHerkkk kb hkbkhkh bk hkhkkhokkkie bk hkkkfhdekhkky khkkkkxkokbk bk ke kk ek~
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SPECIFICATIONS FOR INTERFACE FILE REFUEL

Otk dok ok ook R kR ook dokok sk ok ok skok ok ok ok e ook ok Aokok kKK ok kb kokok kR R R R kR R R R Aok ke

CN DATE 01-16-81 -
C -
CF REFUEL -
[od -
CE FUOEL MANAGEMENT SPECIFICATIONS -
c -
Chkxkkkdkhd ke kb dhorkhhdhdokkdhkfhdhokikkkkdokkkh ek kkkdkbrkkbkhkkkk ke ka
G om e o v o ot e e e e e o 4 S e W e o - PRSP U
CR FILE IDENTIFICATIOMN -
C -
cL HNAME, (HUSE (I) ,I=1,2),IVERS -
C -
cH 3*MULT + 1 = NUMBER OF WORDS -
[od -
CD HNAME FILE NAME (A6) ='REFUEL' -
CcD HUSE USER IDENTIFICATION (2A6) -
ch IVERS FILE VERSION NUMBER -
C -
cH RULT 1 FOR LCN5 WORD, 2 FOR SHORT WORD MACHINES -
C -
C ——————————————————————————————————————————— ———— - - - - - - - -
Comorrm e e e —m—————— - o o o o e - - - - et e
CsS FILE STRUCTURE -
Cs -
Cs RECORD TYPE PRESENT IF -
CSs Bt F Sttt 1 ER R ) -
cs FILE IDENTIFICATION ALWAYS -
Cs FILE CONTROL ALWAYS -
Cs NUCLIDE IDENTIFICATION AND BASE DATA ALWAYS -
Cs TRANSITION DATA FOR FUEL RECYCLE NTS.GT.0 -
Cs FIXED FOEL FEED MATERIAL DATA BLOCKS HMNFF*NFFB.GT.O -
Ccs SUPPLY AND DISCHARGE REFERENCE DATA MNFS*NFSB+MNFD*NFDB.GT.0 =~
Cs SUPPLY BLOCK MATERIAL ALLOCATION NFDB*NFSB.GT.0 -
Cs -
CS  *%*%xx&Xx (REPEAT TO NFNS) -
CS #* TFUEL MANAGEMENT CONTROL SPECIFICATIONS ALWAYS -
CS * FUEL MANAGEMENT SPECIFICATIONS ALWAYS -
CSs ook kkokk ok -
C ————————————————————————————— - —— - - - —— - — . W " -
Cm=——- o - - = - 2 o i o e e e > s -———— o — - ————— - —————
CR FILE CONTROL (1D RECORD) -
C -
CL NNZ, NNX, NNR,NNO,NQM, NID, NTS ,NQ,NFFB, MNFF,NFSB,NNFS,NFDB, -
cL MNFD,NFNS, NEC,NFDDB, (NI(I),I=1,3) -
C -
CW 20 = NUXBER OF WORDS -
(of -
CcN UNDEFINED DATA IS RESERVED FOR FUTURE USE -
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C -
cD NNZ *%% RESERVED #%% -
cD NNY *%% RESERVED *%# -
cp NNR TOTAL NUMBFR OF NUCLIDE REFERENCES -
cD NNO NUCLIDE REFERENCING OPTION -
cD 0 BY ABSOLUTE NAME (HANAHE) -
) 1 BY ONIQOT USER NAKE (HNNAME) -
ch NOM NUMBER OF NUCLIDE REFERENCES IN SUPPLEMENTAL -
cD LIST (IF THIS VALUE IS 0, A DEFAULT LIST IS -
€D GENERATED--STE HIN DESCRIPTION IN NUCLIDE -
cD IDENTIFICATION AND BASE DATA) -
cD NID *x%x RESERVED #*%* -
cD NTS NUMBER OF TRANSITION SPECIFICATIONS -
cD ¥o *%% RESERVED *%% -
cD NFFB NOMBER OF FIXED FUEL FEED BLOCKS -
cD MNFF MAXIMUN MUYBER OF NUCLIDES IN ANY FIYED FUEL -
cp FEED BLOCK -
cD NFSB NUMBER OF FUEL SCPPLY (RECYCLE) BLOCKS -
cD MNFS MAXIMUM NIMBER OF NOCLIDES IN ANY SUPPLY BLOCK -
cD (IF MYFS IS 0 WHILE NFSB IS NOT, A DEFAULT -
co NOCLIDE LIST IS GENERATED FOR EACH SUPPLY BLOCK -
cD --SEE HSPM DESCPIPTICN IV SUPPLY AND DISCHARGE -~
ch REFERENCE DATA) -
cD NFDB NUMBER OF FUEL DISCHARGE BLOCKS -
cp HNFD MAXIMUM NOMBER OF NUCLIDES IN ANY DISCHARGE -
co BLOCK (IF THIS VALUE IS 0 WHILE NFDB IS NOT, -
cD A DEFAULT NUCLIDE LIST IS GENERATED FOR EACH -
cD BLOCK-~SEE NDN DESCRIPTION IN SUPPLY AND -
cD DISCHARGE REFERENCE DATA) -
cD NFMS NUMBER OF FUEL MANAGEMENT SPECIFICATION SETS -
cD NEC *%% RESERVED *%% -
cD NFDDB MAXINMOM NOMBER OF DELAYED DISCHARGE BLOCKS -
o) (A DELAYED DISCHARGE BLOCK IS CREATED AND -
cD MAINTAINED FOR ANY MATERYAL DISCHARGED WITH A -
cD FUELING DELAY) -
c -
C---_---_--------’---- ————————————————————————————— - > - - - - -—— - —— - -
c_---... _____ - > - - - - - - - - - o —— o —— - - - > - - - -
CR NUCLIDE IDENTIFICATION AND BASE DATA (2D RECORD) -
C -
cL (HFM (I) ,I=1,NNR), (HI¥(J) ,JI=1,NQM}, (FLF (I),I=1,NNR), -
cL (PLF (I) ,I=1,NNR), (FO(I),I=1,4NR), (¥Q(I),I=1,NNR) -
C -
cw MOLT* (NNR + NOM) #4%*NNR = NUMBER OF WORDS -
C -
co HFM NOCLIDE REFERENCE NANES FOR NUCLIDE ORDERED I -
cb IN THESE SPECIPICATIONS FOR FUEL MOVEMENT (SEE -
cD OPTION NNDjy. THIS LIST IS FOR ALL MATERIALS -
cD MOVED AND ACCOUNTED FOR. (A6) -
p -

(couT)



co HIM NUCLIDE REFERENCE NAMES FOR NORMAL FUEL

co MOVEMENT AND FOR FUEL DISCHARGE; HOWEVER, MO
o) MASS BALANCE ACCOUNTING IS MADE FOR THESE

cD NUCLIDES. LN ADDITION, THESE NUCLIDES ARE NOT
co INCLUDED IN RECYCLE SUPPLY PROCESSING. (A6)
c

oy NOTE: IF NQM=0 IN PHE FILE CONTROL(1D) RECORD, THEN A
cy DEFAOLT HIM LIST IS GENERATED FROM THE LIBRARY
cy MATERIALS THAT ARE CLASSIFIED AS FISSILE,

cN FERTILE, OTHER ACTINIDE OR FISSION PRODUCT AND
cy THAT ARE NOT ALREADY PRESENT IN THE HFM LIST.

c

cy NOTE: NUCLIDES NOT PRESENT IN EITHER HFM OR HIM ARE
o ASSUMED TO BF NON-MOBILE STRUCTURAL OR COOLANT
cy MATERTAL.

c

o) FLF FABRICATION LOSS FRACTIONS

ch PLF PROCESSIN5 LOSS FRACTIONS

cD FQ *%% RESERVED #*%*

cD NQ #%% RESERVED *%%

c

C __________________________________________________ - - ———— D A P - - — = . -
C __________________________________________________ - - ——— - — - - - -
CR TRANSITION DATA FOR FUEL RECYCLE (3D RECORD)

c

cc PRESENT IF NTS.GT.0

c

cL (TSF (I} ,I=1,8TS), {(NTRN(K,I}),K=1,2),I=1,NTS)

c

cW 3%NTS = NUMBER OF WORDS

c

cD TSF (I) TRANSITION FRACTION FOR THE NUCLIDE PAIR I

co NTRY {1, I) ORIGINAL NUCLIDE I REFERENCE (ORDER NOUMBER IN
co HFN LIST)

cD NTRN (2, 1) PRODUCT NUZLIDE I REFERENCE (ORDER NUMBER IN
cD HFY LIST)

c

cn THESE SPECIFICATIONS ALLOW DECAY OF ONE NUCLIDE TO ITS
CN PRODUOCT, OR ALLOW TRANSLATION OF.NUCLIDES IN RECYCLED
CN MATERIAL. MULTIPLE PRODUCTS CAN BE SPECIFIED FOR THE
CcN SAME ORIGINAL NUCLIDE BUT THE SUM OF THE TRANSITION
cN FRACTIONS HUST BE LESS THAN OR EQUAL TO 1.0

c

c ....... - - - ——— - - WP R e W > - - - > P o - - -
C ————————————————————————————————————————————————————————— - e - - — - -
CR FIXED FUEL FEED MATERIAL DATA BLOCKS (4D RECORD)

C

cc PRESENT IF MNFF*NFFB.GT.0

c

cL ((NFN(I,J),I=1,4NFF) ,J=1,NFFB), ( (ADB(I,J),I=1,MNFF),J=1,NFFB)
c

CcW 2%*MNFF4NFFB = NOUMBER OF WORDS

C

C-156
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cp NFN REFERENCE NUCLIDES FOR BLOCK J (ORDER NUMBER ~—
cD IN HFM LIST) -
c -
cy NOTE: ZEROS MUST BE ADDED TO THE END OF THE NFN STRINGS -~
cN IN ORDER TO BLOCK THE ARRAY PROPEIRLY. -
C -
cD ADB ATOM DENSITY OF NUCLIDY NFN(I,J) FOR FEED -
o) MATERIAL (ATOMS/B-CH) -
C -
Crmrrrmcwmecca—- T - > S T e 8 > S U > 8 e U Y e " - e - P - o s . i A D > A e A
Commmmame—on - - - - > - o= 9o - - - - - - - - o
CR SUPPLY AND DISCHARSE REFERENCE DATA (5D RECORD) -
C -
cc PRESENT IF MNFS*NFSB+MNFD*NFDB.GT.0 -~
C -
cL {(NSPN(I,J) ,I=1,MNFS),J=1,8FSB), -
cL {(NDN(K,") ,K=1,4NFD) ,M=1, NFDB) -
Cc -
cw MNFS*NFSB + MNFD*NFDB = NUMBER OF WORDS -
C -
cp NSPN REFERENCE NUCLIDES FOR SUPPLY BLOCK J (ORDER -
cD NUMBER IN HFYM LIST) -~
C -
cy NOTE: IF MNFS .EQ. 0 WHILE NFSB .NE. 0, A DEFAULT LIST OF ~
cN ALL NNR NUCLIDES IS GENERATED FOR EACH SUPPLY BLOCK ~
c -
cp ND¥ REFERENCE NUCLIDES FOR DISCHARGE BLOCK M (ORDER -
co NUMBER IN HFN LIST) -
c -
cN NOT®: IF MNFD .EQ. 0 WHILE NFDB .NE. O, A DEFAULT LIST OF -
CN ALL NNR NUCLIDES IS GENERATED FOR EACH DISCHARGE -
oy BLOCK -
C -
CN NOTE: ZEROS MUST BE ADDED TO THE END OF THE NSPN AND NDN =
cw STRINGS IN ORDER TO BLOCK THE ARRAY PROPERLY. -
C -
C—-—--——— ——————— . o~ - " .~ T > A > s T A U P e oy s O P o 1 > -
C-_‘-‘- ..... - A . - - . — . = e " —— - - D V— . — D - > o - - -
CR SUPPLY BLOCK MATERIAL ALLOCATION (6D RECORD) -
C -
cC PRESENT IF NFDB*NFSB.GT.O0 -
C -
ccL {(RVF (3,1} ,J=1,NFSB) ,I=1,NFDB) , (NEMO (I) ,I=1, NFDB) -
c -
cw NFDBX (1 + NFSB) = NOMBER OF WORDS -
C -
cD RVF FRACTION OF MATERIAL IN DISCHARGE BLOCK I TO -
cop PUT IN SOUPPLY BLOCK J. -
) NENO EXCESS MATERIAL OPTION FOR FUEL DISCHARGE -
cD 0-EXCESS YATERIAL NOT USED IN THE REACTOR -
cp 1-EXCESS AVAILABLE IN THE NEXT REFUELING -
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C -
cN A BECORD IS KEPT OF THE MASS OF THE DISCHARGE -
cN MATERTIAL FOR EACH RLOCK. SUPPLY BLOCKS ARE MADE UP -
cy OF MATERYAL TRANSFFRRED FRCH DISCHARGE BLOCKS AFTER -
cN A RECYCLE DFLAY, ACCOUNTING FOR PROCESSING AND -
cy FABRICATION LOSSES AND TRANSITIONS. SUPPLY MATERIAL IS -
cN ALLOCATED UNIFORMLY INTO ALL FEFD ZONES REFERENCED -
cy BASED OY VOLUME FRACTIONS. -
C -
C---———-——-—--—————--——--—-———-——--———-— . ——— — - " - —
c -------- - - ——— e - — o o —— - - —— T —— - ——— . — — -—— - — = = — - —— -
CR FOEL MANAGEMENT CONTROL SPECIFICATIONS (7D RECORD) -
C -
cL NFST,N2S,IS2ZN, NFHO, (JI(I),I=1,16) -
c -
cH 20 = NUMBER OF WORDS -
C -
cDp NFST NUMBER OF DIFFERENT INSTRUCTION LISTS IN THIS -
co SPPCIFICATION -
cDp NZS MAXIMOM NJMBER OF ZONES (SUBZOMES) IN EACH -
co INSTRUCTION LIST -
C -
cn NOTE: FOR NFMO=1 (FUEL RELOCATION), NZS IS THE NUMBER -
CN OF ZONE ENTRIES INCLUDING THE O TO TERMINATE -
cy THE EXIT ZONE AND FEED ZONE LIST AND THE TWO -
cN 0'S AT THE END OF THE MOVEMENT LIST. -
c -
cDp ISZN FLAG TO INDICATE ZONE OR SUBZONE REFERENCES -
cD 0-MOVE ZONES -
cD 1-¥OVE SUBIONES -
cD 2-MOVE ZONES TO SUBZONES (FOR NFMO=1 ONLY) -
cD 3-MOVE SUBZONES TO ZONES (FOR NFMO=1 ONLY) -
() NFMO FOEL MOVENENT SPECIFICATICN OPTION: -
cD 0-NORMAL FUEL ZONE MOVEMENT -
co 1-FUEL RELOCATION ZONE MOVEMENT (CONTENTS OF -
cD THE SPECIFIED EXIT ZONES ARE TO BE VOLUME -
cD AVERAGED AND ADDED TO SPECIFIED FEED ZONES -~
cD WITHOUT CHECKING THE FEED ZONE VYOLUMES) -
C -
cN NOTE: NFST MUST BE 1 FOR NFHMO=1. -
C -
c----- ..... - > - - " " - ——— - - - — - - — - - - o - - -
C—-_---_—-—_- ------- - - —m - - - —— - —— - - — " — - —— - - -
CR FUEL MANAGEMENT SPECIFICATIONS (8D RECORD) -
o) -
cL (NFB (L} ,L=1,NFST), (NFRB(L) ,L=1,NFST), (NSB (L) ,L=1,NFST), -
CL (¥DB (L) ,L=1,NFST) , (NFD (L) ,L=1,HFST), -
cL {((NZ (I,L),I=1,N2S),L=1,NFST) -
c -
cw NFST* (¥2ZS + 5) = NOMBER OF WORDS -

(couTy
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NFB
NFRB
NSB
NDB
NFD

NZ

FOR NFMNO=0:

FOR NFMO=1:
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FIXED FEED BLOCK REFERENCE PRIOR TO RECYCLE
FIXED FEED BLOCK IF RECYCLE IS PRESENT
SUPPLY BLOZK REFERENCE (RECYCLE)
DISCHARGE BLOCK REFERENCE
REFUELING DELAY IN AVAILABITY FOR RECYCLE
0-¥O DELAY; THE DISCHARGED MATERIAL IS
AVAILABIF AS RECYCLE SUPPLY FOR THE
NEXT FOEL CYCLE
N-DELAY "§" CYCLES; THE DISCHARGED MATERIAL
IS5 AVAIULABLE AS RECYCLE SUPPLY AFTER "NW
CYCLES FROM THE CURRENT CYCLE HAVE
ELAPSED (A DELAYED DISCHARGE BLOCK IS
CREATED FOR EACH ZONE/SUBZONE DISCHARGED
WITH A DELAY)
ZONE/SUBZONE (SFE TISZN) NUMBER FOR FUEL
HOVEMENT

NFST SETS OF LISTS OF ZONES (SUBZONES) ARE PRESENTED
IN WHICH THE STARTING ZONE IS TO BE REFUELED AND ITS
MATERIAL IS TO BE MOVED INTO THE NEZT ZONE SPECIFIED,
CONTINUING TO MOVE MNATERIAL THROUGH THE LIST UNTIL THE
LAST 7ZONE IS REACHED. 1ITS NATERIAL IS TRANSFERRED TO
A DISCHARGE BLOCK ONLESS THE ZONE NUMBER IS NEGATIVE,
INDICATING CLOSED-LOOP FUEL MOVEMENT IN WHICH THE
CONTENTS OF THE LAST ZONE ARE MOVED TO THE FIRST ZONE.
THE ZONE LIST IS TERMINATED BY THE FIRST NZ VALUE

.LE. 0.

ONE LIST OF ZONES (SUBZONES) IS PRESENTED FOR FUEL
RELOCATION. THE ZONE LIST CONSISTS OF A SET OF EXIT
ZONES TERMINATED BY A O ZONE VALUE FOLLOWED BY A SET
OF FEED ZONES TERMINATFED BY A 0 ZONE VALUE. FOLLOWING
THE FEED ZONE SET, OTHER SETS OF EXIT ZONES AND FEED
ZONES MAY BE GIVEN, THE MOVEMENT LIST IS TERMINATED
WHEN TWO SUCCESSIVE 0 ZONE VALUES ARE ENCOUNTERED OR
WHEN THE END OF THE NZS LIST OF ZONES IS ENCOUNTERED.
FOR EACH EXIT Z2O0NE/FEED ZONE SET,THE CONCENTRATIONS IN
THE EXIT ZONES ARE VOLUME AVERAGED AND PLACED IN THE
FEED ZONES SPECIFIED WITHOUT CHECKING THE FEED ZONE
VOLUMES. THE ORIGINAL EXIT ZONES REMAIN UNCHANGED
(OTHER SPECIFICATIOYNS ARE NEEDED TO REFUEL OR TO MOVE
MATERIAL INTO EXIT ZONES) . IN ADDITION, THERE IS NO
MASS BALANCE ACCOUNTING FOR FUEL RELOCATION. NFB,NFRB,
NSB, NDB, AND NFD MUST BE O FOR FUEL RELOCATION

ZONE MOVEMENT.
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C ————————————————————————————————————————————————————————————————— - -
CR COST DATA (9D RECORD) -
C -
oL FXL,PXL,FEI,FEF, PLF, PLA, PLB,FCT, FFT,FST, PHT, PST,PHT, -
cL PET,PRA, PRB,UCC,UWC,UPC,RTE,RFE, IF1,IF2,1F3,IF4,IFS, -
cL 1¥6,1F7,1F8,IF9,I1F10,IF11,IF12,IL,I4,JSS,ISS -
C -
cw 47 = NUMBER OF WORDS -
C -
c -
cDh FXL FABRICATION LOSS FRACTION -
cD PXL PROCESSING LOSS FRACTION -
cD FEI FRACTIOY OF INITIAL LOADING AND FABRICATION TO BE -
o) CARRIED OVER LIFE DF PLANT -
cp FEF FRACTION OF ACTUAL MAKE-UP FUEL THAT MUST BE CARRIED -
cD ON HAND FOR REPLACEMENT OVER AND ABOVE USUAL REFUELING -~
co (NOT APPLIED TO INITIAL INVENTORY, BUT TO MAKE-OP -
cD QUANITIES OVER PRECEEDING PERIOD) -
cD PLF REACTOR PLANT LOAD FACTOR -
co (CAPACITY DIVIDED BY DESIGN CAPACITY) -
C -
CY NOTE: THE DESIGN CAPACITY IS USED YIF THE CORE HISTORY IS RUN -
cN AT THE DESIGN CAPACITY. IF THE CORE HISTORY IS RUN ON -
cN AN EXPONENTIAL LOAD PACTOR, THE AVERAGE CAPACITY IS USED. -
C -
cD PLI INITIAL PLANT LOAD FACTOR IF THE LOAD FACTOR DECREASES -~
cp EXPONTIALLY. NOT USED IF LOAD FACTOR IS CONSTANT -
cD PLA *%%RESERV ED**% -
ch PLB * %%k RESERVED* %% -
cp FCT CONVERSION COST LEAD TIME (FROM START OF USE OF PUEL, -~
cD 1IN YEARS) -
cp FFT FABRICATION CCST LFAD TIME -
cD FST SHIPPING COST LEAD TIME -
cD PHT HOT STORAGE LAG TIME (FROM REMOVAL FROM THE REACTOR, -
co IN YEARS) -
cDp PST SHIPPING COST LAG TINE -
co PWT WASTE DISPOSAL COST LAG TIME -
cD PET UNUSED MATERIAL COST LA3 TINE -
cD PRA *%*RESERVED* % -
cD PRB #%%xRESERVED* %% -
cDp uoc UNIT ORE FEED COST { /KG) -
cDb uwC UNIT SEPARATIVE WORK COST, EQUIVALENT ( /KG) -
cD UPC UNIT PRODUCT TREATMENT COST {  /KG) -
cD RTE REFERENCE TAILS ENRICHMENT (FRACTION) -
chb RFE REFERENCE FEED ENRICHMENT (FRACTION) -
ps -
cD *%%%10 MORE UNDEFINED FLOATING POINT NUMBERS*%%% -
p -
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IF1 FISSILE RNRICHMENT COST CALCULATION OPTION
0 NO COST CALCULATION IS PERFORMED. THE INPUT NUC-
LIDE RELATIVE W¥ORTH IS TSED WITHOUT MODIFICATION.
(APPLICABLE TO FULLY ENRICHED COSTING BUT BEWARE
DILUTION WORTHS)
1 CALCULATE AT FIXED ENRICHMENT TAILS CONDITION.
NUCLIDE WORTH IS CALCULATED USING THE INPUT TAILS
ENRICHMENT.
2 CALCULATE AT OPTIMUM ENRICHMENT TAILS CONDITION.
THE OPTIMUM TAILS ENRICHMENT IS CALCULATED
AND USED TO CALCULATE THE NUCLIDE WORTH.
IF2 ***RESERVED#*%%
|
!
!
v
IF12 ***¥RESERVED®**%
IL NUMBER OF SETS OF DATA ASSOCIATED WITH FABRICATION
I NUMBER OF SETS OF DATA ASSOCIATED WITH PROCESSING

NOTE: THE FIRST SET IS THE REFERENCE SET. IF THERE ARE MORE
THAN ONE SET, THE SECOND SET APPLIES TO THE FIRST

STREAM,E ETC. THE REFERENCE DATA IS USED FOR ANY

STREAM NOT ASSIGNED A SPECITIC DATR SET.

JSS MAXIMUM NUMBER OF ACTINIDE ISOTOPES IN ANY SET
ISS NUMBER OF ACTINIDE ISOTOPE SETS
FUEL MANAGEMENT ECDONOMICS DATA (10D RECORD)

(FFC (L), L1=1,IL), (FDD (L) ,L=1,IL), (FRC(L) ,L=1,1IL},
(FSC (L} ,L=1,IL), (FSQ(L),L=1,IL),

{(PHC (#) , M=1,TH), (PSC (1) ,M=1,TIH), (PPC(M),HM=1,1IM),
(PWC (8) ,¥=1,IM), (PEC{M),HU=1,TH), (PXQ (M) ,M=1,IM),
{FNC (1) ,I=1,NNB), (FNW (I} ,I=1,NNR}, (FNQ(I),I=1,NNR)
(Isx(r,J),1=1,1S5,3=1,JSS), {(ISX(I,K) ,I=1,155,K=1,3)

S*IL + 6%IM + 3%*¥NR + ISS(JSS+3) = NUMBER OF WORDS

FCC (L) CONVERSION COST FOR STREAM L ( /KG DISCHARGE)
FFC (L} FRESH FABRICATION COST ( /KG DISCHARGE)
FRC(L) RECYCLE FABRICATION COST ( /KG DISCHARGE)
FSC{L) SHIPPING COST TO PLANT { /K3 DISCHRGE)

FSQ (L) ***RESERYV ED***

PHC (M) HOT STORAGE COST ( /XG DISCHARGE)

PSC (M) SHIPPING COST TO PROCESSING { /KG DISCHARGE)
PPC (M) PROCESSING COST ( /KG DISCHARGE)

PWC (M) WASTE DISPOSAL COST ( /KG DISCHARGE)
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CD PEC (M) COST OF HANWDLING UNUSED MATERIAL (COULD BE A DISPOSAL -
cD COsT ({ /KG DISCHARGE) -
cD PXO (M) *¥**RESERVED*** -
CD FNC (I) COST OF NUCLIDE ORDERED I IN NUCLIDE REFERENCE LIST -
CcDh PORCHASED ( /KG) -
CD FNW(I) WORTH OF NUCLIDE ORDERED I IN NUCLIDE REFERENCE LIST -
cp SOLD  { /KG) -
C -
CN NOTE: NEGATIVE VALUES FOR FNC AND FNW MAY BE APPROPRIATE, -
CHN SUCH AS A PENALTY FOR 0236 -
C -
Cp FNQ (T) **x*xRESERVED**% -
CD ISX(1,3} ACTINIDE ISOTOPE ORDER NUMBER IN NUCLIDE REFERENCE NAME -
CDh LIST (2D RECORD) IN SET J INDEX I. ZEROC ENTRIES ALLOW -
co AT THE END OF LIST(REQUIRED TO DETERMINE ENRICHMENT -
cb WORTH) -
CDh IXF(I,J) REFERENCE FISSILE NOUCLIDE IN SET I FOR WHICH ENRICHMEN -
CD COSTS ARE CALCULATED -
c -
CN NOTE: ENRICHMENT HORTHS ARE BASED ON THE SUM OF THE INDIVIDUAL -
CN FISSILE ISOTOPE FPACTIOWNS AND DISTRIBUTED BY RELATIVE WORTH -
c -
Corrercmcrcn e cmr v mcrccmcanra- - - - - -~ — - - —— " - —— . - "
Chkrkkphkkkk kb hkhhrhbhhhkhrhhkhkhkhrkkhk khk kkk ek hkkhhek kR RAR KRR R AR AR R K k=
c -
CEOF REFUEL -
c -
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