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The CARONTE system strongly differs from the existing ones in
its main principle, that for the class of programs to be inserted in the
CARONTE «PROGRAM LIBRARY », the data to be transferred
between the programs need not be classified in a fixed format. Conse-
quently, a program needs no previous significant modifications since
its input data and output results do not have to be standardized in any
way. They have only to be grouped in numbered models, to be trans-
ferred, under CARONTE control, to and/or from a DATAPOOL
stored in auxiliary memory. A private datapool on tape can be obtained.
Due to this, the models stored in the DATAPOOL by the executed
programs may have to be mixed and elaborated to form an input model
to a next program. Such an operation is performed, according to the
wish of the user, by suitable TRANSFER PROGRAMS running under
CARONTE control, and set up for each field of application. The
possibility of relying on TRANSFER PROGRAMS for the elaboration
of models, has been shown to be extremely advantageous since it permits
the handling of programs of any class, without previously studying a
classification of data transfer in the class, and with a minimum of
modification.
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ABSTRACT
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GENERAL INTRODUCTION %)

With the increasing diffusion of III generation computers, it was
everyvhere felt the necessity to dispose of systems apt to control
the automatic execution of series of programs. The sequence 1is
chocen by the uzer starting from a library of programs convenlently
adapted. The system CARONTE, developed to the purpose at Euratom
CCR Ispra, CETIS, can be utilized for libraries of any type (scilen-
tific or administrative).

However the system has been applied at the moment being at Ispra

to a library of nuclear reactor design programs. For thls particular
field a set of macrolanguage instructions has been set up, which
greatly facilitate the use of Caronte. A decoding system has been
prepared, capable of interpreting the macrolanguage, and of converting
1t to the normal instructlion to be supplied to Caronte,

In the followlng the varlous aspects of the system Caronte will

be described 1in detaill,

PART I contains the description of the maln features of the system,
and can be consldered the starting polnt for the understanding of
all the others Parts.

PART IT is concerned with a very detailed description of the 4
caracteristics of Caronte and with the way one can use Caronte in
the case in which a library of programs conveniently adapted to
the system has been set up for a particular field, and whenever

a macrolanguage for the fleld does not exist.

PART III deals with the rules to be followed to add programs to
exlsting libraries, to set up new libraries, and finally to set up
macrolanguages lnstructions.

PART IV describes in detall the adaptation to the system Caronte of
a set of programs belng the most frequently utilized in nuclear

" reactor design fileld. The input cards for the calculation of criti-
cality.and fluxes of ISPRA-1 reactor are annexed.

*) Manuscript received on 5 February 1972



Finally PART V 1s the actual user manual for people involved

in nuclear reactor design field and whishing® use the special
macrolanguage instructions set up for the field. The macrolanguage
input cards for the calculation of criticallty and fluxes of
Ispra-l reactor are annexed.

The scheme of lozical connexion among PART I,I1I1,...,V is the

following :
/////PART III

PART II

N

PART I PART IV

N

PART V

It is meant to periodically distribute to the users updated
versions of PART V.,

The authors wish to aknowledge the eager encouragement 1in
performing the work received by Miss G. POZZI and Mr. A. GAZZANO.

Besides the authors thank Mr. ANDREANI and Mr. PAVESI (PRAXIS Spa)
for having programmed parts of the system.
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PART I - Basic concepts

INTRODUCTION

Given a group of programs, all concerned with a same fileld of
science (Nuclear Reactor Programs, Civil Engilneering Programs,
Health and Safety Programs, ....) 1t happens quite frequently

that the solution of a certain problem requires the run of a '
sequence of programs chosen in a given group, with mutual exchange
of data among them,

The procedure followed In the past, when the available computers

were the so called "first generation computers", was a very cumbersome
one since manual interventions were necessary between nearly

each program being run, in order to complete the input data of

the program to be executed, starting from the results Just obtained.
In such a procedure the possiblity of errors, besides, was qulte
remarquable,

Since the advent of the "second generation computers", being in
respect to the previous ones much faster and bigger, the interest

of the run of sequences of programs, has 1lncreased rapidly in all
the world. An example in this direction was studied early in 1962

at the Martin Marietta Company where the APWRC(Army Pressurized
Water Reactor Code) system was set up, consisting of four basic
programs which were arbitrarily used individually or 1n a prescribed
automatic combination.,

However it was only with the advent of the "third generation
computers" that actual detailed systems for the automation of
sequences were studled throughout the world. The more advanced
systems of the king are specifically constructed for the fleld
of nuclear reactor research and most of them are being developed
in the United States.

Generally such systems control the run of sequences of programs
speclally written to solve separate reactor problems (Cross section
averaging, diffusion and transport calculation, burnup determination,..)



The programs Inserted in the system are all written in such a

way that the input data and the output results (classified in

cross sectlons, fluxes, 1lsotope concentrations, ....) are stan-
dardlzed, and stocked in a fixes format in an auxiliary memory so

as to allow any program of the sequence to directly read the results
of any pertinent program previously run.

The CARONTE system strongly differs from the existing ones in 1its
- main principle, that for the class of programs to be 1inserted in
the CARONTE "PROGRAM LIBRARY", the data to be transferred between
the programs need not to be classified in a fixed format. Conse-
quently, a program needs no previous significant modifications
since its input data and output results do not have to be stan-
dardized in any way. They have only to be grouped in numbered
models called PROGRAM MODELS, to be transferred, under CARONTE
control, to and/or from a DATAPOOL, stored in auxiliary memory.

Due to this, the PROGRAM MODELS stored in the DATAPOOL by the
executed programs may have to bpe mixed and elaborated to form

an input MODEL to a next program. Such an operation is performed,
according to the wish of the user, by sulitable TRANSFER PROGRAMS
running under CARONTE control, and set up for each field of appli-
cation. The possibility of relying on TRANSFER PROGRAMS for the
elaboration of PROGRAM MODELS, has been shown to be extremely
advantageous since it permits the handling of programs of any
class, without previously studying a classification of data tran-
sfers in the class, and with a minimum of modification.

THE PROGRAM MODELS

More in particular the loglcal organization of CARONTE 1s the
following.

Each program of the CARONTE "PROGRAM LIBRARY" is identified by

a name, consilsting of up to 8 alphanumeric characters. Each program
contains numbered groups of models each of which can be read from or
write on a private program DATAPOOL. The transfer from private
program DATAPOOL and CARONTE DATAPOOL and viceversa 1s performed
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by CARONTE system.

Whenever a group of data is written from a program on a private
DATAPOOL 1is automatically labelled by the number of the related
model. It must be noted besides that whenever a program searches
a group of data on the private DATAPOOL, the label consisting in
the number of the related model, is checked out.

However, as already stated, since input model and output model
of the programs are not standardized in any way, it happens
very frequently that a required by a program must be obtalned by
elaboration of one or more model stored on the DATAPOOL. Such an
elaboration is performed by TRANSFER PROGRAMS written for every
field of application of CARONTE, running automatically under
CARONTE control.

THE TRANSFER PROGRAMS

In order to avold that the user has to trouble himself with the
specifications of the TRANSFER PROGRAMS to be used for the elabo-
ration of the models, the following procedure has heen established,

First of all the models contained in the ensemble of the programs
are saild to have the same "model number" when they contain the
same kind of data, written in the same way. In the case of reactor
programs field, a "model" can represent, as an example, a. vector
containing energy group fluxes 1 # (El), g (E2)..... '] (EN) in

ascending energles order.

The TRANSFER PROGRAMS operate on one or more "models" to produce
another "model". In particular the TRANSFER PROGRAM being able

to produce "model" number N, is identified by the number N. As
an example, taken from reactor field, a TRANSFER PROGRAM can be
the one that starting from microscopic thermal cross section,
from microscoplc fast cross sections, and from combining specifl-
cations, prepares a multigroup cross section library.

In any case the user does not deal with the TRANSFER PROGRAMS, since
they are automatically controlled by CARONTE,
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It must be noted that in order to give more flexibility to the
system it has been taken into account the possibility that more

than one transfer program exists, capable to operate on the same
data set models, but following different "rules". An example

taken as before from reactor field can be the preparation of a
macroscopic library containing the diffusion osaeffiocient D, starting
from a microscopic library and from the 1sotope concentrations. As

known the D term can be calculated in many different ways.
THE TEST ROUTINES

A run of CARONTE consists in the execution of a sequence of programs
from the "PROGRAM LIBRARY". Are also permitted loops between two

or more programs until certain conditions indicated by the user

are satisfied. Such conditions will be examined by TEST routines
contained in the pertinent TRANSFER PROGRAMS. An example taken

from nuclear reactors can be an iterations between a space inde-
pendent thermal cross sections averaging program and a space
dependent flux calculation program, until self shielding factors

are stabilized.

- The models stored in the DATAPOOL by CARONTE system can be utilized
by any program following in the same run, as well as by programs
executed (even months later) in successive runs of CARONTE, by
storing models on a Private Datapool. This permits the formation
of complex ramified paths, wnich can be extended indefinitely,

THE SYSTEM ORGANIZATION

The CARONTE system has been written for IBM 360/65, and runs under
the standard IBM 0.8, control.

The ensamble of the programs inserted in the CARONTE system (that
is the CARONTE PROGRAM LIBRARY), the TRANSFER PROGRAMS, and finally
the DATAPOQOL are all stored on direct access auxiliary storage.

The PROGRAM LIBRARY, the ensemble of the TRANSFER PROGRAMS and

the DATAPOOL are open ended.
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The CARONTE system 1s organized in three parties, called NUCLEUS
PROCESSOR and EXECUTOR. The NUCLEUS always resident in fast .
memory, first loods the PROCESSOR than loads the EXECUTOR which
permits to the NUCLEUS itself to give control to the program
required. The EXECUTOR can reside in fast memory with programs
or alternatively depending on the memory available.

APPLICATION TO NUCLEAR FIELD

A certain number of nuclear programs have been chosen from thosé

most utilized and have been adapted to CARONTE. For each of them

an appropriate group of data has been selected to be transferred
to and/or from the DATAPOOL,

Many TRANSFER programs dealling with elaboration or comparison of
DATA SETS (models) have been written.,

Finally, in order to avoid to the user‘the cumbersome numerical
INPUT CONTROL instructions accepted by CARONTE, an alphabetic
language related to the reactor field, has been developed.

A decoding system has been set up, capable of Interpreting the
alphabetic language and of converting it to the normal numerical
control instructions to be supplied to CARONTE. Here again the
decoding system is independent from the particular case of reactor
programs, since only the "keyword table" is related to the reactor
field.
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1. LIBRARY OF PROGRAMS, PROGRAM MODELS

The programs to run under Caronte control are stored in one or
more program libraries, built up on direct access auxiliary
storages with the normal rules of the IBM 360 Operating System.

In such libraries, in the form of partitioned data sets, the
programs appear as executable modules each being identified by
a name having up to eight alphanumeric characters, of which the
first one must be alphabetic, following the normal notations of
the IBM 360 Operating System.

For each program the data which may be transmitted from the
program datapool to the Caronte DATA POOL (and/or viceversa) are
subdivided in models having a certain meaning and a specific
reading or writing form.

The models are identified each by a number. The user must know
this subdivision and the direction of transmission (from and/or
to the D.P.).

Example :
Program Caronte
D.P. D.P.
g [model 1 (output) ?I > a5 :_—j
f jmodel 2 (output) > %% :
g model 3 (input) :t ﬁg ]
model 5 (input) lo L

It is important to note that whenever a program has to write one

of its output models on the program D.P., it writes before on the
D.P. an identifying LABEL, containing the model number. The EXECUT@R
checks this label and write the model on the Caronte DATA POOL.,

Analogously whenever a program has to read from the program D.P. one
of its input models it searches for a LABEL containing its own name
and the model number.
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Obviously the EXECUTOR copies the model requested from the CARONTE
DATA POOL to the program DATA POOL.

In more detail the LABEL consists of 6 words being ;

1) XXXX
2)

Program name
3)

4) appearance name of the considered program in the sequence
5) model number
6) indicator = 1 is output model

indicator = 0 is input model

There 1s the possibility to elaborate one or more MODELS to obfain

a new one. This elaboration is performed by interface programs,
called TRANSFER programs, stored in the program library.

Such trasfer programs are defined in an unique way by the models

on which they operate and by the order of the models in the transfer
expressions.

Let's consider as an example the following transfer expansions.

3+ 2 + 4,13

2~ 14

9+9+9

14 + 9+ 7

11 + 12 + 7+ 5

13 +12 * 8

8 + 15 6

15= 7
However it is possible that may kind of elaborations exist apt to
produce one model. In such a case we ldentify them by RULE NUMBERS:

RULE 1

2+ 3 =30
RULE 2

The user of Caronte system is supposed to know for the considered

field of application all the existing combinations among the models
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and if it is the case the different rules of elaborations.

MODELS TRANSMISSION

To clarify the way in which the set transmission among the pro-
grams of sequence actually is performed, some examples of

increasing complexity will now be examined.

a)

b)

Let us suppose that the program LMN has to recelve model
13 from models 3,1,4 of program ABC,

At execution time, the program ABC, under Caronte control,
stores on the PROGRAMS DATAPOOL models 1,3 and 4 placing

into their LABELS its name (ABC), ordering number and the

model number. Then the system CARONTE transfers these models

in the CARONTE DATAPOOL and, having reallzed that an interface
program type 3+1+4 =13 is required, prepares to this the models
3,1,4 on the PROGRAMS DATAPOOL and then calls it from the
library of programs for execution. The interface program

rcads and elaborates them and flnally stores the results

on PROGRAMS DATAPOOL preceded by a LABEL contalning the

program name LMN, ordering number and models numbers 13.

The system CARONTE transfers this model on the CARONTE DATAPOOL
and, before execution of program LMN, prepares to this the
model 13 in the PROGRAM DATAPOOL.,

Suppose now that the program PQR has to receive the input
data corresponding to model 13 from the program ABC (models
3,1,4), DEF (model 5) and GHI (model 2) The models ABC (1),
ABC (3), ABC (4), DEF (5), GHI (2) are transferred by the
CARONTE system on the CARONTE DATAPOOL from the PROGRAMS DATA-
POOL, after execution of each program.

Before the PQR run, two interface programs are called by
CARONTE belng namely:

3+l+4 -6
64'5'!'2 - 15
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The first which operates on the models 1,3,4; the second which
operates on the results just obtained named model 6 and on model
5 and 2,

The model 13 1s transferred by CARONTE system from PROGRAMS DATA-
POOL to CARONTE DATAPOOL and is labelled PQR model 1 which will
be read by PQR program, after transfert to the PRPGRAM DATAPOOL.

LOOPS

In the case that a loop exists between two (or more) programs thé
condition of loop exit is that some or all the items of a certain
input model to one of the programs in the loop, differs to a given
extent from the correspondent items of the input model of the same
program 1n the proceding iteration. To such purpose some of the
Transfer programs before storing in the Caronte D.P. the resulting
model labelled wlth name of input program and relative model,
compare the considered items with the one, stored with the same
label in the previous iteration. .

Depending on the result of the comparison, the model is stored

or not and the indication is given to the system Caronte which will
provide for other iteration or not depending on the case. ,

The user od the system must know which transfer program actually are
constructed for dealing with this case. The loop exlt condition must
refer to an input model of a program which correspond to a model
constructed by such a transfer.

4, THE CONTROL INPUT

4,1 A "run" of Caronte.consists in the execution of a sequence of
programs (with possibility of loop). A run can produce a private
DATA POOL stored on tape or disk. There 1is the possibility to
utilize the previously constructed D.P. for successives runs. This
can be the case when a problem 1s not treated i1n an unique run due
to any king of interruption (time, lines, power break of).

Besldes, when the solution of a given problem requires the utili-
zation of results stored in the D.P. by previous problems treated
also months before.

When a new problem requiring no previous D.P. 1s to be treated,
the first input control card 1s a BEGIN card. When a new problem
requiring a previous D.P. 1s dealt with, the first input control
card 1s a CONTINUATION card.
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For both the BEGIN and CONTINUATION cases, a restrat after a
vwhatever type of interruption requires as first card a RESTART
card, containing the indications pointed out after the last
complete executed »rogram of the sequence of the last executed
transfer or series transfers whose models output are a complete
input for the programs not being executed. In the case of RESTART
the input deck 1s not to be changed at all, except in its first
RESTART card which substitutes previous BEGIN or CONTINUATION card.
The exact format of above cards is indicated in annexe 1.

4,2. To the purpose of defining the sequence of the program to be
executed the user must indicating, separated by commas, each program
by 1its alphanumeric name, followed )y a number specifying the
ordering of appearance of a same program in the sequence (APPEARANCE
NUMBER). ’

It is to be recalled that we intend for "name" of the program the
alphanumeric identification plus the appearance number,

In the sequence specification is forseen the possibility of a loop
between two or more programs. The loop exit condition must be
specified by the user (see below). In this case the user must

ne sure that among the programs appearing inside the loop at

least one has a model, the transfer of which provides a compare
option.

As for the appearance number In the case of loop, it 1s to be
noted-that any program in the loop 1s identified by an unique
appearance number.

The whole of the information the user has to supply to the system
concerning the sequence of program must be written down following
certaln prescriptions:

- the programs name, that is the alphanumeric identification (up
to 8 characters) used in the Caronte library, is followed by a
minus sign and a number, this last specifying the appearance
number;

- the programs names must be separated by commas

EXAMPLE 1 (BEGIN problem)
ABC-1, DEF-l1, ABC-2, GHI-1l, ABC-3, GHI-2
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EXAMPLE 2 (CONTINUATION problem) (suppose that the PRIVATE DATA
POOIL contahs the results of the p.evious example)
DEF-2, LMN-1, ABC-4, ABC-5, ABC-6, LMN-2, ABC-7
- In the case of one or more programs repeated periodically, a
given number of times, there is the possibility to indicate
briefly as pointed out in examples 3 and 4, being respectively
identical to example 1 and 2
EXAMPLE 3 - (BEGIN problem)
ABC-1, DEF-1, 2% (ABC-2, GHT-1)
EXAMPIE 4 -(CONTINUATION problem)
DEF-2, LMN-1, 3* (ABC-4), LMN-2, ABC-7

- In the case of loop the names of the program here in contained
must be included 1in parenthesis

EXAMPLE 5(BEGIN problem)
ABC-1, DEF-1, (LMN-1, ABC-2), DEF-2, ABC-3

- The sequence of the programs must be actually 1ndicated in the
second card, called SQ card, The exact card format is given in
annexe 1,

4,3 The informations concerning the transmission of models among
the programs must be given to the system following the here given
indicatilons.

First of all a card of type ,C(TE DATA TRANSMISSION must preceed all
other cards,

A model treated by a program is identified by the program name followed
by the model number 1ncluded in parenthesis

ABC-3(1) indicates model 1 treated by ABC program - appegrance number

DEF-1(2) indicates model 2 treated by DEF program - appearance
number 1,

In order to indicate that a particular model treated by a program 1is
to be found by an elaboration on some models treated by other programs,
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the key word FROM 1s to be utilized,

EXAMPLE 6

GHI-1(1) FROM ABC-2(3)
EXAMPLE 7

LMN-2(4) FROM ABC-1(3), ABC-1(5), ABC-1(4)
EXAMPLE 8

PQR-1(20) FROM ((ABC-2(1), ABC-2(3), ABC-2(4)), DEF-1(5)).
GHI-1(2)

As for the exact formats in which these cards have to be written,
see annexe 1,

It must be noted that in the case of more than one RULE for the
transfer program, the indication : USING RULE has to preceed the
word FROM,

Analogously in the case of loops the Indlcation : UNTIL DEVIATION EQUAL.,
has to preceed the word FROM, ‘

In the case of both presence of RULE and Loop the order of the two
indications to be inserted before "FROM" is immaterial.

THE COMPLETE DECK FOR A CARONTE RUN

At this point suppose the user has to prepare the complete input
deck for a Caronte nun.

The input consists in the normal Input cards to be prepared for the
various programs of the sequence, keeping in mind that the data

which will be supplied to program by the programs D.P. have not to

be included : in particular the cards containing data coming all

from D,P. must be omitted, and the cards containing some data

coming from D.P. must have the corresponding fields left blanck.

Each of such program input deck must be preceeded by a card containing
the name of the program (alphanumeric characters + appearance number).
This identification card allows the program input decks not to

follow the order of the programs as specified in the sequence card;

in particular the presence of the ldentification card permits the
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restart option, and the presence of Jjust one program input deck
for any program appearing in a loop. An END card must follow the
input control cards, and another END card must close the whole
input deck.

The arrangement of the complete input deck (program input +
control input) is clearly shown in annexe II.

As for the Job control cards to be rrepared after the Jjob card,
they are reported in annexe III.

THE MACROLANGUAGE

As for the part of the input control instru:tions related to the
transfer of data among the programs, there exist the possibllity
to up, and use a macro language, much more sintetic and mnemonilc,
In this macro language one write down:

C-B KeyWOI‘d Cl— Bl, 02"32 ......"‘Cn-Bn

where C-p 1s the complet name of the program (alphanumeric characters
appearance number) and the key word can be a 72 characters specifi-
cative possibly defined in such a way to have a mnemonic signifi-
cance,

To set up, for each particular field of application, new develop-
ments (related to new key words) the user must follow a prescribed
set of rules, being explained the point III.
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/1T0RLI% O DSNAME= CTE . COBE. LIBET DISP=SHR
EXEC eGu=wcLeusS

/ /ETO2F004 dd UNTT=SYSSQ SPACE=( (YL, (5, 4))

/I FTO3F004 dd UNITzSYSSQ,SPACE=(CYL, (5, 4))

{/FT04F004 DO UNITISYSSQ SPACE=(CYL, (5,4))

/IFTOBF004 DD UNIT=SYSS@, SPACE=((YL,(5,4))

1 DCBI(RECFM=F LRECLZ 80 BLKSIZE=80)

11FTp6F004 DD SYSouT:=A

(1 FTO7F004 DD SYSouT:=B

/I FT08F004 DD UNIT=SYS5P,SPACE=(CYL, (5,4))

//FT33F004 DD UNIT=8YSSQ,SPACE=(CYL,(2,4)),b¢B=( yRECFM=VS RLKSIZE=800)

// COBLIBDD bD BISPISHR,DINAWEZCTE-COdE. LIRET

/160 TNCORASP DD DSN=CTE.CODE.TVCOAR PSP ShA

/160-FTVCORRS DD DEN=CTE.CODE. PTVCoRf, BISPCHR

//6O0-TABMACRO DD DSN=CTE. CopE. WACRO, DISP=SHA

/1 GO.DNTHACRO BD DSN=CTE.CODE. PNHCAO, DI SP=SHA

//60- IWRUTCR DD DOVAKE=SYSIV

HSYSPRINT BD SYSOUT=A

/160.BCCETAR B UNIT=SYSSQ, SPAcE=(CYL,(4,4))

/16O-PNOEDATA HD UNTT=SYSSQ, SPhCE=( YL, (4, )

{160 WAITENT DYy UNIT=SSSQ, SPRCE= (CyL, (4,4))

J/€O-YAITEPNT BD UNIT=SYSSQ, SPACE=(eyL, (4,4))

//DPTEROOL DD UNIT=SYSSQ, SPACE = (YL, (2,2) )

-vz-
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PART III Setting up and malntenance of libralries, tables,
macrolanguage

INDEX

- Introduction

- Data Pool

- The calling sequence of programs and transfer

- The rules to be followed to insert programs 1ln the Caronte library
- The rules to be followed to write transfer routines
- Setting up of Caronte libraries

- Summary description of Caronte system

- Setting up of Caronte tables

- Macrolanguage

- Table I

- Annexe I

- Annexe II



.27 -

PART III : Setting-up and maintenance of librariles, tables and
macrolanguage.

INTRODUCTION

This manual 1s devoted to the users wishing to set-up a new library
of programs to be controlled by Caronte (programs concerning a
whatever fleld of application, 1.e. nuclear economics, heat transfer,
other sclences).

In particular all the rules necessary for the modifications of the
consldered programs, and for the preparation of the interfaces
between programs (that i1s the TRANSFER routines) will be described
in detall. Besides it will be indicated how to prepare the tables
concerning models grouping.

The entire organization of librariles and tables on disk will be
described. Finally, as concerning the macro language for the
specification of transfer of data among programs, the rules to
set-up developments of macro instructions (correspondend to keywords)
wlll be indicated.

CARONTE DATA POOL

This data pool 1s deflned on disk storage and 1s devoted to contain
input and output models of all programs and transfers executed in

a Caronte run.

All the models are stored sequentially with pointers. These pointers
are stored in fast memory by the EXECUTOR which provides to their
management.

PRIVATE DATA POOL

If requested, the EXECUTOR can generate a private data pool for
using in RESTART ar CONTINUATION option selecting only the models
which are output of programs and bgtween output of transfers only
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these which are input of programs, These models are written sequen-
tially on tape or disk depending on users wishing,

"Let us see now the way the programs and TRANSFER routines actually
operate., All the operations connected with writing the labels, or
looking for a LABEL on the programs D.P, are done by a subro tine,
called SEARCH, and being the same for all the programs and TRANSFER
routines, while the input and output models are actually read. and
written by the programs and TRANSFER directly.

Let us now describe in same detall the operations performed by
the SEARCH routine.

The arguments appearing in the calling sequence are N, IDEVEC,
where IDEVEC 1s a 5-words vector, containing the LABEL (asteriks
excluded).,

The signification of N 1s the following : N = 0 causes the search on the
programs IR of the LABEL equal to IDEVEC * ; the record immediately
after the LABEL (1 - the first record of the data) is then ready

to be read.

The control will be next given back to the program or Transfer
which will actually read the data.

N = -1 causes the search of the final record of theprograms D,P,, is.
STORAGE END. The record will be than cancelled by the
writing on it of the LABEL-IDEVEC. The control will be
given back to the program or transfer which will write
on the programs D.P. the data.

*
A convenient diagnostic will be printed out in the case of
which the LABEL = IDEVEC will not been found.
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N = -2 causes the immediate writing on the programs D,P. of the
record STORAGE END,

In the case of RESTART o: CONTINUATION option the Caronte
system reads on the private data pool all the models requested
for execution and writes then on the Caronte data pool noting
convenlently the pointers.

THE CALLING SEQUENCE OF PROGRAMS AND TRANSFERS

In order to transmit to the programs. and transfers a vector of 70 words
containing informations among 1nput70utput models, the first instruc-
tion of each program or transfer must be CALL CIP (NT), where NT

1s a TO words vector above mentioned and CIP is subroutine which
permits the transmission of these data between NUCLEUS and programs

or transfers,

The words of the NT vector used are the following.

NT (1)
NT (2)
NT (3) appearance number

name of the program or transfer

Each program can treat 25 models : each model number 1s stored,if
treated, in a word of NT vector starting from NT (21). The position
of model number in the vector is determined by an index I.

0 means that the model corresponding

to I 1s not to be read as input model
NT (20+I) (I=1,25)
# O means that the model corresponding

to I 1s to be read as input model

0 means that the model corresponding
to I is not to be written as output model
NT (46+I) (I=1,25)
# 0 means that the model corresponding
to I is to be written as ..output model.
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the transfer, the list of the words of the NT vector being

used is the following :

NT (11) (used only in the case of loops). The system transmits

NT (20

NT (26
(32
(38
(44
(50
(56

(in NT (11), floating) to the TRANSFER, if it is the case,

the value (T@L) of the maximum admittable difference between
some or all the data of the output model of the transfer

(veing an input model to the next program), and the corres-
ponding data of the same model, in the previous iteration.

The Transfer transmits back (in NT (11), integer) to the

system an indicator0 when the above mentionned difference

is greater than T@L, and 1 when it 1s less.Orequal in this last
case the loop will be terminated.,

+I)I=15 label which will be written in theprogramsD.P.
by the TRANSFER.

+I)I=1,5 label, some or all which will be looked

+I)y " for in the programs D.P, by the TRANSFER,

+ I) it 1

+ I) 1" "

+ I) " 1]

+ I) 1" n

THE RULES TO BE FOLLOWED TO INSERT PROGRAMS IN THE CARONTE LIBRARY

It will be here examined in detall what it 1is do be done in order
to modify a program in such a way it can be inserted into the

Caronte program library.

1) First of all the program must contain like first instruction
Call CIP (NT) as mentioned above and NI must be dimensioned 70
words and must terminate with a STOP 0 CALL EXIT statement.

The

following rules we suggest for the management of the input/

output models of the programs.
A vector IDEVEC of five words must be used as parameter in the
calling sequence of the SEARM subroutine in the followingmanner
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IDEVEC (1) = NT (1) name of the program
" (2) = NT (2)
" (3) = NT (3) appearance number
" (3) = NT (20 + I) model number

" (5) = 1indicator = 1 for output model, = O for input

where I 1s an integer LESS or equal to 25 which represent the
relative order ing number in the program of the model NT (I)

2) For each of the possible INPUT models an IF statement must be
Introduced into the program to verify whether the model is to be
actually read fiom the programs -D,P, or by normal input unit.

As 1t has been said, the input model NT (20 + I) will be examined
in the IF statement. '

When NT (20 + I) = O a READ statement from the normal input unit
must folbw.

When NT (20 + I) # O the following statements must be inserted

IDEVEC (4) = NT (20 + I) = model number

N=20

CALL SEARCH (IDEVEC,N),

READ (99)eeeccrevss (99 is the number assigned to the programs D,P.

3) For each of the possible OUTPUT models an IF statement must be
introduced into the program to verify whether the model 1s to be
actually stored on the programs D.P. or not.

(The writing on the normal output unit is to be done or not depending
on the whish of the user). For the output model I the containt of NT
(45 + I) will be examined in the IF statement.

When N (45 + I) ¥ O the following statements must be inserted
IDEVEC (4) = (number of the output model) = NT(45 +I)

N=-1
CALL SEARCH (IDEVEC, N)

WRITE (99) cvevevccnnns (at least three words)
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N=-2
CALL SEARCH (IDEVEC, N)

The routine Search 1s to be added to the program.

The models can be combined anj.- elaborated to form other models
(TRANSFER ROUTINES). However it must be recalled that the number
of the models to be combined (INPUT MODELS) by a Transfer routine
must be up to six®. Just one model (OUTPUT MODEL) must be
obtalned by a TRANSFER routine. Generally 1t 1s underst.ood

that to one glven output model it is possible to arrive through
one TRANSFER only.

Exceptlon to such a rule are

a) the possibility to combine the same input models indifferent
way to obtain the same output model, identifled by numbered RULES.

EXAMPLE

3+4+5 = 8 (RULE 1)
34+44+5 = 8 (RULE 2)

b) the possibility to "add" two input models indentified by the
same number to get the same model.

EXAMPLE

3+5 =9
9+9 -9
The possible combinations of models, together with the pertinent

TRANSFER routine name, must be organized in model tables, des-
cribed later on.

* Two comblnations are said to be different depending on the total
number of models involved, the identification numbers of the
models, or the order of the 1input models 1n the combinations
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Parametrize the logical unit from which the program reads data
set library.

EXAMPLE
If a program reads 1ts data set library from logical unit 9
change 9 in M and insert after the instruction CALL CIP (NT),

the instruction M = NT (6).

THE RULES TO BE FOLLOWED TO WRITE TRANSFER ROUTINES

As it has been pointed out a TRANSFER routine must be able to

read some models from the programs D.,P., to elaborate them and
finally to write the resulting model on the programs D.P., In

this sense the TRANSFER routines are to be considered as

INTERFACES between programs of the sequence., As for the actual ela-
boration of data it 1s left to the user of Caronte to write the
convenient statements depending on the particular application.

We wlll here describe the rules to be followed for reading and
writing models on the programs D,.P.

1., The name of the TRANSFER (up to 8 alphanumeric characters)
will be specified at link-editor time (see below). The first
executable instruction of the transfer must be CALL CIP (NT),

2. To each input model to be looked for on the programs data
pool (up to six) the following statements must be written.

DO 100 I = 1,5

100 IDEVEC (I) = NT (26 + 6 x (K-1)+I)

K belng the order number of the input model
EXAMPLE

K=1 2 3 N =0
CALL SEARCH (IDEVEC, N)
READ (99) ssece

3+5+8 = 1
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3, For the output model to be written on the programs D.P. the
followlng statements must be written

po 1011 =1,5

101 IDEVEC (I) = NT (20 + I)

CALL SEARCH (IDEVEC, N)
WRITE (99) «....

N=-2
CALL SEARCH (IDEVEC, N)

4, The routine SEARCH 1s to be added to the TRANSFER

5. To the TRANSFER, an assembler routine called CIP, is to be added,
which relates the system to the TRANSFER (see below). The possibility
to perform comparison between the output model Just obtalned

during the elaboration, and the corresponding model obtained

in a previous 1lteration the rules to be followed are here des-
cribed. At the very beglinning insert the statement

EQUIVALENCE (NAPOLI, TOL)

NAPOLI = NT (11)

NT (11) = O
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Remember now that the comparison will be actually executed
whenever TOL is different from O. Insert than the sta-
tements

DO 101 1 = 1,4
101 IDEVEC (I) = NT (20 + I)
IF (TOL. E Q. 0.) GO TO 2000

N=20O
CALL SEARCH (IDEVEC, N)

READ (99) - Read from the programs D,P. the
model obtailned in the previous
- seee iteration

- ( compare the prescribed data of the actual model and the
previous iteration modl. Suppose that the maximum dif-
ference found is DIFF,.

IF (DIFF. GT. TOL) GO TO 2000
NT (11) = 1
GO TO 2001

2000 CONTINUE
N= -1
CALL SEARCH (IDEVEC, N)

WRITE (99) .o write on the program D.P. the
output model

Na= -2
CALL SEARCH (IDEVEC, N)

2001 RETURN
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6. It 1s to be noted that the Transfer routines acting as
interface between two programs for which the output of the
first 1s exactly the 1nput of the second one, must Just
change the LABEL preceeding the data. In such a case the
user must not trouble himself in writing down such Transfer
(SELF TRANSFER) since an unique routine to the purpose (STR)
has been prepared and 1is avallable with the other programs
(see below).

SETTING UP_CARONTE LIBRARIES

The library of Caronte 1s a partitioned data set constitued
by executable modules. Every module 1is 1dentified by an up
to 8 alphanumeric characters word. Every program or transfer
is8 a module constitued by a maln and subroutines having each
a name up to six or eight alphanumeric characters, respec-
tively in Fortran language or in Assembler. The maln routine
constitues the entry point of the module.

Here 1in follows the list of the Caronte modules :

1. NUCLEUS, defined by the name NUCLEUS, being the part
of Caronte resident 1in fast memory ;

2. PROCESSOR, identified by the name PROCESSOR being the

part of Caronte called In fast memory by the Nucleus before

the execution of the programs ;

3. EXECUTOR, 1dentifled by the name EXECUTOR called 1n fast
memory by the NUCLEUS, can reside in fast memory alterna-
tively or with the programs,
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The complete Caronte package (besides the reports) 1is
constituted by all the above described modules (2) (in
gymbolic and / or binary language), plus the routine CIP
(in symbolic or binary language) which must be inserted in
any new program or transfer, plus the SEARCH routine, plus
two separate program: TVC @ RR (in symbolic or binary
language) able to set up on disk all the correspondence
model tables together with its input cards MACRZ (in
symbolic or binary language) able to set up on disk all
the macro developments together with 1ts input cards, plus a
sample problem of a Caronte run,

It will he now described in detall how to set up on disk
a Caronte library, being a partitioned DATA SET. The follow-
ing operations must be executed:

1. Reserve the convenlent space on a disk unit;

2. (Compile) (*x), linkedit and insert in the DATA SET the
modules: NUCLEUS, PROCESSOR, EXECUTOR, PROGRAMS and
TRANSFER; each 1ldentified by 1ts pertinent name -
(NUCLEUS, PROCESSOR , EXECUTOR)

(2) For the 11ist of programs and transfer distributed in

the Caronte package and related to nusclear reactor
design problems, see Part IV and V.

(=2) The input cards concern the program and transfer
distributed in the Caronte package.
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The Job control cards apt to perform the work indicated
in 1 and 2 are reported in annexe II,

SETTING UP OF THE CARONTE TABLES,

The way to use the program TVCORR able to prepare an se-
quential DATA SET with Jointers containing the model tables,
will be herein described. The input cards to the program
TVCORR are divided in two logical groups @

a) cards describing the models treated by the programs
and thelr relative position in side the program ;

b)'card describing the combination of models. Every group
a) or b) constitutes a "row" of the table. '

We will here describe first groups a) and b) of input cards.
In annexe II the exact format of the input cards is shown.

a) The cards are of three kinds :

CI card, with the module name of the considered program
(up to 8 characters).

SI cards, one for each programs model.
This card contains the number 1 to 25 which des-
cribes the relative position of the model 1in the
program, the number of the model, and an indi-
cation specifying whether the model 1is to be
considered input program model, or output or
both ;
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ET cards, indicating the end of the table "row".

b) The cards are of three kinds :

CI cards, like in a) description.

SS card, contalning the actual identification number of the
output model, the number of the input models
of a transfer (z),
the actual identification number, of the input
models eventually the rule of elaboration, the
module name of the considered transfer (up to
8 characters) ;

ET card, indicating the end of the table "row".

A run of a TVCORR program can be related to Just one of the
above described options.

MACRO LANGUAGE

As it has pointed out in the part II, there is the possi-
bility 1in Caronte system to use a macrolanguage vary fle-
xible and memonic to specify in the control input the
transfer of data among the programs.

More precisely the macro-instruction is of this type
cC -8 KEY WORD FROM C1 - 51’ 02-32,....,Cn-pn

where C are programs and g are appearence number.

(2) It is to be noted that the self transfer must not be
inserted into the tables,
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The development of this instruction into the normal control
input instruction of Caronte 1s of the following kind: first of
all one macro instruction 1s converted in one or more normal
micro instruction (each corresponding to a input model of

the program C-B). For each of these micro instructions the

input program model 1is obtalned by one or more transfer programs
(indicated, 1f necessary, by parenthesis), elaborating output
models of the Ci-ai programs, ‘

EXAMPLE 1

C -p KEY WPRD FREM C,-By, C,-B,
can be developed into

c g (3) FRgM c,-B (1), c,-B,(2)

where the numbers between parenthesils are model numbers.

In such a case there must exists the interface program which
elaborates the models 1 and 2 to generate model 3:

model 1 + model 2 ~ model 3

The model 3 1s input model of the program C - 8.
EXAMPLE 2

C - B KEY WZRD FR@M cl-B » Ch-B,, 03-133
can be developed into:s
a-) c -8 (l) FR¢M (01-51(3), 03‘63(2)): C2‘32(5)
b) C -8B (3) FREM C,-f (1), Cy-B,(8)

In such a case, in expansion a) the programs Cl-pl and C3-g3'

are closed in parenthesis., This means that there must exists

an interface program which elaborates models 3 and 2 to generate
a model X and an interface program which elaborates model X

and model 5 to generate a model 1 (input model for C - B program).
Expansion b) 1is described above in EXAMPLE 1.
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The key words, being constitued by an up to 72 characters
word including blancks, or commas) identifies in an unique
way the development of the macro lnstruction.

Possible key words to be used 1n the macro language can
be as an example

DIAMETER OF THE SPHERE, OR CYLINDER
MULTIPLICATION FACTOR OF ISPRA 1 REACTOR

As 1t has been sald, a certain number of key words and
corresponding developments has already been set up for
the particular fleld of reactor design (see report V).
However there exists the possibllity for the programmer
to set up new developments (corresponding to new keyword)
and to insert them in Caronte.

All the KEY WORDS and corresponding developments constitue
a data set on direct access device and hils management

is carried out by an utility program (input and operative
instructions see appendix MACRO).

PROGRAMS DATAPOOL

This datapool 1s always defined on disks storage and is
devoted to contain out put and input models of each pro-
gram and ftransfer at each executlon time.

If a program or transfer request 1lnput models, the
EXECUTOR transfers input models from Caronte datapool to
programs datapool, starting from the begining of the data
pool before each program or transfer execution.
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Programs and transfers write on thils data pool their out
put models after input models and EXECUTOR transfers these
models from programs data pool to Caronte data pool.

The input and out put models of the programs or transfers
are costituted by groups of records preceeded and identified
by a label, conslsting in two records each of three words
being :

l. 222 %
2.
3.

4, Appearence number

2 Name of program or transfer

5. Model number

6., Indicator o = input model, 1 = output model

The last record of the program datapool contains three
words being STORAGE END.

The programs data pool must contain variable records not
blodhed, maximum lenght of 800 bytes.
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/1 EXEC PGH=IEHPROGH
//SYSPRINT DD SYSOVT=A
//RESIDENT bd VOLUME=SER=EURSYD BISP=SHR, UNIT=2304
//CTECHNTAY DD VOLUNE=SER= Eua§Y6 d1Se: S“akuulT 2344
/ICTELIRET DD DSNANE-CTE.CODE. LI%ET vuxT-Z‘M4
/1 SPACE=(CYL, (20,5, 5)),PIsP=(, KEEP, KEEP)
/] VoLune-(ragvaxe ssm-svmsrr)
//SYSIN ©D

CATLG bSUAuE=CTE.coDE.L13513voL=2314=EURSYE

)

-£§-
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//INSERT  EXEC PGM=TEWL PARNM='MAP'
/1SYSPAINT bdd SYSOUT=A
/1SYSLIB DD DSWANE=SYS1.FORTL1B DISP=SHR
/1 Bd DSWAWE-SYS4.SSPLIB DISP=SHA
/1 DD DSNAME=SYSA-EVRLIB, DISP=SHR
//SYSUT4 DD UNIT=2344 SPACE=(CYL,(40)), VOLUNE=SER=EURSYE
/IPRVALB DD DISP=SHR BSNAME=CTE.CODE.LIBET
//SYSLHOD BD DISP=HOD, DSNAME=CTE-CopE- LIBET
//SOVRCE Db BSNAMES+LOADSET DISP=(OLD, DELETE)
{ISYSLIN Db DDONAME=SYSIN
//SYSIN %D %

INCLUDE SOURCE

ENTRY ssaxdgay

NANE  XAXXAUXN
/%

sedsius 15 ENTRY Pont oF notos (marimum B caracters lenght)

XAXAYR 35 WA WS OF wobvuLe ( o " vi)

-v?_
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PART IV - The Application to the Fleld of Nuclear Reactor Design

INTRODUCTION

In this paper it will be described the particular application of
the system Caronte to a group of programs selected in the fileld
of nuclear reactor design.

We suppose the reader familiar with the possibilities offered
by the system Caronte. In particular we suppose the knowledge of
the parts I and II of the Caronte series, namely :

I - Caronte : The Euratom modular calculation system
II -~ Caronte : Users manual

In the following paragraphs the selected programs are listed and
described, and for each of them the choice of the PROGRAM MODELS
1s discussed. Then 1t follows a description of the transfer rou-
tines and the macro language for the particular field of appli-
cation., Finally a complete example will be examined concerning
the Keff and fluxes calculation of ISPRA-1 reactor,

Selected Programs

At the moment Just a small group of 16. programs has been modified
and adapted in order to be controlled by Caronte.

It 1s foreseen that such a group will be highly increased in the
next future, following the wishes of the users. However the se-
lected programs cover a rather large range of filelds, and by

means of them a complete multigroup calculation of Keff and fluxes
of an heterogeneous reactor can be performed.

Let's now list and briefly describe the programs adapted to the
system,



GAM2

GATHER2

COMBINE

DTF4
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This is the IBM 360/65 version of the GAM-2 part of GGC-2 (1)
(for IBM T090) for the calculation of fast neutron spectra
and assoclated multigroup cross sections.

As for the 7090 library tape, it has been converted to

a 360/65 tape by the use of an utility program called LUCIA,
which 1s capable through the use of convenient masks, to
identify integers and floating point caracters, and which
converts them properly.

It has to be noted that one decimal digit is cut off in the
conversion, but the results of a same run are not modified
much than some % and only in the case of resonance cal-
culations.

The alphanumeric caracters are not ldentified by LUCIA, and
were converted by a special program.

This 1s the IBM 360/65 version of the GATHER-2 part of GG2-2
(for IBM 7090) for the calculation of thermal neutron spectra
and assoclated multigroup cross sections. The 360/65 version
is exactly equivalent to the 7090 version. The original 1i-
brary tape were converted to 360/65 Just as described for
GAM2 .

This is a quite small program having Just the alm to permit to
the user of Caronte to specify the characteristics of the
resulting cross section library to be obtained properly mixing
the two libraries respectively obtained in the fast and
thermal region by the cross sections calculation programs
(i.e. Gam2 , Gather2). In annexe I the input informations

to be supplied to COMBINE are fully described.

This 1s the 360/65 version of the original DTF4 (2) program,
solving, by the method of discrete ordinates, the multigroup
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one dimensional Boltzmann transport equation. Many programs
errors have been eliminated in respect to the original
version. Moreover a llibrary tape has been set up to be

used by DTF4 containing the 16, 18, 24, 25, 6 groups cross
section reported by Bell, Devaney, et al. (3). The dimensions
for floating and integers data have been brought to
A(50.000), IA(1000).

EQUIPS 3
This is 360/65 version of the program EQUIPOISE - 3 (4)’
a two dimensional, two group, neutron diffusion program
for the IBM 7090 computer. In the 360 version two blanck
cards at the end of the problem have to be inserted.

GAZE
This is the IBM 360 version of the original Fortran GAZE
program(s)(xxx). No modifications were introduced in the
conversion.

GAD
This is the IBM 360/65 version of the original Fortran 2 GAD
program 6). No modifications were introduced in the con-
version,

FIODOR
This 1s described in reference (7)

THERMITE
This 1s described in reference (8)

GATHET
This is described in reference (9)

P28

This 1s a small program which does not require any input and
punches in output cross section cards in GAD format.
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ANISN

A one dimension 1 discrete ordinates transport code
with anisotroplc scattering - ward W. Engle, Jr.

DOT
A txo dimension 1 discrete ordinates transport code.

CONDOR
A few-group two dimensional program for the evaluation
of water reactor long term reactivity changes - Emilio
Salina.

SQUIRREL
A one dimensional few-group diffusion - depletion code
which includes the effects of local power and water density
E. Salina.

TRITON

A multi-group diffusion - depletion program in three
dimensions. A, Daneri, G. Maggioni, E. Salina.
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Selected Programs Models

For each of the programs being selected, a number of Models has
been chosen, each Model contalning the smallest collection of
loglically related information that can be considered a coherent
whole., It must be pointed out that a lot of arbitrarities 1is
assoclated to such cholce. Anyway 1s rather easy elther to add
new Program Models to the existing ones, or to completely re-
define the entire group of Models.,

As a general rule, the information which one wants read from

the DATA POOL must be left blank in the corresponding positions

of the input card deck. Whenever a complete card is correspondingly
to be left blank, it can be omitted.

Let'us now examine in detail the selected program Models for
each of the considered programs,

The 1list of the Models 1is reported in the following table



PROGRAM MODELS

Model
Model
Model
Model
Model
Model
Model

Nr.
Nr.
Nr.

‘Nr.

Nr.
Nr.
Nr.

10
1
25
17
16

GATHER2 PROGRAM

Slowing down SOURCES

Thermal SELF SHIELDING factors per broad group and per isotope
Thermal CROSS SECTIONS per broad group and per isotope

Number of BROAD GROUPS

List of ISOTOPES and CONCENTRATIONS

¥ SPECTRUM per broad group

ENERGY and VELOCITY LIMITS per broad groups

?

CARONTE
DATA POOL

-Ig-



DTF4 PROGRAM

PROGRAM MODELS

Model
Model

Model
Model
Model
Model
Model
Model
Model

Nr.
Nr.

Nr.
Nr.
Nr.
Nr.
Nr.
Nr.
Nr.

14
8

19
18

9
12

13
27
29

Total number of BROAD GROUPS in the total energy range

Selection specification concerning the ISOTOPES to be considered

in the total range, and CARLSON CONSTANTS for the library
specification

x SPECTRUM, total range
ENERGY and VELOCITY LIMITS per broad group, total range

(11

omr———

MICROSCOPIC CROSS SECTIONS, total range, following CARLSON scheme é—

MATERIAL SPECIFICATION in different zones

VOLUMES and TOTAL FLUXES per zone and per broad group
FLUXES per point and group as input to the program
FLUXES per point and group as output of the program

Note that the sequence of reading cross sections by DTF4 is the following:
1) isotopes from cards, 2) isotopes from library tape, 3) isotope from D.P.

—_

—_
&_..
—_

?

CARONTE
DATA POOL

-zg-



EQUIPS3 PROGRAM

PROGRAM MODELS

3

Model Nr., 23 MACROSCOPIC CROSS SECTION library for composition 1 &——
Model Nr. 23 MACROSCOPIC CROSS SECTION library for composition 2 c=——

CARONTE
DATA POOL

Model Nr. 23 MACROSCOPIC CROSS SECTION library for composition n &———

/

It is to be noted that when "normal" compositions and "control" regions are contemporaneously
presents, one has to call 1, 2, 3...N, the normal compositions, N+1, N+2...M the control
regions, and give the corresponding cards just for these last ones.

_cg_



GAZE PROGRAM

PROGRAM MODELS

Model Nr. 26 MICROSCOPIC CROSS SECTIONS, total range, following GAZE scheme e—_.\

Model Nr. 30 FLUXES per point and group as input to the program

Model Nr. 31 FLUXES per point and group as output of the program

Model Nr. 19 y SPECTRUM, total range, region 1 } DiﬁogggL

Model Nr. 19 . . +  Tregion 2

TTITLT

-bg-

When set 1 is taken from the D.P., note that the input data consisting of the volume ratios
per isotope must be intended multiplied by the isotopes densities.



GAM2 PROGRAM

PROGRAM MODELS

Model Nr. 1 Slowing down SOURCES to thermal range programs —\
Model Nr. 15 Slowing down SQURCES PER ISOTOPE to thermal range programs —»
Model Nr. 3 Fast and epithermal CROSS SECTIONS per broad group and

per isotope '—"‘

CARONTE

Model Nr. 4 Number of EROAD GROUPS — DATA POOL
Model Nr. 24 List of ISOTOPES and CONCENTRATIONS ——
Model Nr. 7 X SPECTRUM per broad group -
Model Nr. 5 ENERGY and VELOCITY LIMITS per broad group —-)1

-gg-



COMBINE PROGRAM

PROGRAM MODEL
Model ©Nr. 8 Selection specifications concerning the ISOTOPES to be considered in CARONTE
the total range, and CARLSON CONSTANTS for the library specification DATA POOL
. ]
n
FIODOR PROGRAM s
PROGRAM MODEL o
CARONTE
= DATA POOL

MICROSCOPIC CROSS SECTIONS, total range, following GAZE scheme

Model Nr. 26



PROGRAM MODELS

Model Nr.

Model Nr.

Model Nr.

14

THERMITE PROGRAM

Total number of BROAD GROUPS in the total energy range —

Selection specification concerning the ISOTOPES to be considered &«—
in the total range, and CARLSON CONSTANTS for the library
specification

MICROSCOPIC CROSS SECTIONS, total range, following CARLSON scheme é—

GATHET PROGRAM

PROGRAM MODELS

Model
Model
Model
Model
Model
Model

Nr.
Nr.
Nr.
Nr.
Nr,
Nr.

15
10
11

25

17
16

Slowing down SOURCES PER ISOTOPE ' e———-\
Thermal CROSS SECTIONS per broad group and per isotope —_
Number of BROAD GROUPS E—
List of ISOTOPES and CONCENTRATIONS -_—
X _SPECTRUM per broad group _

ENERGY and VELOCITY LIMITS per broad groups _

$

W

CARONTE
DATA POOL

/

-Lg-

CARONTE
DATA POOL



GAD PROGRAM

PROGRAM MODELS

CARONTE

MICROSCOPIC CROSS SECTIONS, total range, following GAD scheme 6_—_bATA POOL

Model Nr. 28

- 859 -~

Note that the self shielding indicators, NSHIELD, are given in sequence (one per isotope)

with FORMAT 1814,



P 28 PROGRAM

PROGRAM MODELS .
. CARONTE
Model Nr. 28  MICROSCOPIC CROSS SECTIONS, total range, following GAD scheme € DATA POOL
CONDOR_PROGRAM
CARONTE

ATA POOL

PROGRAM MODELS
MICROSCOPIC CROSS SECTIONS, total range, following CONDOR scheme e———-D

Model Nr. 32
SQUIRELL PROGRAM

CARONTE
ATA POOL

PROGRAM MODELS
MICROSCOPIC CROSS SECTIONS, total range, following CONDOR scheme —>p

Model Nr. 32
ANISN PROGRAM

The subdivision of models of this program is the same of DTF4 program.
DOT PROGRAM

The subdivision of models of this program is the same of ANISM progranm,

-69_
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SETS-MODELS correspondence

The scheme which follows clarify the correspondences among the
models, and their relative position in the programsf

GAM2 MODELS CONDOR-SQUIRELL MODELS
1 1 1 32
2 15
3 3
4 4
6 24
7 7
8 5
GATHER2 EQUIPS3
1 1 1 23
2 2 2 23
3 10 . )
4 11 . .
6 25 N 23
7 17 GAZE
COMBINE 2 30
1 8 3 31
- 4 19
DTF4 - ANISN = DOT
1 14 5 19
2 8 * L ]
3 19 . .
4 18 N 19
5. 9 GAD
6 12 1 28
7 13 FIODOR
8. 27 1 26
9 29 ;
THERMITE |
1 A 14
TRITON 5 3
1 33 4 9
GATHET
1 15
3 10
4 11
6 25
17
T 17
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In the following tables for each model it will be specified
respectively the logical meaning and the record format.

MODELS

1 - Slowing down SOURCES to thermal range programs

4 - Number of BROAD GROUPS in fast and epithermal range

5 =~ ENERGY and VELOCITY LIMITS per broad group in fast and
epithermal range

7 -~ X SPECTRUM per broad group in fast and epithermal range

24 - List of ISOTOPES and CONCENTRATIONS, considered in the
programs treating fast and epithermal range

3 - Fast and epithermal CROSS SECTIONS per broad group and per
isotope

11 - Number of BROAD GROUPS in thermal range

2 ~ Thermal SELF SHIELDING factors per broad grcup and per
isotope

16 - ENERGY and VELOCITY LIMITS per broad group in thermal range

17 - X SPECTRUM per broad group in thermal range

25 - List of ISOTOPES and CONCENTRATIONS, considered in the
programs treating thermal range

10 - Thermal CROSS SECTIONS per broad group and per isotope

14 - Total number of BROAD GROUPS in the total energy range

18 - ENERGY and VELOCITY LIMITS per broad group, total range

19 - x SPECTRUM, total range

8 - Selection specifications concerning the ISOTOPES to be

considered in the total range, and CARLSON CONSTANTS
for the library specifications i

6 - List of ISOTOPES and CONCENTRATIONS, considered in the
total range

9 ~ MICROSCOPIC CROSS SECTIONS, total range, following
CARLSON scheme

20 - MACROSCOPIC CROSS SECTIONS, total range, following
CARLSON scheme

23 - Like-20-but containing DIFFUSION COEFFICIENT

26 - MICROSCOPIC CROSS SECTIONS, total range, following
GAZE scheme

28 - MICROSCOPIC CROSS SECTIONS, total range, following
GAD scheme




12
13
27
29
30
31
32

33
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MATERIAL SPECIFICATION in different zones

VOLUMES and TOTAL FLUXES per zone and per broad group

FLUXES per point and group as input to a program

FLUXES per point and group as output of a program
FLUXES per point and group as input to a program
FLUXES per point and group as output of a program

MICROSCOPIC CROSS SECTIONS, total range, following

CONDOR scheme
MICROSCOPIC CROSS SECTIONS, total range, following

TRITON scheme
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MODEL 1 Slowing down SQURCES to thermal range programs

RECORD = Number of fine groups of a thermal cross section
program (i.e. Gather) (NF) ; Po(fast 1, fast 2, ..
fast NF) ; DUMMY

RECORD = Number of fine groups of a thermal cross section
program (i.e. Gather) (NF) ; Pl(fast 1, fast 2, ...
fast NF) ; DUMMY

MODEL 2 Thermal SELF SHIELDING factors per broad thermal group
and per isotope

RECORD = Number of 1sotope consldered in thermal range
(NGATHER) ; total number of broad groups (NB) ; DUMMY

RECORD = I(1) ; I(2) ; ... I(NGATHER) ; DUMMY ; DUMMY

1 1ndicates that there exists a
Note that I(1) = S.S.F. vector for 1sotope 1
0O 1ndicates that there does not
exlst a S.,S.F. vector for

isotope 1
For RECORD = S.S.F. (1) ; S.S.F. (2) ... S.S.F. (NB) ; DUMMY ; DUMMY
eve-
ry
se-
lec-
,zed Note that group 1 corresponds to lowest energy
S0~
tope
MODEL 3 FAST CRQOSS SECTIONS per broad group and per 1sotope
RECORD = Number of broad fast groups (NBF) ; number of
1sotopes considered 1n fast range
O the n, 2n reaction is not present
RECORD = indicator
1l the n, 2n reaction 1s present
For
RECORD = Po(l*l); Po(1+2); coo Po(l*NBF);.Po(l*thermal); P,
every (2+2); P_(2*3),000... P_(2*NBF); P_(2+thermal), ...
1so- { BECORD = P,(1*1); P,(1+2),.... P,(1*NBF); P,(1+thermal); P,

(2+2); Pl(2*3),...... Pl(2*NBF); Pl(2*thermal),...

tope { RECORD = n,2n§l*l;; n,2n21*2),... n,2n£l*NBF); n,anil*thermal);
n,2n(2*2); n,2n(2+3),... n,2n(2*NBF), n,2n(2*thermal),..

RECORD = totalil*l); totalél*2),... totalgl*NBF)j totalél*thermal)
total(2+*2); total(2*3),... total(2*NBF); total(2*thermal)

RECORD = number of consldered reactions ; number indicating
the total vector length ; twelve words for the type
of reaction; 9(1); °(2),... O (NBF)
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Note that the type of considered reactions may be :

AB§ORPTION, SCATTER; TRANSPORT; TOTAL; NU; FISSION;
NUTFISSION; CAPTURE; OUT-SCATTER; N.P; N, GAMMA; N, ALFA

MODEL 4 Number of FAST BROAD GROUPS

RECORD = Number of fast broad group (NBF); DUMMY; DUMMY -

MODEL 5 ENERGY and VELOCITY LIMITS per broad FAST group

RECORD = Number of broad fast groups (NBF),\r(l),‘V(e)...
Vv (NBF); E(1); E(2)eeeqss E(NBF)

Note that v 1s given in m/sec and E 1s given in eV,

MODEL 6 List of ISOTOPES and CONCENTRATIONS, conslidered in the
total range

RECORD = number of isotopes in the total range (NFINTO); CONC
(1); CONC(2)e.esss CONC(NFINTO)

Note that the isotopes for which there exist anisotropy
ere conted twice.

Note that the concentration must be intended as density
£ volume fraction, A

MODEL 7 SPECTRUM per broad FAST group

RECORD = Number of broad fast groups (NBF); x (1); x (2)... x(NﬁFﬁ

MODEL 8 Selection specification concerning the ISOTOPES to be‘
considered in the total range, and CARLSON CONSTANTS for

the library specifications.

RECORD = Number of isotopes considered in the fast region (NGAM);
IV(1);Iv(2) ... IV(NGAM),
Number of 1sotopes considered in the thermal region
(NGATHER) ; KV(1); K¥(2).....KV(NGATHER), (=)
Number of selected isotopes in the total range, consi-
dering that an isotope with anisotropy 1ls conted twice
(NFINTO); three words containing the three CARLSON con-~

stants, 0 not selected for total range

Note that IV, KV

1,2,3 selected and assoclated in
order

0 1isotope without anisotfopy

Note that v _
1 1isotope with anisotropy

(=) Number of selected isotopes in the total range (NVERO): Lv(l);
LV(2)3.4..3 LV(NVERM).



each
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for ?RECORD = VETT(1); VETT(2).... VETT(20), NM@ZD, MATRIX

Note t .t VETT(1l), VETT(20) are twenty alphanumerical
words for the isotope identification.

- 0 a thermal transfer matrix is not considered
NM .
1 a thermal transfer matrix 1s consldered

0O a fast transfer matrix is considered

MATRIX
1 a fast transfer matrix 1is not considered

MODEL 9 MICROSCOPIC CROSS SECTION, total range, following CARLSON

scheme

‘RECORD =

To bel{ RECORD =
re=~

peat

NB

NFINTOQ

times

For RECORD =
each
iso-
tope

Number of 1stopes in total range, where isotopes
with anisotropy are counted twice (NFINTO); Number
of groups in total range (NB) ; three words being
the three Carlson constants.

(Gr), Ca, Vuf, g , Oupoooc, ogg, odowrl'-ooo

Note that the presence or not of g . depends from
the value of the first Carlson constant (3 or 4).

Note that the length of the record 1s equal to the
third Carlson constant, ,

VETT(1), VETT(2)....VETT(20)

Note that VETT(1l), VETT(20) are twenty alphanumerical
words for the 1isotope identification,

MODEL 10 THERMAL CROSS SECTIONS per broad group and per isotope

RECORD =

For RECORD =

Number of broad thermal groups (NBT) ; Number of
isotopes considered in the thermal range ; DUMMY

Number of mass (or other identification) of the
isotope (NMASS); NFIS; NKERN; %ﬁl);osc(l); Utot(l);

each ?tro1al1)s ©a(2)s Tgc(2)5 e ()5 Oprgya(2)enn

1so- RECORD = 0 o(1)5 voo(1); o,(1); o4(2); vog(2); o, (2).....

to- (IF NFIS=l)

pe RECORD = Poup(l); Poup(2)....Plup(l); Plup(z)... oout(l);oout(Q)..

(IF NKERN=1)PO(1+1); Pl(1+1); Po(2+1)...Pl(z»l)...P°(1+2); Py

(1 » 2); Po(2*2); Pl(2*2)........
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MODEL 11 Number of THERMAL BROAD GROUPS

RECORD = Number of thermal broad group (NBT); DUMMY; DUMMY

MODEL 12 MATERIAL SPECIFICATION in different zones
RECORD = MS;MT;IZM;MAT(1);MAT(2)e... MAT(IZM)

RECORD = MIX1(1);MIX1(2)...MIX1(MS);MIX2(1);MIX2(2)ssesss
(IF VMS£0) MIX2$M%);AMI§3%1) () W @)

Note that MT 1s the number of materials including
mixtures, IZM is the number of zones, MAT(1) 1s
the material in region i, where a minus sign in-
dicates anisotropy. As for MIX1l, MIX2, AMIX3 an
example will classify thelr meaning. Suppose that
material 5 1s made up of elements 3 and 4 with
concentrations Cl and C2, and material 6 1is made
up of element 2 with concentrations 03’ then it
will be MS = 7 and

MIX1(1) MIX1(2) MIX1(3) MIX1(%) MIX1(5) MIX1(6) MIX1(7)

5 5 5 5 6 6 6
MIX2(1) MIx2(2) MIX2(3) MIX2(4) MIX2(5) MIX2(6) MIX2(7)
) 3 4 0 0 2 0
AMIX3(1) AMIX3(2) AMIX3(3) AMIX3(4) AMIX36) AMIX36)  AMIX3(7)
0 c, C, 1 0 Cy 1

In the case of anisotropy suppose material 5 1s
made up of elements 3 and 5, where 3 1s the 1so-
troEic part of an element, whose anlisotropic part
is 4, The material 6, being the anisotropic part
of material 5, will be made up of element 4,

MIX1(1) MIX1(2) MIX1(3) MIX1(4) MIX1(5) MIX1(6) MIX1(7)
5 5 5 5 6 6 6
MIX2(1) MIX2(2) MIX2(3) MIX2(4) MIX2(5) MIX2(6) MIX2(7)

0 3 5 0 o y )
AMIX3(1)  AMIX3(2) AMIX3(3) AMIX3(4) AMIX3(5) AMIX3(6) AMIX3(T7)
0 c 1

C 1 0 c

1 2 1



- 67 -

MODEL 13 VOIUMES and TOTAL FILUXES per zone and per broad group

RECORD = Number of total broad groups (NB); number of zones
(IZM); VOLUME(1);VOLUME(2)eeeesssseos VOLUME(IZM)
For
each RECORD = FLUX(l);FLUX(Q)......'.FLUX(IZM);DUMMY,DUMMY
group

MODEL 14 Total number of BROAD GROUPS in the total energy range

RECORD = Total number of broad groups (NB); DUMMY; DUMMY

MODEL 15

MODEL 16 YEILOCITY and ENERGY LIMITS per broad group in THERMAL
range

RECORD = Number of broad thermal groups (NBT);V(1);V(2)...
V(NBT);E(1);E(2)ee....E(NBT)

Note Note that V is given in m/sec and E is given in eV.

MODEL 17 ySPECTRUM per broad group in THERMAL range

RECORD = Nu?ber)of broad thermal groups (NBT); x(1); x(2)ee..
=y (NBT).

MODEL 18  YEIOCITY and ENERGY LIMITS per broad group, total range

RECORD = Total number of broad groups (NB);V(1);Vv(2)...V(NB);
' E(1);E(2)....E(NB)

Note that V is given in m/sec and E 1s given in eV.

MODEL 19 X SPECTRUM per broad group, total range
RECORD = Number of total broad groups (NB); x(1); x(2)... X(NB)

MODEL 20 MACROSCOPIC CROSS SECTIONS, total range, following
CARL3ON scheme

RECORD = 1; Number of groups in total range (NB); three
words being the three Carlson constants

NB RECORD = (of); O 3VO o} ; eecee} O

£3 %7 %yp gg® %down

Note that the presence or not of o . depends from the

times value of the first Carlson constant® (3 or 4).

Note that the lenght of the record is equal to the
third Carlson constant.
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MODEL 21
MODEL 22

MODEL 23 MACROSCOPIC CROSS SECTIONS, total range, following
CARLSON scheme, contalning DIFFUSION COEFFICIENTS

RECORD = 1; Number of groups. in total range (NB); three
words being the three Carlson constants

c ....lo ....o

NB RECORD = D3 (9g); 0,3 Vop5 05 0 9 &g down

f,

times Note that the presence or not of (:f(depends from the

value of the first Carlson constant™ (3 or 4)
Note that the lenght of the record is equal to the -
third Carlson constant +1.

MODEL 24 List of ISOTOPES and CONCENTRATIONS, considered in the
programs treating FAST range

RECORD = Number of isotopes (NGAM);CONC(1)3;CONC(2)...CONC(NGAM)

Note that the concentration must be intended density *
volume fractilo,

MODEL 25 List of ISOTOPES and CONCENTRATIONS, considered in the
programs treating THERMAL range

RECORD = Numb§r of 1sotopes (NGATHER);CONC(1);CONC(2)..CONC(NGA-
THER

Note that the concentrations must be intended density *
volume fractio.

MODEL 26 MICROSCOPIC CROSS SECT;ONS, total range, following
GAZE scheme
RECORD = 1 WORD = TAPE

RECORD = 2 WORD = GAZE, PROBLEM TITLE

RECORD = Number of isotopes (NFINTO) ; Number of total broad
groups (NB); DUMMY

For RECORD = Number of words in thisrecord = 2 (begin with 1001)
1sotope ordering number; (begin with 1001); 1.

each
RECORD = Number of words in the record
iso- :
tope 0c(1)500(2)e000,(2)500(2) 0000 (1),0,.(2). ...

N v(l);V(2).....U(é*l),o(2*1),o(3*l)...(1*2)(2’2)(3*2)...
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For  IRECORD = VETT(1)3VETT(2).....VETT(20)
%gg; ' Note that VETT(1);VETT(20) are twenty alphanumeric

words for the isotope identification,
RECORD = 2, WORD-GAZE, WORD = EgF

MODEL 27 FLUXES per point and group as input to a program

RECORD = Number of total broad groups (NB); Number of mesh
— . (NP);NP NB; o (1,1); o(2,1);... o(NP,1); 0(1,2);
(2:2)-0-0000 9( 2 ,.... 9(1 NB): D(EJNB -009 (NP:NB)

MODEL 28  MICROSCOPIC CROSS SECTIONS, total range, following GAD
scheme

RECORD = Number of isotopes (NFINTO); Number of total broad
groups (NB) ; Number of fast broad groups (NBF) ;
Number of thermal broad groups (NBT)

RECORD = VETT(1);VETT(2)....VETT(20), NMOD, MATRIX

For
Note that VETT(1), VETT(20) are twenty alphanumerical
words for the isotope identification.
each
0 a thermal transfer matrix is not considered
NMOD
1 a thermal transfer matrix is considered
iso-
0 a fast transfer matrix is consildered
MATRIX
tope 1l a fast transfer matrix is not considered

RECORD = vof(l);otr(l);ca(l);o(1+2);u(1);vof(2);atr(2)oa(2);
9(23) e enees VI (NB); 9, (NB);DUMMY, V(NB)

RECORD o 21"’2); 021"3)0...00 Oil* NBF)
IF MATRIX RECORD o (2+3); o(2+4)seeees o(2+ NBF)

RECORD o (NBF-1->MBF)

RECORD 021+NBF+1) R cél—»NBF-l-E;... asl-»NBF-l-NBr;
RECORD 2+NBF+1); o(2+NBF+2 2+NBF+NBT

eee O
RECORD ¢ (NBF,NBT +NBF+1); o (NBF+NBT +NBF42); ...
o (NBF+NBT + NBF+NBT)
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MODEL 29 FLUXES per point and group as output of a program

- RECORD = Number of total broad groups (NB); Number of -
mesh interval (NP)NPxNB;p(1,1);p(2.1)...p (NP, 1);
p(l,2);p(2,2}....p(NP 2)....9(1 NB),D(2 NB)cooo
o0 ep(NP,NB)

MODEL 70 FLUXES per point and group as input to a program

RECORD = Number of total broad groups (NB); Number of
mesh points (NP);p(1,1);e(1,2)5e0.0(1,NB);
p(2,1); p(2,2)e.. p(2,NB);... p(NP,NB)..

MODEL 31 FLUXES per point and group as output of a program

RECORD = Number of total broad groups (NB); Number of mesh
' points (NP); 0(1,1); 0(1,2)5... p(1,NB); p(2,1);
p(2,2)eee p(2,NB);... p(NP, NB),

MODEL 32 MICROSCOPIC CROSS SECTIONS (FULL RANGE)

For each 1lsotope non filssile

RECORD = Name, otr 51), ogabs El), arem %l);
etr (2), ocabs (2), orem (2);

otr (NG),o abs (NG), orem(NG)
For each isotope fissile
RECORD = Name, otr (1), cabs (1), orem (1),0 £ (1),vo £ (1),
otr (NG), cabs (NG), orem (NG), of (Na), vof (NG)
Where name is the isotope name (2 words)

NG 1s number of groups

TRANSFER ROUTINES

The transfer routines which have been prepared are listed in
the following:

TRANSFER PROGRAMS
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TRANSFER PROGRAMS

1341248 = 2
411 - 14
5416 -+ 18
T+17 = 19
2442548 = 6
3+10+8+5+16 —~ 9
949 =+ 9
9+6 = 20
20(RULE-1,RULE-2) = 23
9 = 26
8+9 -+ 28
29 = 27
51 —* 30

The uperatlons performed by these transfer routines are generally
selr-explenatory.

The RULES-1 and 2 appering in the transfer 20 - 23 are related to
the particular way to calculate the diffusion coefficient D
starting from za, ztr

The transfer programs 29 - 27 and 31 - 30 are in fact "no operation"
transfers. Some comments are required for the TRANSFER 13+12+8 - 2,
In thls transfer a part 1s contained by which the self-shieldings
Just calculated are compared, if an explicit indication to do so

is given by CARONTE to the self-shieldings calculated in a

previous 1teration a loop.

The memorization on %Egegééi of the new calculated self-shielding

is performed only when the difference 1is greater than a prescribed
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value (supplied by the Caronte user). In any case a message 1s
sent pack to Caronte stating whether loop exit condition

was satlsfled or not.

Such TEST parts of the TRANSFER routlnes are rather standard and
can be inserted whenever Adesired followilng the wishes of the
user.

Note that in all the transfer routines the maxlimum permitted
numbers of groups and lsotopes are respectively 100 and 50.

MACRO LANGUAGE
The macro language instructions related to the consldered field of

applications and already 1nserted into the system are listed in
the following:



Example

Example

Example

Example

Example

Example

- 73 -

MACRO-LANGUAGE INSTRUCTIONS

C-a SOURCE from Cl—al
+ +
GATHER2 GAM2
C-a SELF-SHIELDING from Cl-sl » C2-32
+ + +
GATHER2 DTF4 COMBINE
optional (Not accepted
for Thermite)
C-a ONE BLOCK TRANSPORT MICROSCOPIC LIBRARY, CHI, V from
Cl-Bl » 02-62 » 03_63
+ + + +
DTFY GAM2 GATHER2 COMBINE
{THERMITE GATHET

ANISN

optinal (Not accepted
for Thermite)

C-a TWO BLOCKS TRANSPORT MICROSCOPIC LIBRARY, CHI, V from
Cl"ﬂl » 02-82 2 03“83 R Cu’ﬂu ry C5-B5 r 06-36
+ + + + + + +
DTF4 GAM2-1 } GATHER2-1 COMBINE-1 GAM2-2 | GATHER2-2 COMBINE-2
THERMITE - { GATHET-1 GATHET-2
ANISN
C-a ONE BLOCK DIFFUSIONE MICROSCOPIC LIBRARY from
C1-B 5 Comby Com iy
+ + + +
GAZE GAM2 GATHER2 COMBINE
GATHET
C-a TWO BLOCKS DIFFUSION MICROSCOPIC LIBRARY from
Co-B » Comfy  Cy=fy,  Cy-B , Cy-8,  Cg-F
+ + + + ¢ + +
GAZE COMBINE=-2

GAM2-1 JGATHER2-1 COMBINE-1 GAM2-2 {GATHER2-2
GATHET-1 GATHET-2
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b~ a ONE BIOCK BURN-UP MICROSCOPIC LIBRARY from
+ C1-f1 » Co=By . Cy-By
¢ v +
Example iAD, P28 GAM2 GATHER2 0 MBINE
b0 NDOR
F-G TWO_BLOCKS BURN-UP MICROSCOPIC LIBRARY from
-8 -B -B -8 - -
" Cl 1 0 02 5 C3 3 04 4 * 05 35 » C6 56
+ ¢ + v v '
Example &AD, P 28 GAM2-1 {GATHERQ-I COMBINE-1 GAM2-2 {GATHERQ—Q COMBINE-2
CONDOR GATHET=-1 GATHET=-2
[ -a MACROSCOPIC LIBRARY COMPOSITIONS (1,2,3....) from
v - - -
Cy=B; » Cp=Bpys C5-B
v + ‘
Example

EQUIPS3  GAM2 GATHER2 COMBINE
GATHET
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C-a DIFFUSION MICROSCOPIC LIBRARY from Cl - 51
+ +
GAZE FIODOR
C-a SOURCE PER ISOTOPE from Cl - ﬂl
+
+
GATHET GAM2

The developments of the macro instructions in mormal
input control instructions are given below:
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C-a TWO BLOCKS TRANSPORT MICROSCOPIC LIBRARY, CHI, V
FR@M Cl’Bl’Cz‘Be’Cj“83’C4‘84'05‘85'06"86

C-a (14 FREM cl-el(u),02~62(11)

C-a (8) FREM C- 83(8)

C-a (19 FREM 01-81(7),02-82(17)

C-a (18)FREM 1(5),C5-8,(16) .

C-a (9) FRQ!Mﬁ -81(3) c -B (10), c3 B (8) Cy-8,(5),

(161 Cp-8y (3), C (10) C6-B6(8)’
04—84(5), 585 (16) 7]

It is valid if C has models 14,8,19,18)9, The transfers
b411 14, 848, 7T+17-19 5416 18, 3+10+8+5+16*9, again
3+410+845+16 9, 9+9-9 will be used. An example of C 1is

C-a ONE BLOCK TRANSPORT MICROSCOPIC LIBRARY FR@M C,=81,Cs-B5,
03-8

C-o (14 FRgM 01'81(“)’02'32(11)

C-o (8) FRgM 03-83(8)

C-a (9) FR¢M 01'81(3):02"82(10)10 -8 (8)101"81(5)’02"82(16)

It is valid if C has models 14,8,9, The transfers L+ll -1,

848, 3+104+845416 9 will be used. An example of C 1is DTF4,
or THERMITE,

C-o TWO BLOCKS TRANSPORT MICROSCOPIC LIBRARY FR@M C,-8,,C5-8,,
C3-83,04-84,05-85,C6-86
C-o (1) FRgM cl-el(u),cg-ae(n)
C-a (8) FRgM C —83(8)
C-o (9) FR@Y 01-81(3),02-82(10),03-63(8),01-81(5),
- ‘02-82(16) ’ Cu'Bu(T'05’85(10)’06'86(8)’

C4‘84(5): 5‘85(16)

It is valid if C has models 14;8,9. The transfers 4+11 - 1%,
8+8, 3+1048+5+16-+9, again 3+10+845+16-9, 9+9—+9 will be used.
An example of C 1s DTF4, or THERMITE.
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MACRO-LANGUAGE DEVELOPMENTS

C-2(3)Model 3 of program C-2
C-2(5)Model 5. pf program C-2,

The following relations are valid when just one model of Ci can
be obtained, starting from C, -8, (N)

C-a SOURCE FR@M C,-8
C-a(l) FR@M C,-8

1
1(1)

It is valid if C has model 1. An example of C 1s GATHER2,

C-a SELF-SHIELDING FRPM C,-8,,C,-B,
C-a (2) FRgM 01-31(13), 01-81(12), C,-8,(8)

It 18 valid if C has model 2., The TR 1341248 #2 will be used.
An example of C 1is GATHER2,

C-a ONE BLOCK TRANSPORT MICROSCOPIC LIBRARY, CHI, V

FR@M Cl- 81,02- 82,03- 53

C-a(ly) FREM Cy- 8, (4),C,- 8,(11)

C-a( 8 FREM 03-35(8)

C-af9) FREM 01-81(7),02- 8,(17)

C-o(1B) FREM Cq- 31(5),02- 82(16)

C-a(9) FR@M Cy” 61(3) »Co- 82(10),03- 85(8).01- 81(5).
Cy- 8,(16)

It is valid if C has models 1%,8,19,18,9, The transfers |
441114, 88, T+17 19, 5+16-18, }+10+8+5+16"9 will be used.

A example of C 1s DTF4.
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C-a TWO BLOCKS BURNUP MICROSCOPIC LIBRARY
FR¢M 01-61’02-aZ"C}-B}’Cu-BIL’CS-B5’C6-BG
C~-a (28) FR¢M [03'63(8)306'B6(8):’ ] {.[cl‘ﬁl(j)oce'ﬂa(lo):
03'33(8)101'91(5)f02'52(16) » 04'54(3):
C5-B5(10)’06-B6(8),CII--B)}(S)!C5-BS(16) ] }.:
01'51(5)102"32(16)

It is valid if C has a model 28. The transfers 3+10+8+5+16~ 9,
again 3410+8+5+16™ 9, 9+9+ 9, 846> 8, 8+9+5+16+ 28 will be
used., An example of C 1s GAD, or P 28.

C-a DIFFUSION MICROSCOPIC LIBRARY
FR@M Ci-8
C-a (26) FRgM Ci-8 (26)

It is valid if C has a model 26. An example of C 1s GAZE,

l-ﬂl

C~-a SOURCE PER ISOTOPE FRgM C

It is valid if C has a model 15. An example of C 18 GATHET.
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C-a- MACROSCOPIC LIBRARY COMPOSITIONSJ(1,2,3.,)
FREM 91-31'02-3 -8
C-a (J(232323..)) FREM

3
1‘8 (3) 02'82(10) 'B (8))
1-3 (5), 02-82(16)] -8 (24),
C2"2(25))CB'33‘8) ]

It is valid if C has models J (23, 23, 23 ..).

The transfers 3+10+8+5+16 +9, 2442548 +6, 9+6 +20, 20 +23 will
be used, An example of C 1s EQUIPS3,

C-a ONE BLOCK DIFFUSION MICROSCQPIC LIBRARY
FREM Cy-8y,Cp-8,,C5-05
C‘“eQ FR“M Tcl-al(} +C "32(10):Cj"’}(e):cl"al(s):
02-92(16)

It is valid if C has model 26, The transfers 3+10+8+5+16- 9,
9 +25 will be used. An example of C 1is GAZE,

C-a IF C

FR@M C) =B, ,Cp-B;,CmB5,C) =B, ,Cc-Bs, CBg
C-a(26) FREM T_E 38 5(8), cl-a%(s),

-8 (3 -8 (10) C

2"2(162If -’4(3) '.5(10) 06 6(8):
Cy=y,(5) -55(16)jj
It is valid 1f C has model 26.

The transfers 3+10+8+5+16 +9; again 3+10+8+5+16 *9, 9+9* 9,
9+ 26 will be used. An example of C 1is GAZE,

C-a BLOCK BURN-UP MICROSCOPIC R
FR@M Cy-8;,Cr-8

2 >33
C-8(8) FRgM C8 (8)1 -8,(3),C,-8,(10),C5-85(8),
1‘51(5): 2'82(16):f 1"1(5) C2°52(16)

It is valid if C has model 28.
The transfers 3+10+8+5#6> 9, 8+9+5+16* 28 will be used. An
example of C 1is GAD, or P 28,
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We note that quite easily it i1s possible to insert new macro
instructions, or to modify exlisting ones. However in the present
Caronte version the maximum number of allowable macro instructions
is not limited,

A_complete EXAMPLE OF A REACTOR CALCULATION

To illustrate the actual utllisation of the system Caronte as -. -
applied to the programs herein considered, an example has been.
chosen in which nearly all the possiblility of the system Caronte
are utilized, being the multiplication factor and fluxes calcu-
lation of the ISPRA-1 reactor, :
A simplified scheme of the reactor is shown in fig. N, 1
To the purpose of determining the Keff and fluxes of the reactor
the following calculation scheme has been chosent
1) Fast cross sections (one broad group) caloulation for
composition 1 by means of the program GAM2 C
2) The same for composition 2
3) The same for composition 2
4) Thermal cross sections (one broad group) calculation for
composition 1, by means of the program GATHER2, which utilizes
source terms coming from the corresponding GAM2
5) The same for composition 2
6) The same for composition 3, An initial guess is given 1in the
self shlelding factors input to GATHER2
7) Combine specifications for the oross sections librarieé of
composition 1
8) The same for composition 2
9) The same for composition 3
10) Calculation of the cell fluxes by means of DTF4 program,
utilizing the two groups oross sections previously calculated
for the composition 3 ‘ ‘ .
11) Thermal cross section (one broad group) calculation for
composition 3 by means of GATHER2, the self shielding
factors input to GATHER2 are derived by the previously
executed transport calculation o

R 4
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11) Points 10 and 11 have to be repeated until self shielding
factors are stabilized.

12) Two group calculation of K pp and fluxes by the EQUIPS3
program, utilizing the calculated cross section library.

The job control cards for the present work are reported in
annexe 1I, The Input control instructions corresponding to the
described scheme of computation are reported in annexe 111,

The actual executed sequence of programs and transfer is given
in annexe 1V,

Finally the macro language which can be used at the'place of the
normal input control instructions, and which greatly reduces the
user labor, 1s presented in annexe V. '

The complete scheme of the deck is given in annexe VI.
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CARDS COLUMN FORMAT
1 1-5 I5
1 6-10 15
1 11-15 I5
2 1-5, 6-10.00 1415
3 1-5,6-10,00 1415
4 1-5,6-10,00 1415
5 1-5 I5
5 15
5 I5
6 1-3,I+-6,.0 20A3
6 61-€4 I
6 65-T0 I

ANNEXE 1

INPUT COMBINE
DESCRIPTION

Number of 1lsotopes of fast range
Number of lsotopes of thermal range

The actual number of selected 1isotopes to be considered in
the total energy range.

Selection indicator (fast range)(®)
Selection indicator (thermal range)(®
Isotropy indicator, 0 means that anisotropy 1s not considered

1 means that anisotropy (linear) is considered

First Carlson constant, 1f equal 3 sigma absorption 1s the first
word, if equal 4 sigma fission is the first word.

Second Carlson constan@.
Third Carlson constant.

AXfanumeric Nuclide Identification only useful
jndicator 0 a thermal transfer matrix 1s not to be considered in connection
, 1 a thermal transfer matrix is to be considered with GAD, P28
indicator 0 a fast transfer matrix 1s to be considered programs)

° 1 a fast transfer matrix is not to be considered

(%) Two equal numbers indlcate that the two lsotopes have to be combined. A zero indicates that
the 1sotope 1s not to be selected.



As example suppose we have to ferme a cross section library from two separate libraries
in thermal and fast energy range; i.e.

Fast energy range

l1H

2 Pb
2 Mg
3 U35
4 u38

In thls case we have to generate the following Input

. Q
O\O\O\O\O\U\-P\NNI—‘S

H500° 1
H600° 1
Mg 2
3% 3
U8 4
ca o

Thermal energy range

RESULTANT LIBRARY
H500°
H600°
Mg
Mg+Pb

U35
U38

cards. No anisotropy 1s consldered.

4
4 (o}
0

first Carlson constant second Carlson constant third Carlson constant

5 6 5
1 2 2
1 i 2
0 0 0
H500 1l 0
H600 1 .0
Mg+Pb 0 0
U35 0 0 -
U38 o} 0

-va_
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INPUT MACRO

This appendice describes input cards fo

r program which create a

data set on disk containing the macro definition and relative

development.
CARD NAME FORMAT COLUMN DESCRIPTION

1 MACRO(I),I=1,18 18A48 1-72 Macro name specification
(Keyword)

2 NCgI 15 1-5 Number of program generating
input model elaborated by macro
development

2 : NMgDG 15 6-10 Number of output models

, generated by macro
3 NTRAS I5 1-5 Number of transfer program into
: which macro is developped

4 MODOUT(I) I5 1-5 Output model number of transfer
I starting from the last
transfer

4 NM@DIN(I) 15 6-10 Input models number of transfer
I starting from the last
transfer

5 1ICgD(J) 15 6-10 Appareance number of the program
which generate model J, set zero
if model J is generated by
transfer like in intermedlate
model described above

5 MODEL(J) 15 1-5 INP UT model number (note that

Card 5 must be repeated NMZDIN(I) times
Card 4 must be repeated NTRAS times

Examples

Let us consider the case of macro names

model number can be an inter-
medliate model like 1in the case
in which 18 output of a transfer
and input to another transfer)

A-1 ONE BLOCK DIFFUSION MICROSCOPIC LIBRARY FROM B-1, C-1, D-1
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When A 1is input program B,C,D are output program.
This macro has the following expansion:

A-1(26) From B-1(3), Cc-1(10), D-1(8), B-1(5), C-1(16)

The transfer 3+10+8+5+16+9 and 9. 26 are used.

The input card are the followingt:

CARD 1 is of type: ONE BLOCK DIFFUSION MICROSCOPIC LIBRARY

"

23
33
43
53
63
T
81
9
103
11:

NCFI = 3 and NMDG = 1

NTRAS = 2

MODOUT(1) = 26 and NMODIN(1l) = 1
ICOD(1) = O and MODEL(1)=9

MOD OUT(2) = 9 and NMODIN(2) = 5
ICOD(1) = 1 MODEL(1l) = 3

" (2) = 2 " (2) = 10
" (3) =3 " (3) =8
"o(4) =2 " (4) =5
" (5) =2 " (5) = 16
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Each card must begin with .CTE

First card contains two words, first is .CTE, second is LD in a

format described aboves

in column 1-4%, .CTE, in column 7-8, LD.

The other cards are of two different typess one for programs
and other for Iinterface programs,

In particular input for programs is composed of five kinds of

cards in the followling sequence:

1) card CI
2) card SI
3) card DSL
4) card DSS
5) card ET

For interface programs thé input cards are of four kinds in the

following sequence
1) card CI
2) card S3
3) card DSS
4) card ET

In particular

Card Column Format

CI 1-4 AL
7-8 - A2
9-16 2A4
17-20 I4

i

Description

.CTE
CIl
Name of program or interface

Length 1in K bytes of the program or
interface :



Card

SI1

DSL

DSS

ET

SS
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Column Format Description

7-8 A2 SI

17-20 I4 Sequence number of the model between the
models treated by the program

21-24 I Model number{ 1 = input

2 = output

25-28 I4 Indicator 3 = 1/0

Repeat this card for each model

l"")'}' A)'}' .CTE

6-8 A3 DSL : : _

17-20 I4 Logical unl% from which the program reads
data set library

21-24 I4 Number of buffers related to data set
library. :

25-28 I4 Lenght in bytes of each buffer, -

Repeat this card for each logical unit

1-4 A} .CTE

6-8 A3 DSS

17-20 I4 Logical unit used by the program or
Interface like a data set scratch

21-24 I4 Number of buffers related to data set
scratch

25-28 I4 Length in bytes of each buffer

Repeat this card for each logical unit

1-4 A4 +CTE

7-8 A2 ET

1-4 A4 .CTE

7-8 A2 383

17-20 I4 Output model of the interface program
21-24 I4 Number of input models

25-28 I4 Input models

29-32 I4 as many as specified in

cecs I4 column 21-24
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CARONTE input

The Caronte input 18 composed of three different sections, the
first always present concern the sequence of programs ta be
executed, the second (can also not be present) concern the
informations of transfer of data with or without elaboration
between programs. The third (can also not be present) concern
the modification which can be apported to DD cards at the execu-
tion time and the creation of a private data pool.

First section

The first card of this section can be BEGIN, RESTART or CONTINUATION
card

The BEGIN card have the following formats

column l-4 column 7-1l
+CTE BEGIN

and signifies that a completely new sequence of programs begins
to be executed.

The RESTART card have the following format:
column l-4 column 7-13 column 16-23 column 24-27
. LCTE RESTART program name appareance
or interface number

and signirfies that of the sequence of programs specified in the
SQ card (see beloww) the program executed first is that which
appears after the program or interface specified in RESTART
card

The CONTINUATION card have the following format:

column 1-4 column 7-18
«CTE CONTINUATION

and signifies that or it will be executed a sequence of programs
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with transfer of data between them and pre-existent private
data pool or a new data set is added to a private data pool
or both.

The second card of thils section 1s a SQ card, ,
This card must begin with word SQ followed by the names of the -
programs to be executed with thelr appareance number preceeded :
by minus sign. The format 1s the followlng: -

column 1-5 column 6 column 7-72

s5Q £ O names of the programs
to be executed

for continuation

card
EXAMPLE
.CTE BEGIN
SQ A-l’ B"'l' C"l, 2 (D-l, E-l)’ (F"'l, G"'l)

this example siginifles that are executed the programs A,B,C, than
are executed D-1, E-1, D-2, E~2, and then F-l, G-1 in loop.

Section two

The first card of this section have have the following format; .

colum 1-4 column 7-10 column 12-23
.CTE DATA TRANSMISSION

The cards speclfylng transfer of data between programs ocan be of
type "macro" or "micro",
The type "micro" is described in the following examples

A-1(3) FROM B=1(%4), C=1(5)
and signifies that model 3 of program A appareance number 1 is

obtained from model 4 of program B appareance number 1 and model
5 of program C appareance number 1,
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The type "macro" 1s the following:
A-1 KEYWORD FROM B-1, C-1

and signifies that a transfer of data specified in KEYWORD (see
MACRO LANGUAGE OF PART II - USER'S GENERAL MANUAL) 1is to be
executed between progams B appareance number 1, C appareance
number 1 and A appareance number 1,

For the programs in loop the cards specifying the transfer
between programs nmust be specified twice.

" Example:

.CTE BEGIN
5Q A-l, B-1, (C-1, B=-2)

«CTE DATA TRANSMISSION

C~1 KEYWORD FROM A-l1, B-l
L. C-1 KEYWORD FROM A-l, B-2

The card C-1 KEYWORD FROM A-l1, B-1l
concern transmission of data between programs A-l, B-l and C-l
the first time that are executed.

The card L C-1 KEYWORD FROM A-l, B-2
concern transmlssion of data between programs A-l, B-2 and C~l
when C 1s executed 1n loop.

Third section

The first card of thls sectlion have the followling format:

column 1-4 column 7-10 column 12-14 column 16-28

.CTE DATA SET SPECIFICATION

Three types of cards can be present in this section:
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1) card which change DDNAME of a program of the sequence

2) card which change the number of buffers and buffers length
of a logical unit used by a program of the sequence

3) card for the creation of a private data pool

The card of type one have the following format:
A-1 USES DDNAME FTXXFOOl INSTEAD OF FTYYFOO1l

This card must be present when two or more programs of the
sequence use the same logical unit. In this case 1t 1s to be
changed the loglcal unit of one or more programs in order to
permit that each program uses a different logical unit. Naturally
the modification is to be Intended to refer to that loglcal units
that have been parametrized in the programs. The new parameter
specified in this type of card 1is transmitted to the program by
the system Caronte. The card of type two have the following
formats '

A-1 FOR LOGICAL UNIT 9 USES 3 BUFFERS EACH 1000 BYTES LONG

This card must be present when the number of buffers and their
length used by a loglcal unit are different from that specified
in corrispondence tables,

The cards of type three have the following formats:

CREATE A PRIVATE DATA POOL

This card is present when a private data pool 1s to be oreated.
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Summary description of Caronte system

The Caronte package 1s costitued by filve programs:s

1) Nucleus
2) Processor
3) Executor
4) TVCORR

5) MACRO

Nucleus, Processor, Executor constitute the System Catonte; in
particular the Nucleus always resides fast memory and glve control
first to Processor to analyse user's input and then to Executor
to execute the sequence of programs and transfers determined by the
Processor. The Processor process user dataz'is organized 1in overlay
structure and in variable dimensions; all matrix and vectors used
and constructed by the program are grouped in a vector dimensioned
10000 #ords and the dimension of each vector and matrix above
mentioned 1is determined by K parameter.

Example?
DIMENSION A (10000)

Kl=l
K2=3000
K3=7000

CALL B (A(K1),A(K3))

In particular the Processor treats elght tables:

1) occuples 228 bytes for each program of the sequence considering
different two or more programs with different appareance number,

Actually is diemnsioned for 20 programs;



2)

3)
%)

5)

6)
7)

8)
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occuplies 320 bytes for each program of the sequence. Two or
more programs wlth different appareance number are considered
only one time. Actually are considered 20 programs;

occuplies 50 bytes for each transfer of library. Actually are
considered maximum of 100 transfer

occuplies 132 bytes for each transfer executed during a sequence
of programs., Actually are considered 50 transfer

This table is at varliable dimensions. Each table occupies

(2 NSET + 4) word where NSET is a maximum number of models
treated by the program. During a run exlists a table for eéch
program and transfer executed. Actually for this pool of
tables are considered 1000 words.

Thils table occuples 4 words for each program of the sequence.
Actually are considered 400 words.

This table occuplies 3 words for each model treated durihg
execution of a sequence, Actually are considered 300 words.

This table occuples 4 words for each model to which we refer
during a execution of a CONTINUATION or for each model already
treated during execution of a RESTART.

The ¥xecutor 1is loaded in fast memory by Nucleus, determines the
code or transfer to be executed next, prepare input of programs

on logical unit 5, if any, in case of loop load 1in fast memory

all programs or transfer concerning loop, if sufficient memory

is available; can reside 1tself with programs in fast memory
but, if there 1is not sufficient memory available, is deleted
by Nucleus and reloaded aftervexecution of the program,
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PART V

USER'S MANUAL FOR THE FIELD OF
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Part V User's manual for the field of nuclear reactor design
Introduction

It will hereby described the way of using the system Caronte in
connection with the Library of programs adapted to the system at
ISPRA-CETIS, and through the macro language instructions cor-
respondingly set up.

The reader 1is supposed to know PART I of the present report.

Sequence of programs

The programs at the moment adapted to'the system Caronte and
inserted in the corresponding program iibraries, are given in
the following list, where, near the usual riame of the program,
it 1s reported the Caronte name of the program, which has to
be used 1n the Caronte 1input cards.



USUAL NAME

GAM-2
GATHER-2
COMBINE

DTF-4

EQUIPOISE-3

GAZE-2

GAD

FIZDZR
P28

GATHET

THERMITE

ANISN
D@T

GAM2
GATHER2
COMBINE -

DTF4 -

EQUIPS3

GAZE

GAD

FIgDZR
p28

GATHET

THERMITE

ANISN
D@T
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CARONTE NAME

(see annexe I for the input description of
Combine)

(Note that the sequence of reading cross-
sections by DTF4 is the following:

1) isotopes from cards - 2) isotope from

library tape 3) 1lsotope from D.P.

When normal and control regions are both
present, one has to call 1,2,3... N the
normal regions, N+l1, N+2...M tae control
reglons, and give the corresponding cards
Just for these last ones.

When cross sections are taken from the D.P.
note that the input data consisting of the
volume per lsotope must be intended multiplied
by the isotope density

Note that the self shielfing indicators
NSHIELD, are given in sequence (one per
isotope) with Format 18 I4.

(This a samll program which Just punchs out
the cross sections library cards in the
format required by GAD)

The programs Just listed can be used indlpendently or with transmission

of data among them. A

run

" of Caronte consists in the execution

of a sequence of programs (with the possibility of loop).

A run produces in general a DATA POOL stored on tape or disk. There
is the possibility to utilize the previously constructed D.P, for
successives runs.

This can be the case when a problem is not treated in an unique
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run due to any kind of interruption (time, lines, power break off).
Besides, when the solution of a given problem requires the utili-
zation of results stored 1in the D.P. by previous problems treated
also months defore.

When a new problem requiring no previous D.,P. 1s to be treated,
the first input control card is a BEGIN card. When a new problem
requiring a previous D.P. 1s dealt with, the firsts input control
card i1s a CONTINUATION card. For both the BEGIN and CONTINUATION
cases, a restart after a whatever type of interruption requires
as first card a RESTART card, ocontaining the indications pointed
out after the last completely executed program of the sequence.

In the case of RESTART the input deck is not to be chahged at all,
except 1n 1its first RESTART CARD which substitutes the previous
BEGIN or CONTINUATION card.

To the purpose of defining the>sequence of the programs to be
executed the user must indicate/ separated by commas, each
program by its alphanumeric name, followed by a minus sign and

a number Specifying the ordering of appearance of a same program 1in
in the sequence (APPEARANCE NUMBER). D

It 1s to be noted that in the case of CONTINUATION, the appeararnce
number of a program must he greater than the maximum appearance
number stored in a label of D.P., for the same program,

In the sequence specification is forseen the possibility of a loop
between two or more programs., The loop exit condition must be
specified by the user (see below).

As for the appearance number in the case of loop, it is to bev
noted that any program in the loop is identified by an unique
appearance number,

EXAMPLE 1 (BEGIN problem)

GAM2-1, GATHER2-1, COMBINE-1, DTF4-1, COMBINE-2,
DTF4 -2
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EXAMPLE 2 (CONTINUATION problem) (supposing that the DATA POOL
contains the results of the previous example)

COMBINE-3, DTF4-3
~ In the case of one or more programs repeated periodically, a
given number of times, there 1s the possibility to indiocate
briefly as pointed out in examples 3 and 4,
EXAMPLE 3 - (BEGIN problem)
3 a (GAM2-1, GATHER2-1), GAM2-4
EXAMPLE 4 - (CONTINUATION problem)

3 = (GAM2-5), GAM2-8

« In the case of loop the names of the corresponding programs
must be inoluded in parenthesiss

EXAMPIE 5
{GATHER2-1, DTP4-1), GATHER2-2

- The sequence of the programs must be actually indicated in
the seoond card, salled 3SQ card.
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SET transmission

The possibllity of SET transmission among programs is indicated

in Table I. To each key word (being in fact an ensemble of words)
one program is associated at the left (¢) and one or more programs
are assoclated at the right (Cys Cpees)d. '

The actual programs which the user can utilise at the place of C
or Cl’ 02... are indicated below. '

It must be noted that in the case of more than one RULE for the'
transfer program the indication "USING RULE"..." has to preceed
the word "from". Analogously, in the case of loop the indication
"UNTIL DEVIATION EQUAL... has to preceed the word "from". In the
case of both presence of RULE and loop the order of the two
indications to be inserted before "from" isimmaterial.

At the moment being, however, the RULE posslbllity is admitted
only for the keyword MACROSCOPIC LIBRARY COMPOSITION . In such

a case RULE 1 means that Diffusion coefficients are calculated from
1/ Etr’ while RULE 2 indicated a more sophisticaked expressioni

Besldes at the moment the loops 1s admitted only in correlation
with the key word SELF SHIELDING. ' '

Note that” the maximum riumber of permissible energy groups and
isotopes are respectively 100 and 50. - '

A _complete EXAMPLE OF A REACTOR CALCULATION

To illustrate the actual utllisation of the system Caronte as
applied to the programs herein consldered, an example has been
chosen 1n which nearly all the posslbllity of the system Carente
are utllized, being the multiplication factor and fluxes calcu-
lation of the ISPRA-1 reactor,
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A simplified scheme of the reactor is shown in fig. N.1
To the purpose of determining the Keff and fluxes of the
reactor the following calculation scheme has been chosen;

1) Fast cross sections (one broad group) calculation for
composition 1 by means of the program GAM2-

2) The same for composition 2
3) The same for composition 2

i cof

4) Thermal cross sections (one broad group) calqulatioanorj
composition 1, by means of the program GATHER2, which
utilizes source terms coming from the corresponding GAM2

5) The same for composition 2

6) The same for composition 3. An initial guess is given
in the self shielding factors input to GATHER2

7) Combine specifications for the cross section libraries
of composition 1

8) The same for composition 2
9).The same for dompqsition 3

10) Calculation of the cell fluxes by means of DTF4 program;
utilizing the two groups cross sections previously
‘calculated for the composition 3

11) Thermal cross section (one broad group) calculation for
composition 3 by means of GATHER2, the self shielding
factors input to GATHERZ2 are derived by the previously
executed transport calculation
Points 10 and 11 have to be repeated until self shielding
factors are stabilized.

12) Two group calculation of K of and fluxes by the EQUIPS3
.program, utilizing the calgulated cross section library.

The Job control cards for the present work are reported in
annexe II.

The 1input control instructions corresponding to the deseribed
scheme of computation are reported in annexe III.
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The complete deck for a Caronte run

At this point suppose the user has to prepare the complete .
input deck for a Caronte run,

First of all the Jjob conftrol cards have to be set up. The
list of them 1s reported in annexe I, .
Then the control input cards follow, specifying the programs
sequence, and the set transmission required. -

Fihally the 1input cards for the programs lndicated 1n the
sequence must follw: 1t must be noted that the data which
will be supplied to a program by the D.P, have not to be
included. In particular the cards contalnilng data coming all
from D.P, must be omitted, and the cards containing some
data coming from the D.P. must have the corresponding. fields
left blank.

Each of such program input deck must be precéded by a card
containing the name of the program (alphanumeric characters

and appearance number).

For the complete arrangement of the input deck see annexe IV..
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TABLE I
MACRO-LANGUAGE INSTRUCTIONS

C SQURCE from Cl

C=GATHER2 Cl=GAI-12

C SELF=SHIELDING from Cl,C2

C=GATHER?2 Cc 1=D’I'F1} 02=COMBINE

optl al(not accepted for THERMITE)

C ONE BLOCK TRANSPORT MICROSCOPIC LIBRARY, CHI, V from C,,C,,C,

C=DTF4,THERMITE C l=GAM2 02

=GATHER2,GATHET C3=C0MBINE

optinal(not accepted for THERMITE)

C TWO BIOCKS TRANSPORT MICROSCOPIC LIBRARY, CHI, V from Cl’C2’CB’C‘I»’CS’

Ce
C=DTFL4 » THERMITE C 1==GAM2 02=GATHER2 »GATHET 03=COMBINE
C u=GAM2 C5=GATHER2 »GATHET C 6=C0MBINE

C TWO BIOCKS DIFFUSION MICROSCOPIC LIBRARY from Cl’C2’CB'Cll-'C5’06

C=GAZE Cl=GAM2 02

Cu=GAM2 CS

=GATHER2,GATHET C 3=COMBINE

=GATHER2,GATHET C 6=COMBINE

C ONE BIOCK BURN-UP MICROSCOPIC LIBRARY from Cl’CQ '03

C=GAD, P28 CI—GAM2 02-GATHER2 » GATHET CB=COMBINE

C TWO BIOCKS BURN-UP MICROSCOPIC LIBRARY from Cl’Ca’Cj’Cu’CS’CG

C=GAD, P28 CluGAM2 CauGATHER2,GATHET C»=COMBINE

)
c uﬂAM2 C.=GATHER2,GATHET C 6=COMBINE

5
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C MACROSCOPIC LIBRARY COMPOSITIONS (1,2,3¢sss.) from 01,02,03

C=EQUIPS3 C,=GAM2  C,=GATHER2,GATHET 03=COMBINE

C DIFFUSION MICROSCOPIC LIBRARY from C
C=GAZE ClaFI¢D¢R

1l

C SQURCE PER ISOTOPE from C1

'C=GATHER C,=GAM2
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CARDS

=

O O\ U

COLUMN
1-5
6-10
11-15

1-5’ 6"10’ L)
1-5,6-10,..
1-5’6-10, (X

1-5

1-3,4-6, (X )
61-64

65-T0

FORMAT
15
15
15

1415
1415
1415

15

15
15
20A3

14

14

ANNEXE I

INPUT COMBINE

DESCRIPTION
Number of isotope of fast range
Number of isotopes of thermal range

The actual number of selectred isotoped to be considered in the to
total energy range.

Selection indicator (fast range)(*)
Selector indicator (thermal range)‘®

Isotropy indicator, O means that anisotropy is not considered
1 means that anisotropy (linear) is considered.

First Carlson constant, if equal 3 sigma absorption is the first
word, if equal 4 sigma fission is the first word.

Second Carlson constant..
Third Carlson constant.
Alfanumeric nuclide identification

0 a thermal transfer matrix is not to be considered( only useful
1 a thermal transfer matrix is to be considered in connection
with GAD
programs P 28

idicator

1
trdicator 0 a fast transfer matrix is to be considered
1l a fast transfer matrix is not be considered

(%) Two equal numbers indicate that the two isotopes have to be combined. A zero  indicates that the
isotope is not to be selected. . - » < '
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As example suppose we have to forme a cross section library from two separate libraries
in thermal and fast energy range; il.e.

Fast energy range Thermal energy range RESULTANT LIBRARY
lH H500° 1 H500°
2 Pb H600° 1 H600°
2 Mg Mg 2 Mg
3 U35 i35 3 Mg+Pb
4 U38 uz8 &4 U35
Cd 0] U38

In this case we have to generate the following Input cards. No anisotropy 1s considered.

CARD

1 5 6 5

2 1l 2 2 3 4

> 1l 1l 2 ) L 0
4 0 o 0 0 0

5 first Carlson constant second Carlson constant third Carlson constant
6 H500 1l 0

6 H600 1l 0

6 Mg+Pb o] o]

6 U35 0 o

6 U38 0 o
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A nnexe 11

//TOBLIR DD DSNANE=CTE.CODE. LIRET DISP=s#R
EXEC PEH=NUCLEVS

//FT02F004
//¥TO3F 004
/ |FYO04F004
[ |FTOSF004
/1

/ /FY06F004
//FTO07F004
/1FTogF004
/I FTa\Foo4
//CO0OLTR™Y

Db UNIT=SYSSQ sPACE=(cyL,(5,4))

BD UNMIT=SYSSQ, S?ACE—%CYL (5,4))

BD UMIT=SYSSQ SPACE=(CYL,(5,4))

bD UVIT=SYSSQ SPACE= (YL, (5,4)) C
bca.(accpn-v LRECL=80 BLMSIZE'go)

Bd SYSOUT=A

Bd SYSovuT=8

BD UWIT=SYSSQ sPACE=(cyL (5,4))

D UNIT-SYSSQ SPACE=(CYL, (2,14 ), dCBs ( aEan-vs'BLv.sxze:eoo)

bb BISP=SRA bﬁwhrle =CT&. CODE. LTRET

- g0t -

//60 TVCORRSP bdD bsu-cre CobE.TVCORAR bts?-sm
//60.PTVCOMAS DD DSN=CTE.LOAE. P'wcoaa D15SP=SHR
/760 TABUACAO DY DSU=CTE- CODE. A CKD, DLSP=SAR
/760 .RNTHACAO B DSN=CTE.CobE. vnact\o DASP=SHA
/160.IWPUTCR D BAWANE=SYSIV '
/1SYSMIVT vy SYysouT=h

/760.PCEETAL  db UMIT=SYSSQ, SPAcE=(CyL,(4,4))
/760 PROGBATA Bh 0N IT=SYSsQ Stace=(eyt, (4 1))
/140 VALTENT  Bb UMT=SNSSR) sv,\ce..(cyt. 4,1y)
/ 16O . CAVTEPHNT ) uun-sygsq;,svme—-(cyt. G, 1)



// DATAPODL DB UNTTISYSSQ, Qacs.-.(cyt. (2, 2)
//760.PA\VBATA 1»h LWCT= SYSSQ SPACE: cyL U é?
//L1BCOBAD  Bd W SP=SAR, bswmtzcve CODE. LA

/ /| Fro4food D DSWARES CTE COnE . GAFN»'TLB D\ SP=SAR
! IFTAQFR004 DD VWSHWARE=CTE. CONE. bmﬂ\l.l ASP=CAR

1/60-5YSIV W «
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A pnexe 111

.CTE 8EGIN
59  3x(6AM2-{ ,GATHERL-4,COMBINE-4) (DVF4-4 GATHER2-4) EQUIPS3I-4
.CTE DATA TRANSHLSST ON
GATHER2-4 SOURCE FROM GAM2-4
GATHER2-2 SOURCE FROM GAM2-2
GATRER2-3 SOURCE FROM GAWL-3
DTE4-4 ONE BLOCK TRANSPORT MIcROSCOPIC LIWRARY CHI,V
CFRON GAM2-3, GATRER2- 3 COMNBINE-3
GATRER2-4 SOV RCE FROM GAH2-3
GCATHEN2-4 SELF SHIELDING FROM DTFA-4, CoNRIVE-3
L DTF4-4 ONE BLOCK TRANSPORT Htcaoscoprc LIBRARY CHI )V
CPRON GAN2-3 GATHER2-4, CONRINE-R
L GATHER2-4 SOURCE Fkon GAH2-3
L GATUER2-4 SELF SHIELDIVG FRou DTF4-4,CONRIVE -3 UNTIL DEVIATION

CEQUAL 0.4
EQUIPS2-4 MACROSCOPIC LIRRARY COMPOSITIONA USING QULE 2 FAON

CoEANL- A, GATHER2-4,CONRIVE-1
EQUIPSS 4 HACROSCOPIC LIBAMY ConeosiTion?, uSTue RULE 2, FRo
COAN2-2,GATHEN2-2, CONRIVE-2
Equ:oss-i WACROSCOPTC LIRARAY convosxﬂows VSIVG QULE 3 FRoH
CEAN2-3,CATRERL 3 ,CONMRINE-3
«CTE DATA se-r svsapxcm-xow
GATAER2-4 USES DDNAME ET40F004 INSTEAD OF FT0AF004

i L 0



GATRER2-2 USES DOUMNAWE FTAOF004 INSTEAD OF FTodkood
GATRER2-3 USES DODMAME FTA0F004 TNSTEAD OF ¥TOYF 004
GRTAEN2-4 USES DONANE FT40F004 INVSTEAD OF ©Toatood

EVD
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