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ABSTRACT

A system consisting of the COMPAR computer program and its
interfaces which was developed for comparing multigroup cross-sections
generated by NJOY, GROUPIE, FLANGE-11, ETOG-3 and XLACS is presented.
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1. INTRODUCTION

The evaluation of multigroup cross-section libraries plays a very
important part in carrying out projects in the nuclear field. 1t is therefore
necessary to validate the computer programs which calculate multigroup
cross-sections on the basis of evaluated nuclear data libraries
(ENDE/B- IV [1], ENDF/B-V [2], etc.). Once the validation is completed, we
will have reliable programs which can be used to compare different evaluated
nuclear data libraries or different situations regarding temperature,
weighting spectrum, etc., for a single library. The quantity of data to be
analysed in either type of study is vast, making the evaluation a difficult,
monotonous and tiring task. The COMPAR system was developed to facilitate the
work by automating the calculations and the formatting of the results of the
comparisons, thereby allowing more time and effort to be concentrated on the
study and, where necessary, correction of the models used by the various
programs available in this area.

The COMPAR system comprises the COMPAR program and interface programs.
The role of the interface modules is to format the results provided by the
multigroup cross-section generating programs so that they can be read by
" COMPAR. The interfaces were developed for each of the programs under
consideration. These are REDCOMP for GROUPIE [3], FLACOMP for FLANGE-11 [4],
ETOCOMP for ETOG3 [5] and XLACOMP for XLACS [6). For the NJOY program [7]
there is RGENDF [8) which, in addition to formatting for COMPAR, also docs so
for other programs. 1In this way, we have a modular system in which the
inclusion of a new multigroup cross-section generating program requires no
more than the development of a new interface module.

The COMPAR program provides tables of the different multigroup
cross- sections for different purposes (programs, libraries, particular cases)
and for different materials, together with percentage deviations from
reference values.

The multigroup cross-sections that can be studied using the COMP'AR
system are those for elastic scattering, (n,y) capture and fission.. Thus,
it is possible to analyse the influence of files 2 (resonances) and
3 ("background") of the evaluated nuclear data libraries.

In the following sections we shall present the COMPAR program and its
interface modules. Listings for these programs are reproduced in the
Appendices, as are examples of input data and the resulting tables.

2. THE COMPAR PROGRAM

The COMPAR program evaluates multigroup cross-sections for the elastic
scattering, (n,y) capture and fission reactions for one or more materials
from various previously formatted files. The interface modules which produce
the files in the COMPAR-readable format, on the basis of various multigroup
cross-section generating programs, will be presented in section 3. COMPAR
generates, as output, tables with the read--out values and percentage
deviations from one in the files taken as reference.

The calculations performed are:

- Percentage deviation of reaction x, group g:
: .
9% p %y g
x,g - T o x 100

0
X, g



where:
%%, g is the cross-section for reaction X, group g; and
1

c§ g is the cross-section for reaction x, group g, taken as

rererence.

- Mean square deviation of reaction x:

1
NG >

1 : : 2
RHSX = NG Dx,g

g=1
where NG is the total number of energy groups under consideration; and

- Mean square deviation of reaction x weighted for the cross-section
under consideration: -

NG 1

DZ x|a
2 / X, 8

g=l

RMSP.
X

This factor helps in evaluating the magnitude of the percentage
deviations.

Instructions for executing the COMPAR program and dimensioning
variables and other relevant observations are given in the form of comments at
the beginning of the source program, which is listed in Appendix A.

Appendix B contains an example of input data (Tape 10).

No-  more than seven comparisons should be processed at the same time.
This limit is imposed by the maximum number of characters that can be printed
per line.

The tables obtained from the processing can have two formats:

(a) Comparison of two files (the results for the three reactions will
be printed on one page for each material); and

(b) Comparison of three or more files (up to seven, the results being
printed on one page for each reaction).

Examples of the tables are provided in Appendix C.

3. INTERFACE MODULES:

The purpose of each of the modules is to format a multigroup library in
such a way as to make it readable by COMPAR. 1In the source programs of each
interface module the initial comments provide the instructions necessary for
their execution.



3.1. REDCOMY

: A module developed (Appendix D) for the multigroup library generated by
GROUPIE {3] from the system LINEAR/RECENT/SIGMA1/GROUPIE [9,10,11,3],

respectively.

3.2. FLACOMP

A module developed (Appendix E) for the thermal multigroup library
generated by FLANGE-1l1 [4] for the Hammer system [12].

3.3. ETOCOMP

A module developed (Appendix F) for the epithermal/fast multlgroup
library generated by ETOG-3 [5]) or the Hammer [12] system.

3.4. XLACOMP

A module developed (Appendix G) for the multigroup library obtained on
the basis of XLACS [6], the multigroup library generator for XSDRN [13].

In thié case, instead of starting from the binary library supplied to
XSDRN [13], it was decided to create, through XLACS, a more easily
interpretable BCD copy.

There were various reasons for adopting a different procedure for this
interface.

The version of XLACS [6] under consideration is not able to process at
zero degrees absolute (Kelvin), since it displays an error in the
PROF7 sub-routine which calculates transfer matrices in the thermal region.
Furthermore, we are currently not considering scattering matrices, either
thermal or fast, and the time required for these calculations is
considerable. 1t was consequently decided to disregard this part of the
program by means of an alternative routing which is ac¢tivated upon assigning
the value -3 to the variable 10PT(1l) of the 3% input data card [6]. The
reactions are processed and recorded in a specific file which also includes
information on the material under consideration, the total number of groups,
the number of thermal groups, the number of isotopes, the number of reactions
processed, the types of reaction and the printing options (Appendix H). From
the data contained in this file, XLACOMP is able to identify the reactions
that are of interest and to format them for COMPAR.

1t remains to be said that XLACS separates, for capture and fission,
the contribution of resonances into two portions, namely "Nordheim background”
and "Infinite dilution™ [6]: a certain region around each resonance is
regarded as infinite dilution, while the remaining tails are considered
Nordheim background. For materials which contain more than one isotope, the
contribution of infinite dilution is added internally to that of "Nordheim
background”, but is not subsequently set to zero [?]. When identifying the
reactions, the XLACOMP module also considers the number of isotopes to be
added or not to the two contributions.

In this way, it is possible to get around the difficulties and to
obtain the required multigroup cross-section values while minimizing the
computing time.



CONCLUSIONS

A system - COMPAR - which automates the calculation and formatting of

the results of comparisons needed for validating multigroup cross-section
libraries was developed and is now available to users.

(7]

(8]

(9]
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APPENDIX A

Listing of the COMPAR program

[Translation of COM O - COM 122:]

COMPAR program (Tapel0O, Tapell, Tapel2, Tape20)

The COMPAR program compares the results of up to 7 codes with respect to the
deviations of 3 cross-sections (elastic, fission and capture). The general
data are read from TapelO and the output is recorded on Tape20. The reference
cross-sections are read from Tapell, while the cross-sections of the other
codes to be compared are read from Tapes 12, 13, 14, 15, 16 and 17. Tapel8 is
used, when necessary, for drafting.

TapelO - general data read in free format.

First card - NMAT, NCOMPAR, NG, NGT

NMAT - Number of materials to be compared
NCOMPAR - Number of codes to be compared
NG - Total number of groups
NGT - Number of thermal groups contained in NG

Second card - MAT(1l), TMAT(1)

- NMAT cards will be read. Each containing the
number of the material to be compared and the name,
centralized within 6 positions, bounded by apostrophes.
"EX. 1057 1TAM- 24371,

Third card - COD(1)

- NCOMPAR cards will be read, each containing the
name of the code being compared. The sequence of names is
the same as in Tapes 11, 12, 13, 14, 15, 16 and 17. The
name of the code must be centralized within a total of
8 positions, bounded by apostrophes.
EX1. 1 XLACS 1
EX2. 1 ETOG 1

Tapes (11, 12, 13, 14, 15, 16 and 17)

In these files the cross-sections of each comparison will be read.
When several materials are to be compared, they should preferably be
taken in ascending order according to the number of the material (MAT).

First card - MAT, NG1l, NGT1 (Format 315)

MAT - Number of the material
NGl - Total number of groups
NGT1 -

Number of thermal groups contained in NG1.



APENDICE A

Listagem do programa COMPAR

PROGRAK COMPAR(TAPELO,TAPELL»TAPEL2,TAPE20)

SEEERE- TR0 BN BRTESICEREE R U IR IR REISRIPISREEEPRPRPERNNINIECEICEEITLIRNCSSITSS

D PROGRAMA CGMPAR COMPARA 0S RESULTADDS DE ATE 7 CODIGDS OUANTO
405 DESVIQOS DE 3 SECOES DE CHOQUE U(ELASTICAy FISSAD E CAPTURA),
DS DADOS GERAIS SAD LIDDS NO TAPELO E A SAIDA E IMPRESSA NO TaA-
PE20s NO TAPE1l SERAD LIDAS AS SECOES DE CHOQUE A SEREM USADAS
COMO KEFEREMCIA, SENDO LIDAS NOS TAPES 12, 13, 14, 15, 16 E 17
AS SECDES DE CHOQUE DOS OUTROS CODIGOS A SEREW COMPARADOS.

D TAPE1B E USADO, QUANDD NECESSARIO, PARA RASCUNHO,.

TAPE1D - DADOS GERAIS LIDCS EM FORMATO LIVRE

PRIMEIRD CARTAO = NMAT,NCOMPAR)NG)NGY
NMAT = NUMERD DE MATERIAS A SEREM COMPARADOS
NCOMPAR = NUMERD DE CDDIGOS A SEREM COMPARADQS
WG =~ NUMERO TOTAL DE GRUPOS
NGT = NUMERDO DE GRUPQOS TERMICOS CONTIDOS EM NG

SEGUNDO CARTAD = MAT(I)s TMATII)
~ SERAQ LIDDS NMAT CARTOES SENDO QUE EM CADA UM
DEVERA CONSTAR D NUMERO DO MATERIAL A SER COM~-
PARADD E O NOME, CENTRALIZADD EMTRE & PDSICODES
DELIMITADAS POR APOSTORFOS,
EXa 1057 tAM=243¢

TERCEIRO CARTAD = COD{(I)

~ SERAD LIDOS NCOMPAR CARTDES. EM CADA UM DEVE
CONSTAR O NDME DO CODIGD EM COMPARACAQe A SE-
QUENCIA DE NOMES E A MESMA DOS TAPES 11,12, 13
14, 15, 16 E 17, O NOME DO COD16D DEVERA ESTAR
CENTRALIZADO ENTRE UM TOTAL DE B8 POSICOES, OE~
LIMITADAS POR APOSTORFOS.
EX1s * XLACS ¢
EX2, * ETCG ¢

TAPES (11, 12 13y 14, 15, 16 E 1T

NESTES ARQUIVOS SERAQ LIDAS AS SECOES DE CHROQUE DE CADA
COMPARACAO, CUANDD FOREM COMPARADOS VARIOS MATERIAIS, DEVEM
DE PREFERENCIA, ESTAR ORDENADOS CRESCENTEMENTE PELD MNUNERD
DO MATERIAL (MAT).

PRIMEIRD CARTAD MAT, NG1, NGT1 (FORMATOD 313)

MAT « MNURMERD DD MATERTAL
NGl = NUMERD TOTAL DE GRUPDS
NGT1 = NUMERD DE GRUPOS TERMICOS CONTIDOS EM NG1

CARTOES SEGUINTES = NGl CARTOES (FORMATO LIVRE)

CADA CARTAD DEVERA CONTER AS SECOES DE CHOQUE DEt
ESPALHAMENTO ELASTICO, FISSAD E CAPTURA,

PARA CADA UM DOS NGl GRUPDS DE ENERGIA, ESTANDO O0S
GRUPOS ORDENADOS EM ENERGIAS CRESCENTES,

O ULTIMO CARTAQ DE CADA UM DOS TAPES (1) A 17) DEVERA TER
COMO A VARIAVEL MAT UM NUMERD INTEIRO, NEGATIVO OU ZERD.

ORSERVACDES?

1 - 0O PROGRAMA ESTA DIMENSIONADD PARAL
- 124 GRUPQOS DE ENERGJA
= 50 MATERIAIS A SEREM COMPARADOS
- 7 COMPARACOES

2 - ALTERACOES OQUE PODEM SER FACILMENTE REALIZADASt
= NUNERD DE GRUPDS (124}
MODIFICAR AS MATRIZESS
" X5U7,124,3) DD COMMON/F/ ¢
ER(65124,3) DD COMMON/G/
= NUMERO DE MATERIAIS & SEREWM COMPARADDS (30)

IR X R I IR IR I B B BB IR AR B0 B I BRI NE BE SN-IY WY NY NN R SRR A N RN RN IR AR IR IR IR IR N N WY RN A R AR AR B BE NE R B R K IR IR K AR 2R 2R N J
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con
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CONM
con
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con
(o]}
con
con
com
con
(e
con
CON
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con
CON
con
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CONM
COn
con
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COoM
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Following cards - NGl cards (free format)
Each card must contain the cross-sections for:
elastic scattering, fission and capture,

for each of the NGl energy groups, the groups being ordered
-according to increasing energies.

The final card of each of the Tapes (11-17) must have as its variable
MAT an integer, a negative number or zero.

Observations:
1 - The program is dimensioned for:

~ 124 energy groups
- 50 materials to be compared
- 7 comparisons

2 - Alterations which can easily be made:

- Number of groups (124).
Modifying the matrices:
XS(7,124,3) of COMMON/F/ and
ER(6,124,3) of COMMON/G/

- Number of materials to be compared (50)
Modifying the vectors:
TMAT(50) of CHARACTER * 6 and
MAT(50) of COMMON/B/

3 - Number of comparisons (7)

The number was fixed at 7 so that one page would be sufficient
(sub-routine SAIDA). For comparisons in excess of two, one page
is used for each reaction. If the comparison should be of

2 codes, the 3 reactions will be on one single page (sub-routine
SAIDA2) and the fission will appear unchanged as zero.

4 - The deviation, defined as:

(compared value - reference value)/reference value

will be indicated, should the reference value be zero, as a
field break (*x¥*%x%%x) The same occurs with RMS and RMSP
(RMSP=RMS weighed by the cross-section of the group).

5 - Precautions that must be taken with regard to the number of groups
in the libraries to be compared:

NGl cannot be greater than NG from TapelO.

NGT1 cannot be greater than NGT from TapelO.

It is not possible to compare, in a single exercise, a
complete structure (fast and thermal) with a purely fast
and a purely thermal structure.

O w >
t
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(s XeNal

‘DL 40

MODIFICAR OS VETORES:!

‘TMAT(50) DD CHARACTER * 6 E

MAT(50)
'3 = NUMERQO DE COMPARACOES (7)

00 COMMON/B/

0 NUMERTJ FQI FIXADD EM 7 PARA PODER ENTRAR EM UHA PAQGI-

NA (SUBRDUTINA SA1DA),
UTILIZA=SE
CAD SEJA DE 2 CODIGOS,
PAGINA
SENDO NULA.

4 ~- D DESVIO, DEFINIDO COMO#

PARA COMPARACDES ACImA DE
URA PAGINA PARA CADA BEACAQ.
AS 3 REACOES ESTARAQ NUMA
(SUBROUTINA SAIDA2) E A FISSAD

OUAS
CASQ A COMPARA-
UNICA

APARECERA MESHMQ

{VALOR COMPARADD=VALOR REFERENCIA)/VALOR REFERENCIA

SERA INDICADD,
RO DE CANP(Q (vesvcee),

CASO O VALOR REF,

SEJA NULO,
O MESMO ACONTECE CCM RMS E

COMQ ESTOU=-
RMSP

(RMS PESADQO PELA SECAO DE CHDOUE 0O GRUPD).

5 - CUIDADCS QUE DEVEM SER TONADOS

QUANTD

AQ HWUMERD DE

6RUPDS DAS BIBLIOTECAS A SEREM COMPARADAS,
A = NGl NAD PODE SER SUPERIOR A NG DD TAPELOQ
B ~ NGT1 NAD PODE SER SUPERIOR A NGT DO TAPELO

C - NAO SE PODE COMPARAR,

COMPLETA (RAPIDA E TERMICA)

EXECUCAD VIA TERMINAL

* PROGRAMA FONTE
GET,COMPAR
¢ DBTER OBJETO

FTINS, 1o 0KPAR,L=0

* DADOS DE ENTRADA
GET,TAPELO®DADDS

* BIBLIOYECAS A SEREM COMPARADAS
GETsTAPELYs TAPEI2,TAPEY3 «0s ETC
* EYECUCAD
Leo

¢ IMPRESSAQ 0OS RESULTADOS
KOUTES»TAPE2CH»DCuLP,]D201

PROGRAMA DESENVCLVIDO POR JAIME ANAF E EeSe
PARTE DO PROJETO DE VALIDACAD DE COOIGOS QUE CALCULANM

COES DE CHOOUE MULTIGRUPC,

VERSAD CUT/1987

CHARACTER o4 TMAT(50)

CHARACTER #8 CODI(T)

COMKON/A/ NCCMPAR

COMMON/BY/ NGsHATISO)»IMATHNGT

COMMON/C/ NMAT

COMMON/D/ CODs THAT

COMKON/EZ IFIM, N

COGMMON/F/ XS(T012453)

COMMON/G/ ER(6-12493)y» RMS(6,3)), RMSP(H,3)
COMMON/H/ TIT(3)sSUBTIT(2)

COMMONZY/ NGIs NGS» IFISs ITAPEI, ITAPES
DATA TIT/BHELASTICA,BH FISSAD »8H CAPTURA/
DATA SUBTIT/7H VALQOR ,THIDESVIO/

LEITURA DOS DADOS DE ENTRADA (TAPELO)

CALL ENTRADA

IMAT = 1, NMAT

DO 310 Ns1,NCOMPAP

LEITURA DAS BIBLIOTECAS A SEREM COMPARADAS

CALL TaPE

[ ]
[ ]
*
[ ]
[ ]
[ ]
*
[ ]
*
[ ]
*
[ ]
*
[ ]
*
*
[ ]
]
*
[ ]
[ ]
*
[ ]
DE UmMA SD VEZ, .
CoM UMa .
RAPIDA E UMA ESTRUTURA SO TERMICA, .
*
[ ]
*
[ ]
]
[ ]
[ ]
[ ]
*
*
[ ]
[ ]
*
]
]
[ ]
[ ]
[ ]
*
]
]
L ]
L ]
[ ]

UMA ESTRUTURA
ESTRUTURA SO

CHALHOUBS COMO

SE~

CTA/IEAV/ENU

SEIPIIDISESRINITISEICIIRIINSPNINIDIIRNIIRNOIICIERNNINNIEIIEERNNNERIRIEIODTY

TESTE DE SE O MATERIAL PROCURADD FDI ENCONTRADD

IF(IFIMLNE,O)
CONTINUE

60 TO 40

TESTE DA ODASERVACOA = CUIDADOS

(C) RELAYADA ACINA

com
con
CCH
cou
COM

COn

com
COomM
CoM
o] ]
com
com
con
(el ]
con
COoM
con
com
cam
con
com
com
conm
cox
com
COM
COM
COM
COM
COM
Con
con
COM
com
CON
(os]]
con
cCh
cCOom
cOn
COM
con
com
CON
coM
com
com
con
[
can
C0OK
CON
comM
con
com
com
com
con
con
can
con
con
cOon
con
con
con
con
com
cou
CON
con
con
con
oM
com
coN
con
com
COM
con

com

i1
112
113
114
113
116
117
118
119
120
121
122
123
124
123
126
127
128
129
130
131
132
133
134
133
136
137
138

139
140
141

142

1423

144

143

146
147
148

149
1%0
151

152
133

154



EXECUT1ON V1A TERMINAL

* Source program
GET,COMPAR

* Attain goal
FTN5,1=COMPAR,L=0

* Input data
GET,TAPE10=DATA

* Libraries to be compared
GET,TAPEl11l,TAPEL12,TAPEL3 ... etc.
* Execution

LGO

* Printout of results
ROUTE,TAPE20,DC=LP,1D=01

Program developed by Jaime Anaf and E.S. Chalhoub as part of a project to
validate codes for calculating multigroup cross-sections.

Version of 0Oct/1987

CTA/TAEV/ENY COM 122

[Note: Rest of program listing has been left untranslated).

14



~NOOO

(9]

[aNa]

[z Xa NalF N"Nale Na)
[e N o]

30

60

70

80
90

(2]

10

20

[aXals)

IFINGINE«1oANDJNGSoNELNG) THEN )
VRITE(20,T0IMAT{IMAT), ITAPEI,NGI2ITAPES,)NGS
sTOP

ELSE

GO 10 20

ENDIF

CALCULO DOS DESVIOS

CALL ERRD
IFINCOMPAR,GT,2) GO TO 30

SAIDA COMPACTA PARA DUAS COMPARACOES

CalL SAIDA2
60 TO 40

SAIDA COMPLETA PARA MAIS DE DUAS COMPARCOES

CALL SAIDA
CONTINUE

IMPRESSAC DE AVISO SE ALGUM MATERIAL NAOD FOI ENCONTRADD

WRITE(20,80)

REWIND 18

READ(18s%,ENDRGOYIY, 12

WRITE(20,90)1I1, 12

6D T0 %0

STOP _

FORMAT(1Xyp®PARA O MATERIAL *514,/,

11X,*DEVIOD AD TAPE®) I3,® NGI E JGUAL AT, I3s* E*/y
21X, *DEVIDO AD TAPE®,I3,* NGS E IGUAL At»13,/,
31X, tCOMPARACAD INTERROMPIDA,*»/»1Xy® VER CUIDADODS (C) NAS v,
A*t0DBSERVACOES NO INICIO DO PROGRAMA FONTET®)

FORMAT(1IH]) :

FORMAT{1CX,*0 TAPE®,13,% NAD TEM O MATERIAL OF WURERD ¢,I4)
END

SUBROUTINE ENTRADA
SUBROTINA QUE LE DOS DADOS NO TAPELD

CHARACTER 58 TMAT(50)
CHARACTER 8 COD(T)

COMMON/A/ NCOMPAR

COMMON/RZ NGoyMAT(S0)»IMAT,NGT
CONMOK/C? N®AT

COMMON/D/ CDD) TMAT

COMMON/TI/ NRI, NGS» IFIS» ITAPEI, ITAPES
READ(LO» O INMAT ,NCOMPAR, NG, NGT
NGI = ]

NGS = NG

DO 10 ITwl,NMAT

FEAD(1Os®) MAT(I)y TRATI(I)

DO 20 I=1,NCOMPAR
READ(10,%)COD(])

RFTURN

END

SUBROQUTINE TAPE
SUBRRDTINA OUE LE AS BIBLIOTECAS A SEREH COMPARADAS

COMKON/BYZ NGH)MATISD), IMATHNGT

COMMON/C/ NMAY

COMMON/E/ 1FIM, N

COMMON/F/ XS(T7,12453)

COMMON/I/ NGI, NGSy» IFIS, ITAPELl, ITAPES
IFIn = ’

ITAPE = 10 ¢ N

NG]1 =}

NGS1 = NG

READ(ITAPE,L100) JMAT,NGLINGTL

PROCURA DD MATERIAL

com
con
con
com
conM
con
con
con
com
COM
con
con
con
con
con
com
coM
com
con
con
con
con
can
con
con
con
con
con
con
con
con
can
con
con
con
con
com
con
con

ENT
ENT
ENT
ENT
ENT
ENT
EMT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT
ENT

TAP
TAP
Tap
TAP
TAP
TAP
TAP
TAP
Tap
TAP
TaP
Ta®
TAP
TAP
TAP
TAP

155
156
157
198
159
180
161
162
163
164
165
1¢e8
167
168
169
170
171
172
173
174
17%
176
177
172
179
180
181
182
183
184
185
186
187
188
189
180
191
192
193

-
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[aXaNaNg]

110
120

130

om0

IF(JMAT,EQ.® AT (INAT)) GD TO 30

SE D MATERIAL N2&D ESTA EM DRDEM DO MAT A PROCURA E RECOMECADA
D0 INICIO DO TAPE

REWIND ITAPE
READ(ITAPES100) JMAT,NGL»NGT]

TESTE DE FIm DE TAPE

IFIJMAT.LE.O) GO TO 60
IF{JRAT EQ.MAT (IMAT)) GO TO 30

MATERIAL NAD E O PROCURADOs PULE PARA O PROX]IND

DD 20 T=1,NG1
READ(ITAPE,*)} K
60 10 10

MATERIAL E D PROCURADD = TESTE DE NG COM NGl E NGT COM NGT1

IFING1.EQ.NG) GO TO 40
IFING1.GTuN6) €0 TO 70
IFINGT1.6T4N6T) 60 TO 00
IF(NGTL1.EQ.NGT)} THEN

DEFINACDA DOS GRUPOS QUE SERAC COMPARADDS EM FUNCAD DAS
BIBLIOTECAS LIDAS

NGS = NG

NGS1 « NGS

ITAPES = ITAPE

GO TO &0

ELSE

NGI = NG = NG1 ¢ 1
NGI1 = NGI

ITAPE] = ITAPE
ENDIF

D0 50 I = KG6I1,NES1
READ(ITAPE,*) Kp[(XS({Ns1:rdlsdel,)d)
GO TO0 <0

MATERIAL NAD FOI ENCONTRADD

IFIn » 1}

VRITE(18,110) ITAPE,MAT(INAT)
REWIND ITAPE

60 TD 90

INRCONSISTERCIAS CONFORME OBSERVACOES = CUIDADOS (A B B8) NO
INICIO DO PROGRAMA FONTE

PRINT 120,ITAPE,JMAT,NG1,NG

STOP

PRINT 130,ITAPE»JMATHNGTLIHNGT

STQP

RETURN

FORMAT(31%)

FORMAT(215)

FORMAT(® NO TAPE *,13,¢ PARA 0O MATERIAL NUMERD ®,14,/,
1¢ O VALOR DE NGl (®,I4,¢) E KRAIOR DO QUE O VALOR DE NG (*)
2135%)%,/5¢ LIDO NO TAPE1Qes*»/»t PROGRAMA INTERROMPIDOD,.*)
FORMAT(® NO TAPE *,13»* PARA D MATERIAL NUMERD *,14,/,

1¢+ 0O VALOR DE NGT1 (t)I4,*) E RAJOR DO QUE O VALOR DE NGET (9%,
213,%)%,/+* LIDO NO TAPE1O.®s/»t PROGRAMA INTERROMPIOQW*)
END

SUBROUTINE ERROD
SUBROTINA DE CALCULOS DOS DESVIOS

COMMON/A/ NCOMPAR

COMMON/B/ NGoMAT(S50) ) IHAT,NGT

COMMON/F/ XS(T7,124,3)

COMMON/G/ ER{6512423))» RKS(6,3), RNSP(6,s3)
COMMON/IZ NGls» NGBSy, IFISs ITAPEI, ITAPES
DIMENSION X(3)

IFIS = 0

TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TaAP
Tap
TAP
TAP
TaAP
TAP
TAP
TAP
TAP
TAP
TaP
TAP
TaP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
Tap
TP
TAP
TAP
TAP
TAP
Tep
TAP
TAP
TaAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP
TAP

-TAP

Tap
TAP
TAP
TAP
TAP
TAP
TAP
TaP
TAP
TAP
TAP
TAP

ERR
ERR
ERR
ERR
ERR
gRR
ERR
ERR
ERR
ERR
ERR
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INICIALIZACAD

00 10 XK = 1,3

X{X) = 0,0

00 10 T = 1oNCOMPAR=-]
RHS(I»XK) = 0,0
RMSP(I,X) = Qo0

00 40 IaNGI,NGS

SOMA DOS ABSOLUTOS DOS VALORES DE REFERENCIA PARA
DETERMINACAD DO RMSP

Y(1) = Xx({1) ¢ ABS(XS(1sI»11})
X(2) = Y(2) + ABS(XxSt1sls2))
X(3) =« x(3) ¢ ABS(XS(1ls1,3))
00 40 Jel,NCOMPAR=]
ER(JrIrl) = O

ER(Jr1Is2) = O

ER(Js193) & L0

TESTE DE REFEREHCIA NULA PARA ESPALHAMENTD

IF{XS{157s1)eE040,0) THEN
IF(XS(J+1s1,1).E0,0.,0) 60 TO 20

ER(J,151) » 1.£10

RMS(Jr1) = 1,E20

RMSPIJsl) = 1,E20

€0 TO 20

ELSE

ER(JsIol) & (XS(JelsIs1)=XS(1,151))/XS(1a1s1) ¢ 100,
RRS{Jp1) = RMSIJs1) + ER(Js152)002,

RMSP(Ja1) o RMSP(Js1) ¢ ER(JH1211002,8aB5(XSt1s1r1))
ENDIF

- TESTE DE REFERENCIA NULA PARA CAPTURA

IFIXS{1ls123)eEQ0,040) THEN

IFIXS{J+1,15,3)4E0.0.0) GO TO 30

ER(J5I»3) = 1,E10 ’

RMS(Js3) = 1,E20

RMSP(JI93) m 1,E20

GO TO 30

ELSE :
ER(JsIp3) = (XS(J+1sT53)=xS5(1s1,3))/XS5(1,1,3) ® 100,
AMS(Je3) = RMS(Js3) + ER(JIsIn3)es2,

RMSP(Jr3) = RMSP(Js3) + ER(JsI»3)9e2,6A88(XS(151,3))
ENDIF

TESTE DE REFERENCIA NULAM PARA FISSAD

IF(XS(1,102)0EQa040) THEN

IF(XS(J4Y5152)eEQe0.0) 60 TO 40

ER{JrIn2) = 1,E}O

RMS{Jr2) = 1.E20

RMSP(JIs2) = 1.E20

60 TO 40

ELSE

ER(JsI02) = (XS(Je1s152)=XS(1s122)37X5(1s1»2) * 100,
QMS(J,2) » RMS(J,2) & ER(J,1,2)0e2,

RMSP{Js2) = RMSPIJ,2) & ER(JrT,2)002,%485(XS5(15Is2))
ENDIF

CONTINUE

TESTE PARA VER SE EXISTE FISSAD NA ESTRUTURA CONSIDERADA

UTILIZADO NA SUBROTINA SAIDA
IF(X(2)sNE«OLO)IFIS @ ]
CALCULD FINAL DE RMS E RMSP

DO 50 I = 1,NCOMPAR-]

DO 50 J = 1,3

TF(X(J)«EQe0.0) GO TO 50

RHS(IsJ) a SCRT(ENS(I»J)Z(NGS=NGIel))
IF(X(I)oNELDLO) RNSP(I,J) = SORTI(RMSP({I,J4)/X1J))
CONTINUE

RETURN

END

ERR
ERR
ERR
EPR
ERR
ERR
ERR
ERR
ERR
gEar
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
gRa
ERR
gan
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
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SUBROUTINE SAIDA
SURROTINA PARA INPRESSAQ PARA MAIS DE ODUAS COMPARACOES

CHARACTER %6 TMAT(50)

CHARACTER ®8 COD(T)

COMMON/A/ NCOMPAR

COMMON/B/ NG)MAT(50),IMATHNGT

COMMON/C/ NMAT

COMMON/D/ COD» TRAT

COMMON/F/ XS(T7,124,3)

COMMOR/G/ ER(6512453) RMS(6s3), RMSP(6,3)

COMNOR/H/Z TIT13),SUBTIT(2)

COMMON/I/ HNGI, NGS, IF1S» ITAPEI, ITAPES

DO 20 Is=],3

IFIIaEQa2AND,IFIS,EQ.D) 60 TO 20

WRITE(20,50) TIT(I)y TMAT(IMAT), MAT(INAT)
WRITE(20,60)(CO00(J)aJo)sNCOMPAR)
WRITE(20,T0)((SUBTITIK)sNa1yp2)pJe)lsNCOUPAR=]]

DD 10 Ja=NGIsNGS

L = NG = J +1

MRITE(20580) JoloXS(LlsdrsINp{XStKadsIVSER(X=1pJr1DdoKu2,NCONPAR)
WRITE(20,30)(RMS{Js1)oJmlsNCOMPAR=])

WRITE(20,40) (RMUSP(JsT)pJ=1sNCONPAR=])

CONTINUE

FORMAT(2X,*IRMST, 15X,6(22XsFT42))
FORMAT(2X,*IRMSPt,14X,6(12X2FT.21))

FORMAT(1H1o*SECAD OF CHOQUE1 *5A8,10X,A0,TX,*NAT o ¢,14)
FORMAT(1X,*CODIGCO=>%)2X,A8,8X,AB8,11X,4(AB,11X)pA0)
FORMAT(IXpPGRUPDT ) 2XH»PREFERENCIAT) 1IN O(2NIATHIXLAT))
FORMAT(2I452PEL12.4»06(1PEL12,4,0PFT7411))

RETURN :

END

SUBROUTINE SAIDA2
SUBROTINA PARA IMPRESSAD PARA DUAS COMPARACQES

CHARACTER #6 THAT(50)

CHARACTER #8 CQO(T)Y

COMMON/A/ NCOHPAe®

COMMDN/B/ NGoMAT(50)»IMAT,NGT

COMMON/C/ RMAT

COMMOKR/D/ CODy, THAT

COMHON/F YL XS(T79124,3)

COMMCON/G/ ER(&6,5,12403)) RMS{6,3)s RMSP(6,))

COMMON/H/ TIT(3),5UBTIT(2)

COMMON/T/ NGI, NGS, IFIS, ITAPEI, ITAPES
WRITE(20,40) THAT(IMAT), WSAT(IMAT}

WRITE(20,50) (TIT(I)»sImled)
WRITE(20,80)01(COD(J)sJels NCOMPAR])pKm]),3])
WRITE(20sT0)((SUBTIT(K)»Ke1l)y2)sdnelyp3)

DO 10 JaNGI,NGS

J2 = N6 = J ¢+ 1
WRITE(20,803d502s(XSU15J0 1) XS(2aJ01)sER(L0JaTI)sTelrd)pdsi2
WRITE{20520)(RAS(1s1)s101,13)
WRITE(20230)V(RASP(L1sI)nInlrd)
FORMAT(2X,*TRMS®,3X,3(24X)FT7,2,5X))}
FORMAT(2X,TIRNSP*; 2X,3 (24X, FT42),5X))
FORMAT(1MHY,*MATERTIALS 10X A0510K,tHAT & *,14)
FORMAT(1X,*SECAD DE CHOOQUETt *,3X,AB8,2(28X,48))
FORMAT(1X,*CODIGO->*,2X,3(AB,BX,A8,12X))
FORMAT{3X,tGRUPDT,2X,2(*REFERENCIA®»IX)ATSIX)ATH»HX))
1tREFERENCIATIX»AT»3X»AT»2X, ¢GRUPDT)
FORMAT(2T4,2(1P2E)2e4sO0PFT41s5X)»)LP2EY2.4,0PFTalrlXs214)
RETURN

END

SAI
SAl
Sal
SAl
SAl
SAX
SAl
SAlY
Sal
SAl
SAl
SAl
SAX
SAl
SAl
SAl
SAI
Sl
SAl
SAI
SAl
SAl
SAl
SAl
SAlL
SAl
SAl
SAl
Skl
SAT
SAl
SAI
SAl

SAD
SAD
SAD
SAD
SAD
SaD
SAD
SAD
SAD
SAD
SAD
SAD
SAD
SAD
SAD
SAD
Sa0
SAD
SAD
SAD
SAD
SAD
SAD
SAD
Sab
S&D
SAD
SAD
SAD
SAD
SAD
SAD
SAD
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APPENDIX B

Example of input data for the COMPAR program.

3 7 83 30

440 tHF=176¢
1262 * U=238¢
1264 tPU=239¢
1CODIG0=1"
+COD160=2¢
1C0DIGO=3
tC0DIGO=4¢
+CODIGO=3¢
+CODIG0=b"
4CODIGO~T*



SECAQ DE CHOOUE!®

Co0ICO->
6RUPD
30 54
31 %)
32 32
33 91
34 S50
3% A9
16 A8
37 A7
318 A
39 A5
40 44
41 43
a2 a2
43 )
AN AD
43 39
A6 28
47 37
48 16
A9 a5
50 34
51 33
32 32
53 131
54 30
53 292
5¢ 286
57 27
58 26
59 29
60 24
61 23
82 22
63 21
64 20
65 19
66 18
67 17
68 16
69 19
T0 14
71 13
12 12
73 11
74 10
15 9
76 ;]
17 7
78 .}
79 3
80 4
81 3
82 2
83 1
AN

TRNSP

Types of tables that can be obtained as output from the COMPAR program.

F15san =239 MAT = 1251
€ooiGn-1 cnoIGn=2 cNo!6o=-%
REFERENCTA vaLD® TDESVIO vaLDe ITNDESVID
6.0078E+01 6.0078E+01 e0 6,0078E*01 «0
7.033%€401 3.215%€401 ~23.8 5.213b6E401 -23.A
4.1040E401 B.4T798E+01 10he6 BLARD0E+Q] 10646
144964F40)1 142722E401 =15.0 1,2724E+01 =-15%.0
104AAT7E40)1 1.3716E401 =31 1.3717E+01 =3.1
1+4144E40)1 1.1202F401 =20.8 1.1203£401 ~20.0
3.2077E+401 3.5969E+01 121 3.5970£401 12.1
5+4003E400 3.0042E400 =43.3 3,0030E400 -A45,.3
3.1006E401 3.3332€+401 Te5 343333E+01 7.3
143462E401 T7.5725E400 =43,7 7.5731E400 -43.7
1.0199E402 1.1004E402 Te9 1.1004E¢02 7.9
A.94B0E+01 A,T7267E¢01 ~4,3 4,726BE+01 -4,3
3.2952E+401 1.,8138E401 15«7 3.8138E4¢01 15.7
64T722BE401 b6.8734F401 243 648755E401 243
4,5025E401 4. 7365E401 3¢2 4,7366E401 5.2
5.8640E401 5.7069E401 =2e7 5.7070E+01 =-2.7
3.4635E8401 3.4526E4+01 ~e3 3,43527E401 ~e3
5.648RE¢01 5.7237E+01 led 5,7237C401 1.3
2.A044E40]1 2.4417E+01 0 2.4437E+01 .0
2.3291E+401 2.4042E+01 Jo2 2.35350E+01 1.1
242B864E401 2.3345E401 2al 2.2864E401 .0
2.12B0E401 2.1418E401 «8 2.1280E¢01 «0
2.0842E401 2.1379E+01 2eb 2.08426401 0
1.36921E+401 1.3998E401 2¢2 143691E+01 «0
143209€401 1.3565E+401 2¢7 1.3209E401 .0
B8.95200E400 8.7436E400 2¢6 B.5C00E+00 .0
6+8845F400 7T.0616F400 2.6 6.8BB453E+00 o0
5.2048E400 5,3266E+00 2¢3 5.2048E+00 .0
4.2387E400 A,3834E400 2.3 4,23A87€400 .0
3.2713E400 3,3587E+00 2«7 3,2713E400 «0
2.T136E400 2.77R3E+00 2e4 2,7136E400 0
2+2506€E400 2.3070E+00 2.5 242506€400 .0
2.0273E+00 2.02R0E+00 «0 2.0273E+00 0
1eBA06E400 1.P406E+00 «0 1.B406E+00 0
1.7148E400 1.714BE400 «0 1.,7148E+00 «0
1.5B30E¢00 1.35A830E+00 «0 1.5830E+00 0
15148E+400 1.35148E+00 «0 1.5148E400 «0
1.4210E400 1,4310E+00 «0 1,4310E400 0
13398€E+400 1.3398€+00 «0 1,3398€£+00 .0
1.2985€E400 1.2985E+00 «0 1.2985E+00 .0
142330F£400 1.2339E+00 «0 1.2339E+00 .0
1.1980E+00 1.1980E+00 «0 1.,1980€£+00 0
1.1563€400 1.1563E+00 «0 1,1563E+00 0
1.1343E400 1.1343F400 «0 1,1343E+00 0
14192A8€400 1.192RF400 «0 1.192BE+00 -0
1.2536E400 1.25368400 «0 1.2%36f+00 0
1.25%0E400 1.2550E400 «0 1.2550E+00 0
1.2731E400 1.2731E4+00 «0 1.2731F¢00 .0
1.26B4E400 1.2680F40D »0 1426B4C400 0
1.2056F¢00 1.2056F4+00 «0 1.,2036F400 .0
1.137R€400 1.137BEeC: «0 141378E400 -0
1.070Q9E+00 1.0%0QE+00 .0 1.0909FK+00 .0
1.40RRE$00 1.498AF+00 «0 1.,408RE+00 .0
1.7R533F 0D 1.7R33Fs00 «0 1.78531400 o0
17.92 17.88
24.87 24,85

APPENDIX C

€C00160=~-4
vALDR LOESVIQ
6.0078£401 «0
7.0220E+01 -2
4,1%41€401 7
1.36089¢E+01 (3.}
1.3562€+01 Te7
1.3761€4¢01 11,4
2.1318FE401 ~33,5
6.7299E+00 22406
1.7037E+01 =43,0
9,5451E400 =29.1
1.7202E+401 =83,1
8.8268E400 =~B82,2
2.88Q7E400 =91,2
A,A348E400 <-93.3
2.1106E400 =95,3
2+33909FE400 =93,7
144977€400 =93,7
1.7595E400 =96.9
1.0078£4+400 =93,9
6.,9023€600 ~70.4
B+.0378E+00 -b4.8
8.3020E+400 =Bl.0
Q.0864E+00 ~36,.4
To4554E400 =43,9
7.8201€+00 ~40.8
5.1882E400 =39,]
A,BB37€+400 ~29.1
3.9918E4+00 =23.3
3.4A23€400 -~18.8
2.6322E+00 =19,5
2.2089E400 -135.7
149940E400 ~11.4
2,0272€+00 o0
1.8006E400 .0
1.7148E+00 o0
1.5830E+400 «0
1.5148E400 .0
1443106400 0
1.3398E400 .0
1.2983E400 0
142339E+00 0
1.1980£400 «0
1.1563E+00 «0
1.1343C400 «0
14192RE+00 .0
1.2316£400 -0
1.25350E+00 .0
1.2731€400 .0
12H84E400 .0
1.2056E£+00 «0
1.1373E400 .0
1.0909F+00 0
1.4989E+00 .0
1.7R%3F400 «0
&4 14
58,68

CONIGOD-S

vVALOR tDESVID
6.0078E+01 o0
7.0335€+01 s 0
4,1038E+01 o0
1.4965E+01 «0
1.4445E€401 s 0
1.4144E001 .0
3,20%0€401 -1
3.4807E400 s 0
3.0986€+01 =l
1,34534E401 0
1.0192€E+02 ~el
4,9440E+01 =al
342925%E4+01 =.l
6.7175E+01 -l
4,4089E+01 -el
5.8594€401 -1
3,4608E401 ~al
S3.64448E¢01 -l
2.4426E401 =,
2+3289€+01 .0
242864E401 +0
241280E+01 «0
2.0842£401 0
1.3691E+01 «0
1.3210E+01 «0
8,35206E+00 «0
6.88A1E+00 0
35,2049E+00 .0
4,2383E400 o0
3,2717€+00 0
2.7130E4+00 .0
2,23506E¢00 0
2.0273E+00 0
1.8406€E+00 0
1.7148E400 0
1.5830E+00 20
1.5148E+00 0
1.4310E+00 0
1.3398E+00 «0
1,2985E+00 0
1.2339€+00 «0
1.1900E+00 20
1.1563E+00 «0
1,1343E+00 «0
1,1928E+00 .0
1.25318E4+00 0
1.,2550€400 0
1.2731E+00 .0
1.2604E+00 0
1.2056E+00 «0
1.1378E+00 «0
1.0909E+00 0
1.49n8E+00 0
1.7A536400 «0
«03

.06

CaDIGOD=d
VALOR T0€sSVIO
6.0097E401 «0
7.0332E401 .0
4.1081€+01 s 0
1.4979¢€+01 ol
1.4432E+01 o0
l.4142€+01 «0
3.2090€+01 »0
3.49308+00 s 0
1.10108+01 «0
1.3478E+01 o1
1.0201E4+02 «0
4.9511E+01 .0
3.2950E401 .0
6.7233€+01 .0
4.3030€£401 «0
5.8671€+01 ol
3. A4637E+01 20
5.6509E4+01 «0
244431E401 o0
243292E401 v 0
2.2865E401 .0
2.1280E+01 o0
2.0842E4+01 .0
1.3692E+01 .0
1.3211E401 s0
B.5209E+00 0
6.8891€400 o1
5.2062€400 0
4.2400E400 -0
3.2741E400 o1
2.7174E400 ol
2.2340E4+00 o2
2.0273E+00 0
1.8A06E+00 .0
1+47148E400 «0
158328400 0
1.5151€+00 0
1.4311€400 .0
1. 3400E+00 «0
1.2985€E400 .0
1.2339E+400 .0
1.1980€+00 -0
1.1363E+00 .0
1.1343E+00 o0
1.1928E400 0
1.2336€E400 .0
1.255%50E+00 0
1.2731€+00 .0
1.2683E¢00 .0
1.20936E400 .0
1.1378E+00 .0
1.0908E400 «0
1.4988E400 «0
1.7833E+00 0
«04
w06

Co0160=7

VALOR t0ESVIQ
6:0239£401 3
7.0)606E401 «0
4.1035E401 «0
1.4983€+01 o1
144649E001 .0
L.41330¢01 o}
3,2007E+01 0
5.4931€+00 o1
3:,1011€+01 0
1e3472E401 %Y
1.0203E+02 0
A.93080401 .0
3,2956€401 0
647238E+01 «0
4.5036E+01 0
3.8666E401 0
34464002401 0
5.6303€401 0
2.4432E401 0
243338E+01 3
2.2926€401 .3
2.1077E+01 =1.0
2.0930€E+01 ot
1.3721E+01 o2
143279E+01 3
8,3370E400 4
6.9161€400 3
5,2102€400 o1
As2480E+400 o2
3.2029E€400 o b
2.7197€400 «2
2+25693E+00 3
2.0283€400 «0
148400E400 0
1.7146£400 )
1.35835%E+00 o2
1.5202E+00 b
144333E400 o2
1e3429F4¢00 22
1.2971E+00 -.l
1,2349¢€400 o1
1.1962E400 -2
141375E400 %3
1.13356E400 [}
1.1915€4+00 =-al
1.2319E+00 =.l
1.25333€400 =1
1.2691€+00 -
142662E400 -2
1.2091E+00 o3
1.1386E400 ol
1.0906E+00 0
1.4959E+00 -.2
1.7008E400 -

24
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RATERIAL: U-235% NAT = 1261

SECAD DE CHOOUE: ELASTICA FI55A0 - CAPTURA

coD160-> CODIGO-1 COnIGD-2 cnoIGn-1 CODIGO~2 C00160-1 CODI60=2
GRUPO REFEGENCIA VALOR TDESVIN REFERENCIA vaLor LDESVIN REFERENCTA VALOR TDESVIN GRUPO
30 54 1.3376€401 1.3376E4+01 .0 6.0078E401 6,0078€E401 «0 5.82)2E400 5.8202E400 .0 30 54
31 53 142R95E401 1.2874E+01 -.2 7.0335E401 5.2155E401 =25.8 1.0774E401L S5.3611€400 =50.2 31 83
32 52 1.2907€401 1,2900£+401 -.1 4.1040E+01 B.4798E+01 10646 1.3642E401 2,6371E401 9642 32 52
33 51 1.2325€401 1.2310E+01 -1 1.49640E401 1.2722E401 «15%.0 3.6350E400 2.5516E400 =29,8 313 51
34 SO 1.1991F401 1.1984E+01 -.1 1.4447E401 1.3716E401 =51 1.2911E+401 1.3690E+01 6.0 34 S50
315 49 1.1566E401 1.,1559E4+01 . -1 1.4144E401 1,1202E401 =20.8 3.4394E400 2.0820E400 ~=39.9% 315 49
36 4B 1.1360E+401 1.1353E401 ~a1 3,2077TE401  3.50969E401 12.1 1.5556E401 1.6990E401 9.2 36 48
37 47 1.0926E+01 1.,0919E+01 ~al 5.4903E400 3,0042E400 =43%,3 2.1430E401 1.9896E401 =744 37 &7
38 46 1.0665E401 1.0657£+401 -1 3,1006E401 3.3332E4+01 7.9 4.81%33E401 4,6529£401 -3.4 18 A6
39 45 1.0462F+01 1,045%E+01 -1 1.3462€6401 7.5725€400 =43,7 1.6176E401 1.2617€401 =22.0 39 &3
40 44 1,1905%E401 1.18Q9A8FE+01 -al 1.0199E402 1.1004E+02 7.9 3.9254E401 3.8399E401 8.9 40 &%
41 43 1.,2477E401 1.2142£401 -2.7 4.94NBE40]1 4,7267E401 -4.5 T412350E401 7.,2333£401 1.5 a1 M)
42 42 1,0893E+01 1.08R%F+01 -l 3.2952E401 3.813RE¢01 1%.7 1.7962€401 1,7620£401 =149 A 42
43 A1 1.3725E401 1,371AFE+01 -l 6,7228E401 6.8734E¢01 24 4.3328E40)1 6,5909E+01 1.3 [ IS
44 40 1.16BT7E401 1.2173F4+01 42 4.5025E401 A,7365€401 542 200210E401 2,1544£401 646 LY I Y]
45 390 1.3394E401 1.3306E401 ~el 5.8640E401 5,7069E401 -2.7 3,6394E¢01 3.3971C4+01 -1.2 43 19
46 38 1.1983F401 1.9937F4+01 66,4 3¢4635E401  3.4526E401 -3 1.7880E¢01 1.77%5%€4+01 -7 LY 1]
A7 37 1.3189E401 1.3581E+01 3.0 S«b64RAE401 5,7237£401 1.3 2.4HZ2E401 2.5368E401 3.0 A7 37
A8 36 1.240RC+01 1.4040E4+01 13.2 2.4604F40]1 2,4437E401 .0 9.7636E400 9Q,7622E400 -1 LY. I Y
49 35 1.2662€401 1.2544E¢01 -.9 203291€401 2.4042E401 3.2 1.4B47E401 144391E401 ~1.7 49 23
50 34 1.263TE+01 1.2496€E401 -1la1 2.2R64E401 2,3345E401 2.1 1.3610E¢01 1,3194E+01 -3.1 S0 3
51 33 1.2538F401 1,2406E401 ~-1.1 2.1280E401 2.141BE401 .t 1.1199E401 1,0785E+01 -3.7 51 1)
52 32 1.3015E401 1.281BE+01 -1.5 2.0B42E+01 2.1379€401 248 1.0137E+01 9,B8%B8%E€+00 ~3.3 52 32

" %3 31 1.2297E401 1.2193E4+01 -8 143691E401 1.3998E+01 242 5.9328E¢00 9.7230€400 -3.9 5% 31
54 30 1,2430F401 1.,2302E+01 ~1.0 1.3209E401 1.3%65E401 2.7 4.7356BE400 4,%322E400 ~4,7 54 30
5% 29 142455E401 1.2346EFE40:4 -9 8.5200E+400 B,.7436E4+00 2.6 4.3363E400 4,2092€4+00 -2.9 53 29
56 28 1,2125F401 1.20%1£401 -.7 6.8845E400 7.0616E+00 246 2.6624E¢00 2.%660E4+00 ~3.b 56 28
57 27 1.1929F+01 1,1R65E401 -5 5.2048E400 5.3266E400 2.3 1.R97T7E400 1.,8374E400 ~3,2 57 27
58 26 141R05€401 1,174QF4+01 -5 4.2387E400 4,3434E4+00 249 1.4562E400 1,4059E4+00 -3.5 58 26
59 25 1.1B36E¢01 1.1779E+01 -9 3.2713E400 3,3587E+00 2.7 1.4150E400 1.,3R37E+00 -2.3 59 29
60 24 1.1585FE401 1.,1541F+01 -4 2.7136E400 2.7783E400 2.4 1.1076E400 1.0836E4+00 -2.2 60 24
61 23 1.1311E+01 1,1274E+01 -2 2.2506E400 2.3070E400 2.5 8.877T9E=01 B.6757E~01 =2.3 61 23
62 22 1.0977E401 1.0977F401 » 0 2.0273E400 2.02B0E+00 .0 742196€-~01 7.2171E-01 «0 62 22
63 21 1.0473E+01 1.08723€+01 .0 1.RA406E+00 1.B4006E+00 .0 5.8938E=01 95,899BE~01 .0 63 21
64 20 9,9203E+00 9,9202E4+00 .0 1.7148€400 1.714BE+00 .0 35.0338BE=01 S5.0%8RE=01 .0 64 20
65 19 9.4189E400 9.41A9F4+00 .0 1.3830E+00 1,5830E400 ) 4o36TO0E=-01 4,3670€~01 »0 6% 19
66 18 B8.8R04E4+00 B,RAR04E+00 .0 1.514RBE+00 1.5148E+00 0 ' 3.,9082E-01 3,9082€-01 .0 66 18
67 17 B8.3954E400 AR.3IBILE+00 .0 1.4310E400 1.4310E+00 .0 3,4023€E~01 3,4023€~01 .0 67 17
68 16 1.8730F400 7.8730f+00 .0 14339BE400 1,339BE+00 «0 2.9612E=-01 2.9612E=01 .0 68 16
69 15 7.2R0BE+00 7.2RGBE00 .0 1.2985€6400 1,298%€+400 .0 2.6210E=-01 2,86210E~01 .0 69 1%
70 14 H.73I1AF400 &6,.731RAFE+00 .0 1.2339€E400 1.2339€400 .0 2.1624E=01 2,1624E€~01 «0 70 14
71 13 6.0981E+400 6.,09R1E+00 v0 1.1980E400 1.1980E+00 N 1,900%E=01 1,900%€-01 «0 71 13
72 12 S.4R3TE+00 5.48317E400 «0 1.1563€400 1.1563E4+00 .0 1¢6233€-01 1.6233€-01 W0 72 12
73 11 A&,787RE+00 A,787BE+00 .0 141343F400 1,1343E+00 0 143777€=01 143777€E=-01 .0 73 11
74 10 4.2711E4+00 4,2711F+00 .0 1.192RE400 1,1928E400 .0 1421128=01 1,2112€~01 ' 0 74 10
15 9 3.9160F+00 3.91K0E+00 .0 142536E400 1.2534E400 N A, 77T8%9€E=~02 9,7783E-02 s 0 75
76 8 3,88K2E+00 3.ARA2E+O00 .0 1.2550E400 1,253%0E400 «0 7:19490€-02 7.1980E=~02 .0 76
77 7 4.1010E+00 4,1010E400 .0 1.2731E400 1,2731E4+00 N 5.4270E-02 S5.,8278E=-02 .0 77
78 6 4.5110E+00 4&,5110€+400 .0 1.26B4FE+00 1426B4E400 .0 4,1959€~02 4,1960E~02 ' 0 T8
79 5 &.B291F+00 A4,A291FE+00 .0 14203H0E400 1.2056E400 W0 3,1970E=02 3,1970€-02 .0 79
80 A 4,BOA0F400 A,A9K0F¢00 .0 1.137RE+00 1.137BE+00 .0 2.4101E=02 2.4101E=-02 «0 80
8l 3 4,93%93F+00 4,51Q3F¢00 W0 1.090QF400 1,0Q909£4+00 .0 1.7398E=-02 1.,7598E=02 «0 a1
ne 2 AL1258FE+00 4,172%4F400 .0 1.4GRAF 400 144Q8RF400 v 0 1.285%E-02 1.2853E-012 ) 82
83 1 3.3%40F300 3,5°40F4+00 .0 1.7A%3£400 1.7853€+00 0 74¢0%¢1€E-03 7,0541E-013 «0 83
ans $.25 17.92 16.75

xanse 10.25 2487 18462

s rND
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APPENDIX D

Listing of the REDCOMP interface module.

PROGRAM REDCOHP(INPUT-OUTPUT:TAPES-IHPU?:TAPEbtﬂUTPUTn
1 TAPEL»TAPE2)

SOOI s NN NINNINOISCIRNNEIBOEUOECIINOOOOBEICEOCICIOIRESESOOOICSESOITLITS

ESYE PROGRAMA REFORMAYA A BISLIOTECA PRODULIDA POR GROUPIE NO

FORMATO DE ENTRADA DD CODIGO COMPAR,
ARQUIVOS DE ENTRADA
1 - BIBLIOTECA PROOUZIDA POR GROUPIE.
5 - DADQOS DE ENTRADA,
ARQUIVOS DE SAIDA
2 - BIBLIOTECA NO FORMATO DE ENTRAOA 0D CODIGO CONPAR,
6 ~ IMPRESSAD DE SAIDA =RELACAD DDS MATERIAIS PROCESSAOOS.
DADDS DE ENTRADA
CARTAD 1 FORMATD LIVRE
NG NUMERD DE GRUPOS DE ENERGIAs
NGT NUMERO OE 6RUPCS TERMICDS,

EXECUCAO VIA TERMINAL
L PROGRAMA FONTE
GET,REDCOMP QU ATTACH,REOCONP
® PROGRAXA DBJETO
FTN5, I=REDCOMP,L=0
* BIBLIOTECA PRODUZIDA POR GROUPIE
GETsTAPE1 OU ATTACH,TAPE]
* EXECUCAD
LGO
® DADOS DE ENTRADA VIA TERMINAL - FORMATO LIVRE
N6 NGT
¢ BIBLIOTECA GERADA NO FORMATO DO COMPAR
SAVE»TAPE2

PROGRAMA OESENVOLVIDD POR EeS.CHALHOUB E JAIME ANAF,
VERSAD OUT/BT7.

CTA/IEAV/ENU
CEENINRSEIL NN IO RIBENOCNIEIEOEEEOOSOITtRIORESNECsER08Q08060800 000

DIMENSION XS5(62053)»E(621)sX(621)pY(621),NTICS)
DATA MTI/152518,5102/
FORMAT(O6X»T45 12,13}
FORMAT(I1l)
FORMAT(HEL1L1.D)
FORMAT(3]15,5%, *nAY = BIBLIDTECA PRODUZIDA POR GRQUPIE®T)
FORMAT(IS,1P3EL1%544)
FORMAT(33Y5]11,22X,14)
FORMAT(STIS»S2X) tNAT = ¢}
FORMAT(/7/7s10%,2PROCESSAMENTO INTERROMNPIDD.®o/»
10X,*0 NUMERD DE GRUPDS OF ENERGIA®,IG,t,¢,/,

1
F4 10X ,*ENCONTRADO NA BIBLIOTECA DO GROUPIE»®s/»
3

10X, *NAD COINCIDE COM O NUMERO OESEJADD®,I4,%,*)
FORMAT(/7/7+315s5%X,*MAT = BIBLIOTECA PRODUZIDA POR GROUPIE®)

IMaQ

READ(S,® INGHNGT

LER A BIMLIOTECA PRDDULIDA POR GROUPIE
READ(1,1000)

IMeInme])

DO 20 I=1,NG
XS(Isd1)uXS(I,2)eXStI»3)=0,
READ(151500,ENDO=)140)LFI,MAT
JF(MATLEQ.=1)G0 TO 130
READ{1»1000,ENDs1AD)IRAT,)MF
IFIMF o NEL3IIGD TO 30

00 70 IRlel,&

IReJR]1=1
IF(IR.EQe2.ANDJLFI.EQ.0)60 TO 70

REDCO001
REDCOOO02
REDCO003
REDCOOOS
REDCODOS
REDCOODS
REDCOOO7?
REDCOOOS
REDCO009
REDCOO10
REDCOO1)
REDCOO12
REDCOO13
REOCOO14
REOCOO15
REDCO016
REDCO017
REDCOO1S
REDCOD19
REDCOD20
REDCOO2]
REDCOQO22
REOCO023
REDCOO24
REDCOD2S
REDCOO26
REDCOO27
REOCOO28
REDCOO29
REDCODIO
REDCOO31
REDCQO32
REDCO033
REDCOD3¢
REDCOO3S
REOCOD36
REOCO037
REDCOO38
REDCOOD39Q
REOCO040
REOCOO&]
REDCOOS2
REDCOO43
REDCOO44
REDCOO4S
REDCOO4S
REDCOO47
REOCOO4e
REDCOOS
REOCOOSD
REOCO0S)
REDCOOB2
REOCODS3
REDCOOS ¢
REOCO0DSS
REOCOOS5S
REDCODS?
REOCODS8
REDCO059
REOCO060
REDCOO61
REDCOOS&2
REDCOOB3
REDCOOS&S
REDCOO6S
REDCOODGS
REDCOOSTY
REDCOOSLS
REDCOO69


http://3I5.iX.tNAT
http://3I5.5X.tMAT

40

50

60
70
80

90

100

110

120

130

140

MT1eMTI(IR])
READ(Ys1000,)END=IQO)IMAT)MFyNT
IF(HT.6T.MT1)GO TO 70
IF(MT.NE.MT1)IGO0 TO 40
IF(MT,GT413G0 TO 50
READ(1,1100)ING]
TF(NGIJNENG+1)6D TO 120
READIL1»1200)(E(I)»Y(1)sImlpNG])
60 TO0 70

READ(1,1000)

READ(15,11001NG1
READ(152200)tX{I)oY{I)»1®lpNGl)
Jsl

00 60 I=l,NG
IF(ABSIE(I)=X{J)})oa6T4leE=06)1G0 TO 60
XS(I»IRI=mY(J)

JeJel

CONTINUE

CONTINUE

READ(151000)IF 1IN
IF(IFIM.GTL.0)GO0 TD 80

GERAR A BIBLIOTECA PARA COMPAR
IF(IM.6T,1160 TO Q0
WRITE(2,1300)MAT,)NG,NGT
WRITE(L»1B00IMAT)NGSINGET

€0 .T0 100 ‘
WRITE(2,)1600)IMAT,NGsNGT
WRITE(6,1600)MAT,NG,NET

00 110 Tel,NG
WRITE(2,1400)1s({XS{IsIR)pIRu),3)
60 TO 10

ERRD ENCONTRADD NA BIBLIOTECA DE ENTRADA
NGGaNGl=]

WRITE(6»)2TOOINGEING

60 TD 140

TERMIND DA GERACAD OA BIBLICTECA PARA COMPAR
WRITE(2,1600)YKAT
WRITE(O6»1600)HAT

STOP

END

REDCOOTO
REDCOOT]
REDCOOT2
REDCOOT73
REDCOO7s
REDCQO7S
REDCOO76
REDCOO77
REDCOOT7S
REDCOO?9
REDCOOBO
REDCOOBL
REDCOOB2
REOCOO83
REOCOOBS
REDCOOBS
REDCOOBS
REOCOO87?
REOCOOBSB
REDCOOSY
REDCDO9O
REOCOO91
REDCOOGR
REDCOOO3
REDCOOOS
REDCOO9S
REDCOO9SL
REDCO0O9Q?
REDCOOOS
REDCOOO9
REDCO100
REOCO101
REDCO102
REDCO103
REDCO10¢4
REOCO10S
REDCO106
REDCOL107?
REDCO108
REOCO109
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APPENDIX E

Listing of the FLACOMP interface module.

PROGRAM FLACOMP(OUTPUTs TAPEL=QUTPUT,TAPEL,TAPE2)

LR L R A R R R R SR SRR R R R R R R R RN RN RO R RRRRRR R R R R TR X

ESTE PROGRAMA REFDRMATA A BIBLIOTECA PROODUZIDA PDOR FLANGE NO
FORMATO DE ENTRADA 0D CODIGO COMPAR,

ARQUIVDS DE ENTRADA
1 - BIBLIOTECA DO FLANGE.
ARCUIVOS DE SAJIDA
2 ~ BIBLJOTECA NO FORMATO DE ENTRADA DO CODIGO COMPAR,
b ~ IMPRESSAD DE SAIDA -RELACAO DOS MATERIAIS PROCESSADOS.

EXECUCAD VIA TERMINAL
* PROGRAMA FONTE
GET FLACOMP QU ATTACH,FLACONP
¢ DPROGRAMA OBJEYO
FTNS,I«FLACONP, =0
* BIBLIOTECA PRODUZIDA PDR FLANGE
GET,TAPEl OU ATTACH,TAPEL
¢ EYECUCAD
LGO
* BIBLIOTECA GERADA ND FORRATOD DO COMPAR
SAVESTAPE?2

PROGRANA DESENVOLVIDD POR E.SeCHALHOUB E JAIME ANAF,
VERSAOD QUT/B7,

CTA/ZIEAV/ENU
EIPS0 IR AFISEVURICIPRLO PO NI IIINOEESOEININANISINIISOO0EOO0D

CHARACTER®] REAC(4),REAC]
CHARACTER®S REACTUIII»FID,FID]
DIMENSIDON X5(30,3),JR(3)
DATA REAC/*St, tFt, A%, Kt/
OATA REACT/TESPLELAST»* FISSAO0*,*ABSORCAQ®/
1000 FORMAT(&6BXsABy14)
1100 FORMAT(4XsI34A1sE1240s48X4AB)
1200 FORMAT(BX»5E12,.,0)
1300 FORMAT(315s5X, *MAT = BIBLIOTECA PRODUZIDA -POR FLANGE®)
1400 FORMAT(3IS5,5Y, tMAT = ¢)
1500 FORMAT(I®»1P3E1S,4)
1600 FORMAT(///510X,*PROCESSAMENTO INTERROMPIDO.*)
1700 FORMAT(10YXYs*BIBLIOTECA DD FLANGE, MAT t,]4st,t,/,
1 10Xe *NAD POSSUI A& REACAD t ¢,)
1800 FORMAT(32Y,4A8)
1900 FORMAT(/,10Xp *ADVERTENCIAL*)
2100 FORMAT(/47/5315»5X,*MAT = BIBLIOTECA PROOUZIDA POR FLANGE?)

IMeD
LER 4 AIBLIDTECA PRODUZIDA PDR FLANGE
10 IMsIMel
DO 20 I=1530
20 XS(TI,11euS(1,2)exS(1»3)e0D,
DO 30 IRsl,3
30 JRIIR)wQ
40 READ(1,1000,ENDe)SO0)FID,MAT
IF{IM,6T,1eANDFIDLEQ,FID1)GO TO 40
50 READ({151100.ERR=TOsENDOS70INGLIREACL,THFID)
IF(REAC1.EQ.REAC(4))GO TO 70
00 60 IRwe1,3
60 IF{REAC1.EO0.REAC(IR)IGO TD BO
60 70 %0 ‘
7O IF(JR(1)e€EQs0.0R.JR(3).,EQ0,0)60 TO 140
WRITE(6,1900)
WRITE(651700)MAT
WRITE{6,1B800)IREACT(2)
WRITE(6,»1500)
RACKSPACE 1

FLACOOO]

FLACO002

FLACO0003

FLACOOOS

FLACOO0OS
FLACOOQOS
FLACOQOO7?
FLACOOOS
FLACODOQ
FLACOO10
FLACOO1l
FLACOD12
FLACOQO13
FLACOOl4
FLACCO13
FLACOD16
FLACOOL1?
FLACOOl8
FLACOQO1S
FLACOQO20
FLACOO21
FLACOOQ22
FLACOO2?
FLACOD24
FLACOQO25
FLACOO2s
FLACOO27?
FLACOO28
FLACOO29
FLACOO30
FLACOO031
FLACOO32
FLACOO03)
FLACOO3
FLACOO3S
FLACOO36
FLACO037
FLACOO3S8
FLACOOSS
FLACOO4O
FLACOOS]
FLACOO42
FLACOOA3
FLACOQO44
FLACOO4S
FLACOOAS
FLACOOA?
FLACOQO4B
FLACOO49
FLACOOSQ
FLACOOS]
FLACQOS2
FLACOOS3
FLACOOS4
FLACOOSS
FLACOOYS
FLLCOOSY
FLACOOSS
ELACOOS%S
FLACOO®O
FLACOOG]
FLACOOS2
FLACOOS?
FLACOOG4A
FLACOOGS
FLACOOGS
FLACOOSY
FLACOQOG6B
FLACOO6®



80

90
.100

110

120
130

150

160

60 T0 Q0

JR{IR})=]

NGeNG1

READ(151200)(XSEIsIR)»Im1pNG)
IF(JRI1)GEQeOeORJRI2)sEQ.D40RJR(3I)EQ,0)60 TO 50
DO 100 I=1,N& :
XS(I,3)1aXS{I,3)=xS(I,21)

GERAR A BIBLIDTECA PARA COMPAR

IF(IM,GTL2)G60 TO 110

WRITE(2»13001MAT,NG)HNG
WRITE(6,2100)MAT s NG NG

60 70 120

WRITE(2,1400)MAT,NGs» NG
WRITE(&,1400)MAT,NG,HNG

DO 130 I=1.NG
WRITE(2,1500)1,(XS{I»IR)sIR=143)

60 10 10

ERRO ENCONTRADO NA BIBLICTECA OE ENTRADA
WRITE(6,1600)

WRITE!6,1T700)MAT
IF(JR(1)€EQ.0)WRITE(6,»1B00)IREACTI(Y)
IF(JR(3).EQ.O)VWRITE(6,1B800)REACTI(3)

60 TOD 160

TERMIND DA GERACAD DA BIBLIOTECA PARA COMPAR
HATe=]

WRITE(2,1400)MAT

WRITE(6,1400)MAT

sTQP

END

FLACOOT0
FLACQOT?1
FLACOO72
FLACOO?3
FLACOOT74
FLACOO?S
FLACOOTS
FLACOOT?
FLACOO?8
FLACOO?®
FLACOOBO
FLACOQOB]
FLACOOSB?
FLACOOB]
FLACOOBA
FLACOOBS
FLACOOBS
FLACOOB?
FLACOOBS
FLACOQSBO
FLACOOSO
FLACOQOQ
FLACQO®2
FLACOQ@3
FLACOQOQ4
FLACOQO93
FLACOO®S
FLACDOO?
FLACDOSS
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APPENDIX ¥

Listing of the ETOCOMP interface module.

PROGRAM ETOCOMP(OUTPUT,TAPES=DUTPUT»TAPELSTAPER)

PRIBEFEP NI RS REERNNSIN N0 II0ESRIVNNNNSOIEAENOEISSEEIESIDEEOROTDS

ESTE PROGRAMA REFCRMATA A BIBLIOTECA PRODUZIDA POR ETOG NO
FORMATO DOE ENTRADA OO CO0CIGO COMPAR,

ARQUIVOS DE ENTRADA

1 - BIBLINTECA DO ETOG.
ARQUIVOS DE SAIDA
2 ~ BIBLIDTECA NO FORMATO DE ENTRADA DO CODIGO COMPAR,
[ - IMPRESSAO DE SAIDA —RELACAD DODS MATERIAIS PROCESSADDS.

EXECUCAD V1A TERMINAL
* PROGRAMA FONTE
GET,ETCOMP QU ATTACH,ETCONP
¢ PROGRAMA DBJETOD
FIRS5, 1aETCQMUPsL =0
*» BIRLIDTECA PRODUZIDA POR ETOG
GET»TAPEY OU ATTACH,TAPEL
* EXECUCAD
L&e0
s BIBLIDTECA GERADA ND FORMATO DO COMPAR
SAVE, TAPE?

PROGRAMA DESENVOLVIDO ﬁOR EeS+CHALHOUR E JAIME ANAF,
VERSAD 0UT/87.

CTA/IEAV/ENY
VB80S 8000820R0RTANNNSEARIEINNINCNNEONEICINEININIININCIECEEGOITDS

DIMENSION 2S(124,3),X5(124,3)

FORMAT(44X,T4)

FORMAT(T1,13,4X,2FB,35B%X»FB,s3)

FORMAT(3IT5,5Xs tMAT =~ BIBLIOTECA PRODUZIDA POR ETOG?)
FORMAT(315,5%, tRAT = ¢)

FORMAT(IS,1PIELS.4)

FORMAT(/7/7/+315+5X,tMAT = BIBLIOTECA PRODUZIOA POR ETOGT)

IMeQ

NGT =0

LER A BIBLIOTECA PRDDUZIDA POR ETO6
IMaImM+]
READ{1,1000,END=100IMAT
READ(1»1100)IFIMsIsEsCoF
IF(IFIM,GTL1)60 TO 30
NGe]

1S(1s1)eE

IS(1s2)eF

1SU1s3)alC

60 TO0 20

NG1leNG+l

DO 40 I=l,NG

JeNGl=]

XS¢Js1)22S(1,1)
XS(Jry2)m2S5(1,2)
XS{Js3)eZ5(1,3)

CONTINUE

IF{IFIMLEQ.R)G0 TO 60
READ(1,1100)IFIM
IFUIFINANE.Q)GD TO 50
GERAR A BIBLIOTECA PARA COMPAR
CONTINUE

IF(INLGT.1)60 TO 70
WRITE(2,1200)MATsNGHNGT
WRITE(6s1500)MATHINGHNGT
GO TO0 80
WRITE(2,1300)MATHINGHNGT
WRITE(S6,1300)MATHINGHNGT

ETOC0001
€T0C0002
ETOCO003
ETOCO004
ET0C0003
ETOCO00G
ETOCO0007
ETOCOO00B
ETOCO009
€70C0010
ETOCO011
ET0CO0012
ET0C0013
ETOCO0014
ETOCO0013
ETOCO0016
ETOCO017
ET0CQ018
ETOCO019
ETOCO020
ETOCO021
ETOCO022
ETOCO0R23
ETOCO024
ETOCO0253
ETOCQO02b
ET-20027
ETUCOD28
Ev0C0029
ET0€0030
ETOCO0031
ET0CO0032
ET0C003)
ETOCO03
ET0CO0033
ETOCOO30
ET0CO037
ETOCO038
ETOC0039
ETOC0040
ETOC0041
ET0OCO0042
ETOCQO043
ETOC0044
ET0C0045
ETOCO0046
ETOC0047
ETOCO048
ET0CO0040Q
€T0C00%50
ETOCQ031
ETOCO052
ETOCO0053
ET0C0054
ETOCO055
ETOCO05s
ETQCOO0S7
ET0CO0058
ETOCO0059
ET0C0060
ETOCO061
ETOC0062
ETOCO063
EYOCO064
ETOC0065
ETOC0066
ETOCO067
ETOCO068
ETOCO069



80

90

100

00 Q0 I=1,NG
WRITE(2,1400)15(XS(IsIR}s»IRm],3)

CONTINUE

60 T0 10

TERMINO DA GERACAD DA BIBLIOTECA PARA COMPAR
MATw=] )

WVRITE(2,1300)MAT

WRITE(6,1300)MAT

STOP

. END

ETOCOOTO
ETO0CO071
ET0C0072
ETOCO0073
ETOCO0T4
ETOCOO7S
ETOCOO0T6
ETOCO0?Y
ETOCOO78
ETOCO079
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APPENDIX G

Listing of the XLACOMP interface module.

PROGRAM XLACOMP(OUTPUT»TAPEG=DUTPUT)TAPEL,TAPER)

(A XA R RS RS R AR NRRRRY2RRRRRR R R RR2 R R SRR REY ]

ESTE PRDGRAMA REFDRMATA O TAPE 20 PRODDUZIDD PDR XLACS NO FORMATO
DE ENTRADA DO CODIED COMPAR,

ARQUIVDS DE ENTRADA

1 - BIBLIOTECA PRODUZIDA POR XLACS,
ARQUIVOS DE SAIDA
2 - BIBLIOTECA NO FORMATO DE ENTRADA DO CODIGD COMPAR,

6 = IMPRESSAD DE SAIDA =RELACAD DOS MATERIAIS PROCESSADOS.

EXECUCAD VIA TERMINAL
* PROGRAMA FONTE
GET» XLACDHMP
¢ PROGRANA DBJETOD
FINS,ImXLACO®P,L=0
¢ TAPE 20 PRODUZIDO POR XLACS
GET»TAPEL DOU ATTACH,TAPE1L
b EXECUCAQD
LGO
* BIBLYOTECA GERADA NO FORMATQO DD COMPAR
SAVEs»TAPE2

PROGRAMA DESENVOLVIODO POR JAIME ANAF E €E.5. CHALMDUB,
VERSAD QUT/87.

CTA/IEAV/ENU
CEBACERIISEIUNEENEIREIENINIPUCISIISOINUEINIIIOININSIIVCIEEIROIRIIITITS

DIMENSION X1(84s14),X(B4ap3)sNTIT(LA)sNUM(5))NISH(SO),HATH(50D)
READ(1»*)I0PTH»NNUC, NGHNGT i )
IF{IOPT.EQ.3)GD TO 20

00 10 I=1,NNUC

READ{1,»%)INISRH{I), MATMII)

DO 220 L=1sNNUC

NIS=NISM(L)

MAT=MATM(L)

60 TO 30 :
READ(1,*,END=230) NIS»NAT
READ(1,*)NR
READ(1,8)(NTIT(I)»IaleNR)

D0 40 I=1,NG

READ(1,9)IDUM, (X1(I,J)sdelrNR}

DO 40 J=31,3

X(I»Jd) = 0.0

NUM(1) = 2
NUK(2) = O
NUM(3) = O
NUK({4) = O
NUN(5) = O

D0 50 I1 = 3,NR
IFINTIT(I1).NEW18) 60 TO 50
NUK(2) = T1

Jl = I1

60 10 60

CONTINUE

IFINUM(2)NE.O) THEN

DD 70 12=J1,NR
IFINTIT(I2).EQ.,201) NUM(3) = T2
TE(NTIT(I2).EQ1022)NUN(SL) = ]2
IFINTIT(I2).EQ.1022)NUNK(5) = J2
60 70 130

ELSE

DO 80 I3=3,NR
TF(RTIT(I3).EQ.1D2) NUM(3)a]3
ENDIF

IF(NUM{3)NELO) THEN

XLA
XLA
XLA
XLA
XLA
XL A

XLA

XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLa
XLA
XLA
XLA
XLa
XLA
XLA
XLA
XLA
XLA
XLA
XLla
XLa
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLa
XLA
XLA
XLa

O ® NSO VMrwWwNn O



90

100

110

120

130

140

160

170

180

190
200

220
230
240

250

DO 90 I&sNUM({3)sNR
IF(NTIT(I41.E0,1021) NUN{4)~]14
IFINTIT(I4).EQ.1022) NUM(5)=]é
G0 70 130

ELSE

DO 100 I3=3,KR
IFINTITIIS5).EQ.101) NUM(3)=I5
ENDIF

IF(NUM(3)NELO) THEN

00 110 I6aNUM[3),NR
IF(NTIT(I6)WEQ.1021) NUMI&)=]E
IFINTIT(I6).EQ.1022) NUM{S)wIb
G0 70 130

ELSE

00 120 17=3,NR
IF(RTIT(I7).EQ.27) NUM(3)=]17
IFINTITIIT?T)LEQ.1021)NUNL&)I=TT
IFINTIT(IT7)EQ.1022)RUM(S)=]7
ENDIF

IF(NUMLI2).EQ.0) THEN
IFINUM{&),E0.0) THEN

DO 140 I=1,NG

X{I,1) = X1{1s2)

X(Jy3) = X1{I»NUM(3))

ELSE

D0 150 I=1,NG

X(Is1) = X1(1,2) .
JFINISAEQ.1) X(I,3) = X1{I»NUM(4))

CX(Is3) = XQ{ISNUM(3)) ¢ X(I,3)

ENDIF

ELSE

TFINUM(S5)4,EQ.O) THEN

D0 160 I=1,N6

X{I,1) = X1(1i,2)

X{I1,2) = X1{I,NUM({2))

IFINIS.EQLY) XI(1I53) &« X1{I,NUM(&))

X{Is3) o XYI(I,NUM(3)}) ¢ X(I,3)

ELSE

DO 170 I=1,K6

X{I,1) = X1{(I,2} ]
X01,2) & XYIUTIoRUMIZ2)) + XI(I,NUM(5))
IFINISCEQa1) X(In3) = XUULI,NUM(4))

X{I,3) = X1{I,NUM(3)) + X(I,3)

ENDIF

ENOIF

WRITE(2»,180) MAT, NG, NGT

FORMAT(315,2%y tXLACS = ESPALNAMENTD, FISSAD E CAPTURA(N,GAMA)}Y)
DO 160 I=1,NG )
K = NG ¢ 1 -

WRITE(25200) I1s(X(KpJ)sdel,3)
FORMAT(I5,3(1PE15.4)])

WRITE(6»210IMATy, NG» NGT

FORMAT( /72315»5X,tMAT ~ BIBLIOTECA PRODUZIDA POR XLACS®)
IF(I0OPTLEFO0.3) GO TO 20

CONTINUE

WRITE(2,240)

FORMAT(1X,t=17¢)

WRITE(6,250)

FORMAT( /,* =1%915X, *MAT = FIM DE PROCESSAMENTO®*)
sTOP

END

XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLaA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA
xXLA

XLaA~

XLA
XLA
XLA
LA
XLA
XLA
XLA
XLA
XLaA
XLA
XLA
XLa
XLA
XLa
XLA
XLA
XLA
XLA
XLA
XLA
XLA
XLA

115
116
117
118
119
120
121
122
123
124
1293
126
127
128
129



APPEND1X H
This Appendix contains partial listings of sub-routines

L1ST
RESN
RESS
XLACS

of the XLACS program, modified through the addition of the instructions
indicated by an asterisk in column 76, which make it possible to generate the
TAPE20 file, as required for the XLACOMP interface module.

The additional instructions in sub-routines L1ST, RESN and RESS are
intended sclely for writing in the TAPE20 file. Line XLA 253 was introduced
into the XLACS sub-routine for writing data. The purpose of lines XLA 116 to
XLA 118, XLA 331, XLA 361 and XLA 368 is to activate, or not, the alternative
routing mentioned in Section 3.4.

SUBROUTINE L1ST(AN1DsMAXGl,I06,10R,I019) L1S 0
OIMENSION AUMAXGY,1)sHEADI3,B)IDR(IGIHNTIT(1A) L1S 1
C »x¢ [ IST ONE DIMENSIONAL ARRAYS L1S 2

L]
IFILLI.LEJMAXG)IGD TO 4 Lis 37
Nl=%2+l tis as
IZIN1LLECN1DIGO TO 1 Lis 38
WikITE(20+»301)N10 L1S»* &0
301 FORMATI(2]4) L1S* 41
D0 302 lel,N1D L1Se 42
802 NTIT(]) = IFIX(A(LsI)) L1Se 43
WRITE(202303)(NTIT(I)sIulnaNiD) L1Se a4
303 FORMATIOX,Q{5Xs14,5X)s/s5XpQ(5%X)]4)5X)) L1Ss 45
DO 402 Je2,mAXG1 L1Se 48
Ke | « 1 L1Ss A7
402 WRITE(20,300)1K0(Alds1)yIm]l,N1D) L1Se 48
304 FORMAT(IA99(1PELI445)r/09(ELd.5)) L1Se &9
RETURN : L1s 50
END L1s 51
SUBROUTINE RESN(NNN) . RES 0
COMMON/DATA/D(L1)oLAYaLA2o LA LAA)LAS,LAG,LAY,»LAB,LADLONO(10), RES 1
1 LXsLYsLBaLNBToLINTSLINTILIATHLITTHLILT,LA,LDN2L10), RES 2

L[]

L]
IFILRP.ETL01GD TO & RES 33
INISe] RES 34
IXSRe) : RES 35
WRITE(20,40) INIS»NATND RES? 36
L0 FORMATI2X,1202Xs14) RESS 37
60 TD 969 RES 138
4 NPASSED RES 39
2 NPel01l RES 40

[ ]

L]

L]

L[ ]
END ’ RES 178

30



30

40

Cesne
o

200

30

203

C ese

C wes

206

207

SURRJUTINE RESS(NREF)APINERSABNISPIR,ZAIHLRUIIYIELHEHIEBDRY,RLSR,
1 NRS»)I20s14,DATAE,CoCBKG»FBXG)COILSFDILIAYIA2)A3»NDODHIEESCCH
2 UBDRY)AWRINNUMRES)

L ]

DD 30 IsLLfwWrLCOC

LFWXes FWX4D(])

EHIR®0,0

ELCRe) ,0E+50

WRITE(20040INIS)MATND

FORMAT(2X9I252X014)

DD 340 I=1,KRIS

LLRRsLLRR4LRULL,I)

END

SUBROUTINE YLACS(LLINM)
INTEGER TIT .
COMMON/DATA/DCLIYo LAY, LA LA )LAA LA LAGSLATSLAB,LAQ,LDNQ(10),
[ ]
*
o

®READ DATA BLOCK 1 1s 2% 38

WRITE(ICE»200)
FORMAT(20(/))
Calt FIDO(2,J3,105,108)
10PT1 o 10PT(1)
ITPTI1) » TABSCIOPT(1))
IFUIOPTL14LTL0)I0PT(2) = 3
IF(NPECEQ.O) NPE=20
IF(NPEP,EQ.0) NPEPs=4AQ
IFINGHAEQ.OINGMAR]]
.
.
MATOLD=LLIN
CALL OUTY(D(LEGRP),DI(LUGRP)I,DILX]}»C(LY))
WRITE(20»8)I0PT(1),NNUCsMAXGINEG
JF(NNUCL,GY.0)6D0 TD 35
NNKNs ] ,

CaLL CLOCK(YO)
IF{IDPT1WLT.0)GD TD ©
NEGSeNEG

REWIND TTPS
IF(NEG.EQ41INEGSD
VRITE(ID6,205)

FORMAT(1HIs/ /st seeees ELASTIC MATRICES CALCULATION eossee)
IF(ABS(AWR=140)46T.0,1)G0 TO &

CALL HYDR

CALL CLOCK(TO)

G0 T0 7

‘TFINEG.LTMAXGICALL ELAS

CaLL CLOCK(TO)

LCeLPMY+HAXG*MAXGY/2

LZAI=LCoHAXG*LOR])

CHECKX ODIMENSIONS

CALL DRAG(DU(LDMO(1))sNNNNsDILPMX)pMAXG=NEGHLORL,DILC),
. ITPS,»AAXG,108)

NEG=NEGS

INELASTIC/N2N/FISSION SPECTRUM CALCULATIONS=w===FILE 5 PROCESSING
WRITE(IDG,200)

FORMAY(1H1,/77,% so%se  INELASTICH, N2N) FISSION SPECTRUN %
$2CALCULATIONS #es9e0e)

CALL INELASUA,D(LOMO(L))oNNNN)DILX)sDILY)»OLLNBT)I20ILINTY)
CALL CLOCK(TO) '
IF(NTEMPONEG.LELL) 60 TO ©

WRITE(IN6»207)

FORMAT(1H19//s¢ #2e28  THERMAL CALCULATION wesese)

CALL FLANGE(DI(LT),DILDNO(L)])»NNNN)

Call CLOCK(TQ)

RES
RES
RES

RES
RES
RES
RES
RES®
RESS
RES
RES

RES

xia
XLA
LA

1 39
XLA
xLA
xia
XLa
XLAe

"
18
79
80
el
82
e3
L

3133

~N - O

111

112

113
114
113
11¢

XLA®117

ALAe
XLA
LA
XLA

XLa
XLA
XLA®
XLA
XLA

xLa

118
119
120
121

251
252
2513
2%
%8

339

XLa®33)

XLA
XLA
XL
XLA
Xia
XLA
XLA
LA
Xta
XLA
XiLaA
XLA
XLA
XLA
XLA
XLaA
XLaA
XLA
XLA
XLA
XLa
XLA
XLA
XLA
XLa
XLA
XLA
XLA

332
333
334
335
136
337
3138
339
340
341
342
343
3¢
343
340
347
EXY]
349
350
351
3s2
3133
3%4
158
356
337
358
359

31
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32

9 CONTINUE
IF(I0PT1alT40160 TO 1000
8 IF(NDNP,GToOINNUCNNUC#]
LASTelLZETA=]
CALL CLEAR(LXS,LAST)
TF{NDNP,GT4OICALL DOSE(DCLXS)o108,D4LOMOtINI»DILX)»DILYISD{LNST),
® DILINT)SDULEGRP)ISMAXGINNUC)
CALL XSDRNTY
1000 CONTINUE
WRITE(1D6,208)

208 FORMAT(LH1,»/7/,1X»8001H®), /1X,tY0U HAVE COME TO END OF A PERILOUS F
1LIGHT THROUGH THAT MAGNIFICENT®»/1X,)*PRDOGRAMsossX L A C Seenael TR
2UST IT HAS BEEN MOVING PERFORMANCE®, /)X, *SEE YOU DN THE NEXT TIME
3THROUGH®, /1X,B0(1H*))

RETURN
END

xLa

3¢0

XLA®3S]

XL4
XLa
xiLa
XLA
XLA
XLA

162
363
364,
§65
b6
387

XLA®3GS

XLA
XLA
XLA
XLA
xLa
XLA
XLA

369
370
LR DY
32
373
374
373



