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ADVANCED COMPUTATIONAL CHAIN

A MODERN ADVANCED COMPUTATIONAL CHAIN HAS TO
BE MODULAR, IN ORDER TO ALLOW SEPARATING THE
PROCESS AND TO PERMIT AN EASY MAINTENANCE

AND UP-DATING: EACH MODULE SHOULD EXECUTEA

SINGLE OPERATION



PROCESS, (COMPUTE)
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STORE, (DATA STORAGE)

/

DATA FLOW

¥/ &
FRAMATOME
A



- o - —_——

= m a -~ -

. F O

1z as.

ADVANCED COMPUTATIONAL

ANALYSIS (5. A.)
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STRUCTURED
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POSTPROCESSING
MMTI Man Machine Interface
DBMS Data Base Management

System
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COMPUTATIONAL TOOLS:

- X. 8. GENERATION:

LIBRARIES

TRANSPORT CELL - ASSEMBLY MODULES
HOMOGENISATION - EQUIVALENCE ROUTINES
PROJECT FEW GROUP LIBRARY GENERATION
MODULES

X. §S. TABULATION ROUTINES

DESIGN MODULES

VALIDATION AND QUALIFICATION MODULES
SENSITIVITY ANALYSIS MODULES
INHOMOGENEQUS EQUATION COMPUTATION MODULES

KINETICS COMPUTATION ROUTINES

FAST RUNNING COMPUTATIONAL MODULES FOR ON-
LINE CALCULATION

ADJUSTMENT ROUTINES
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DESIGN COMPUTATIONAL T OO0LS

THREE DIMENSIONAL DIFFUSION CODES WITH:

X 8. INTERPOLATION DEVICES

ADVANCED FLUX COMPUTATION ROUTINES

t

XE AND SAMARIUM EVOLUTION C OMPUTATION TOOLS

PIN-WISE POWER COMPUTATION T OOLS

BURN-UP BREEDING PROCESS DESCRIPTION ROUTINES

CONTROL ROD POSITION SIMULATION ROUTINES

EXPLOITATION AND STORAGE DE VICES
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PREPROCESSING
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APOLLO II: AN ADVANCED MULTITASK TRANSPORT TWO

DIMENSION CELL CODE
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APOLLO- II IS AN ADVANCED MULTITASK TRANSPORT

TWO DIMENSIONS MODULE. IT COMPUTES:

- FEW - GROUP X.S. FOR DISCRETE DIFFUSION
CALCULATIONS

- TWO - GROUP X.S., DISCONTINUITY FACTORS AND PIN -
WISE POWER TABLES FOR ADVANCED NODAL
COMPUTATIONS

7
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APOLLO - 2 MAIN FEATURES:

- JEF -2 BASIC DATA LIBRARY

- CELL, ASSEMBLY AND CLUSTER XY AND HEXAGONAL
GEOMETRY

- MULTIREGION, MULTIGROUP SELF-SHIELDING
CALCULATIONS

-  TRANSPORT 2D EXACT AND MULTICELL FLUX
CALCULATIONS

- ADVANCED BURN-UP CALCULATIONS

- X.S. COLLAPSING AND HOMOGENISATION
- X.S. EQUIVALENCE

- X.S. TABLE GENERATION

- X.S. EDITING AND STORAGE
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SMART: A MULTITASK MODULAR SYSTEM FOR PROJECT
CALCULATIONSES, BASED ON A 3D NODAL DIFFUSION

DISCRETISATION
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DESIGN COMPUTATIONAL TOOLS

THREE DIMENSIONAL DIFFUSION CODES WITH:

X 8. INTERPOLATION DEVICES

ADVANCED FLUX COMPUTATION ROUTINES

XE AND SAMARIUM EVOLUTION COMPUTATION TOOLS

PIN-WISE POWER COMPUTATION TOOLS

- BURN-UP BREEDING PROCESS DESCRIPTION ROUTINES

CONTROL ROD POSITION SIMULATION ROUTINES

EXPLOITATION AND STORAGE DEVICES
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ERGONOMY

M. M. I (MAN - MACHINE INTERFACE SYSTEM )

t

PRE-PROCESSING

POST PROCESSING

D. B. M. S., (DATA BASE MANAGEMENT SYSTEM )
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STRUCTURED DESIGN
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M M. I (MAN - MACHINE INTERFACE SYSTEM )
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- PRE-PROCESSING

- POST PROCESSING

[,/ REPROCKSS

p P i e
l ; ¢rLr
R
A
P M Q
o B
L A JIUH
L A
0 R
2 L M

T

7-
FRAMATOME



IWOLVYWVYYY
&

sanuauniog
g
Minaduy
SBLLLS §
Arang
annag
I Vel
oy suondD  eymy  epmI  [ng

D apmIs 4P e

: ;Usmoaepnie

DOYIURG Sp ARG
D ayIuRn §] bp Wy
i imeases ep sl
sprqe p odd

1efoued

spme,p sjxejucy)




COMBUSTIBLEMN COMBUSTIMES COMBUSTIBLESY B
1 3 1 N
]
'
-
oy
(i ) presrrt et DOVl
L]
tramer pre-condsuons '
FOLTSRIY OCOMTENCE
MTOWS OCCUFTRICE: tane
(in)valider ocowrrence -1 PLSEEA EYOLM
desTy W ocCurTenOs i L
¥
SN Qe OCCUITENGE CIAIITIS
G-F-dh acourvenca
awe o menugs
o posicis _
comulur procem e s Pappes
conpulir proat g e WtVﬂ
-
o _——ay !
Comml y y
corTeTETRY
TPy
fermor
EVOLR J
1 .
CORP CORP
anpore mrn
Mo

Procsss meance
oo SCosTEnGE

V/ &

FRAMATOME



IWOLYW VYA
y /4

034 E R ERE]

N 4 o flon ]| ] &
IENEEE. H [ Y 1 D B Y d
EOEEEO RN 2 3 3 0 I o
O O £ 3 3 3 0 3 Y R

I 1 2 IO I 4 [ 1
L= =T L -] DDIITLIIIIDII o
FDELWE{DDDDIDDDSIEEDIIIIIIEIIIIg
EERECEEEEN DDDDDgIE@llE@IEEDIEDDg
:DaLTLLEDFDEEDDSIBEIIIIIDDEDIIIB
EECEERERENCEE 0 S
[ I T = I O 51
[ O T = £ 5 4 I 51 1 B S T
L= =] 2 I 5 I 2
L o [ea ][ Jo [ e [ ] @

(L] t (o]l ] t

vy 4 > ¢ 3 4 o H [ A 71T W N 4 H v @ 2 0 3 4 9 H [ A 1T W N d H



01

02

03

05

06

07

08

09

10

11

12

13

14

15

hS X
RN EAES B RS R R Bl R X X
\\xxxxxxxx x || x Ij &
P RN R P I o e x || x || ¢ [|X
DA R R R S S el | x || x || % [|X
S A ] < flx [ = J] = > g < )% x || x || = {|2X
SN = o [ f o< =< =< L% x || x 1| = {[X
SEH || x| x qbx Jfx I x> <l % x || x || = I X
.ﬂ/‘xxxxxxxx x [ x B S
/xxxxxxxx PRI
//)Jx X x| x| X X K‘X'\\

X
/‘r/‘wxfxﬂ

AR IRIR

RESTART ETEDITION COEUR C (puissance)

'S

7
FRAMATOME



01

02

03

05

06

07

08

09

10

11

12

13

14

15

R P N M L K H G F E D C B A
ros71|] 112654| 11868 | 1 1866 || 11868} 1.1263]] 1.0421
o901 |} 1 2384l] 13¢72]| 10407 ]| 11207]) 14731]] 141207 | 1.0407 13672 | 12384} 09504
opsonlfoasenll 1o7ts || 10814} 11423 U7 ] L1586 (] L ILIPG] L 1923 || 1.0814|] 10716 09680 |{ 0.9501
12384 )| 107t || 1osas || 11400 || ta2s0| L 1816|] 1 1461 || 11816 112% || 1.14p0| 1.0529 || 1.0716}] 1.2384
1oa21 (] 13672 tos1adi 1m0 ]} 1 1264|F 11920 t 1621]] 12015} 1.1621 1192001 1.1264 ] 1.1000 | 10814|} 13672 ] 1.0421
112651 1oaor || 114230} 11250} 1.1920]] 11669 1] 1.2050 (] 11822 12150 || 1.1669 |] 1.1920 || 1.1250]] 11423 1.0407 |] 1.3265
1ases || taz07f] 117 1asi6 ]| 11621} 12150 )| 11887 12725 11887 || 12150 || L.16211] 1.1816 11117 ]| 11207 ]| 1.1868
11866 )] 11731 t] L 1see || 1as6t )| 120159 19822 | 12225 ([ 1.1952 122251] 11822 1.7015]1 1.1461]] 14586 || 1.1731 1.1866
pssefb t1207f] 117l 116l 16zt {t 12150 ( 1 1887 1.2225]) t.1se7 || 12150 || 1.1621 |] L.1816 1.1137|] 1.1207 || 1.1868
112650 ] 1oa07 |} 11923 11250 (| 1 4920 [} 1.2669]] 12150 1.1822}| 1.2150 || 1.1660}] 1.1920 1.12%0 | | 1.1473 || 10407 }| 1.1265
1oa2t || 13672 || 108145| L 14900} 112641 11920 || 11621 1201501 11624 [ 11920 1.1264]] 1.1490 | 10814 13672 || 1.0421
1233455 10716 105204 1.1460 \ 1425001 118161 11461 || 11816 ] 11250 (1 1.1490 10529 |] 1.0716 ] 1.2384
ossot|| oosenll 10716 || 10814]| 1 1423 [ ¢ 1117]] 11386 111174 11423 || 1.0814(] 10716 ]| 0.9680 || 0.9301
09501 12384]| 13672} 1 oaoj L1307 1] 14731 11207 |5 10407 || 13672} 1.2384 09501
104211 11265 \ L1868 ] 11866 || 1 1868 (] 1.1263 FMN
EESTAKT ETEDITION COEURC (pi}
V/ &
FRAMATOME

a1




= AR xm

PREPROCESSING

! f 1o
§ ! Yy ¥
) S
'S 1
A
P M ‘ Q B
o) '
L A ! e
L A
o R
2 L
T
E
! ¥ ¥
I | | “?/ s
SRAPEICS .

FPOSTPROCESSING

-D. B M S, (DATA BASE MANAGEMENT SYSTEM )

2\

V/ &
FRAMATOME



7-
FRAMATOME

INFORMATION HANDLING AND STORAGE

INFORMATION MUST BE STORED IN A VERY STRUCTURED
AND COMPACT WAY, IN ORDER TO HALLOW A PRACTICAL
AND USEFUL HANDLING AND GUARANTEE ITS LONG TIME
PROTECTION AND SAFE-GUARD

IN TIME ACCORDINGLY TO Q. A. PRESCRIPTIONS

INFORMATION HAS TO BE STRUCTURED IN COMPACT
PACKAGES, , FACH OF THEM CONTAINING HOMOGENEOQOUS
INFORMATION

EVERY PACKAGE MUST BE ADDRESSED IN A REPERTORY,
WHICH HAVE TO CONTAIN THE RELEVANT INFORMATION
OF EACH PACKAGE, IN ORDER TO ALLOW AN EASY
SEARCH

REPERTORY HAS TO BE STORED IN A PROTECTED AREA
OF THE MEMORY AND HAS TO BE GOVERNED BY AN
ADAPTED SYSTEM

STORAGE OF THE BULK OF INFORMATION HAS TO BE
MADE ELSEWHERE

A
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PROJECT COMPUTATIONAL CHAIN QUALIFICATION

- VIA CRITICAL AND MOCK-UP EXPERIMENTS

- VIA EXPLOITATION OF THE OPERATIONAL EXPERIENCE

23
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POINT-WISE POWER DISTRIBUTION ANALYSIS:

- CAMELEON EXPERIMENT, VARIOUS CONTROL ROD
MATERIALS AND GEOMETRIES IN A UQ2 LATTICE,

WITH A CENTRAL 17X 17 ASSEMBLY;

- EPICURE EXPERIMENT, THREE ZONED MOX ASSEMBLY
IN A UO2 LATTICE, WITH WATER HOLES;

- GEDEON EXPERIMENT: DEPLETION OF SEVERAL
GD203 PINS IN A UO2 SLAB LATTICE

FULL QUALIFICATION OF THE MOX COMPUTATIONAL
OPTIONS:

- REACTIVITY VERSUS CELL MOCK-UP EXPERIMENTS

- POINT-WISE POWER DISTRIBUTIONS VERSUS VARIOUS
CRITICAL EXPERIMENTS, (BATTELLE, MELODIE,

EPICURE)

- ACTIVITIES VERSUS INCORE MEASUREMENTS
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POINT-WISE POWER DISTRIBUTION ANALYSIS

THE CAMELEON EXPERIMENT
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HOMOGENEOUS CLUSTER

CONFIGURATION LAYOUT
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APQOLLO 99 groups
Core radial simplified
calculation

2 GROUP DATA -

CENTRAL ASSEMBLY

DIFFUSION
CALCULATION

CORE RADIAL
DIFFUSION
CALCULATION

Pin Power
DISTRIBUTION

CORE SCALE FACTORS
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FRAMATOME

THE MOX FUEL FEATURES:

ACTIVITY

CONTAMINATION

COOLING

STORAGE, (VOIDAGE REACTIVITY)
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FRAMATOME

POINT-WISE POWER DISTRIBUTION ANALYSIS:

THE EPICURE EXPERIMENT
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