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INTRODUCTION 
i 

The Integral Data Bank is part of the procedure tc create the 
so-called neutronic formulaire with which every design calculation 
is performed with associated uncertainty. 

A modern way to store the integral data has been set up in 
order to handle and recalculate easily with a standard procedure 
(fig. 1) each experimental programme. A direct access way to read 
the data allows an automatic way to obtain the calculation/expe
riment discrepancies associated with a particular data base. The 
BDI has proved to be fully operational and has been used with the 
new nuclear data file JEF1. 

In the present version of the BDI more than 140 experiments 
(critical mass, spectrum indexes, buckling, etc..) both from 
MASURCA and SNEAK critical experiments are documented and stored 
in an easy-to-retrieve from. Also included are irradiation expe
riments in PHENIX and the STEK tission product related experiments. 
Future plans of development concern reactivity measurements in 
critical assemblies, irradiation experiments and start-up experi
ments of SUPER PHENIX 1 and ZEBRA critical experiments. 

I - CONTENTS OF AN EXPERIMENTAL PROGRAMME 

The integral data bank is, by definition, indépendant of the 
calculation methods and of the nuclear data. It describes the 
experiments only by means of isotope compositions and geometry 
specifications. 

The integral data bank includes various experimental 
programmes, each of them being divided in several sub-structures 
such as : 

- general information, 
- core or shielding geometry, 
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- composition and geometry of the basic cells, 
- description of neutronic parameters measured with their 

values and associated uncertainties. 

I.1 - Modélisation 

A lot of experimental details such as cooling canals, 
iron caps of fuel pencils lead to small corrections and are 
independent of nuclear data. 

They are calculated apart as corrections in order to 
store only a modélisation of the experiments. 

The modélisation means corrections to the rough experi
mental results to get the modelised experimental results and to 
the data (geometry and compositions) in order to keep the 
consistency. 

Corrections could be avoided in the futurr as improve
ments are added to the method procedure (3D calculations with 
local heterogeneity descriptions will eventually be possible) and 
there is an increasing interest in reducing the importance for 
modélisation in some of these existing corrections, by means of a 
direct realistic representation in the calculations : 

- Transport-diffusion correction. 
- Anistropy corrections. 
- Reactor cylindrisation. 
- Cell cylindrisation (sheath smeared in the coolant 

zone). 

Other corrections related to geometrical details are 
likely to remain : 

- cooling channels, 
- fuels caps - Angle blocks, 
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- control rod followers (SNEAK), 
i 

- pile driving control rod (MASURCA), 

and modélisation (i.e. correction effects) will still be needed. 

1.2 - Included experiment types 

The integral data bank includes the experimental 
programme performed in KASURCA for the CARNAVAL 4 development 
namely the RZ programme in which several clean cores have been 
studied and those obtained in the framework of the european 
collaboration. 

In these clean cores, the critical mass, the reaction 
rate ratios 0 f 8/a f 5> a

cfi/'0f5' CTf9^afS' a n c^ t^ i e b u ckli n9 have been 
measured and included in the integral data bank. 

The irradiations experiments (separate samples) 
performed in PHENIX have been also included. 

All these experiments, except the critical mass, have 
been brought back to a fundamental mode description, namely inde
pendent of the core geometry. 

The integral data bank nas been extended in order to 
handle reactivity coefficients and control rod experiments. Every 
perturbated situation related to a reactivity coefficient is 
described by its own geometry. Traverses can also be included. 

It is, therefore, foreseen to include in the integral 
data bank : 

- the complete RACINE programme, 
- several sodium void experimental programmes, 
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- safety configuration (SNEAK-12 program) , 
t 

- control rod experimental programmes, 
- the BALZAC programme, 
- the SUPER PHENIX start up experimental programme. 

1.3 - Present experiments 

Several MASURCA programmes are stored in the integral 
data bank : 

- MASURCA 1 A•. 
- MASURCA IB. 
- Rl, R2, R3. 
- ZOC01. 
- Zl, Z2, Z3. 
- RACINE (some experiments). 

Also available are some SNEAK experiments : 

SNEAK 7A, 7B, 9C1, 9C2, 12A, 12B some ERMINE experi
ments (the PLUTO programme) and OAIO, ONIO and some ZEBRA 8 expe
riments. 

The fission products experiments performed in STEK and 
in PHENIX are also available. 

The heavy elements irradiations (PROFIL) in PHENIX are 
included. 

SUPER PHENIX start up experiments will be included and, 
in the frame of an european collaboration, Z2ERA critical experi
ments are also planned to be included. 

The present formats will also be expanded to handle 
specific experiments (like y-heating measurements) not yet 
covered by the present BDI. 
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II - PROGRAMMING TOOLS 
f 

II.i - Way of handling Integral Data 

It has been used for the integral data bank mana
gement the ALOE system. 

This system has various important features : 

- stores data on a direct access tape (ARCHIVE), 
- allows variable dimensional arrays (ESOPE), 
- permits free input format and allows the linking of 

modules (LU), 

The data structuration is made with EDL (Ensemble de 
Données LU) or LU Data Package used for both storage and codes. 

The system is consistent with FORTRAN 77 and has been 
used for CCRR. 

II.2 - Up-dating the integral data bank 

Each experimental programme is described with several 
structures : 

- EDL information 
Every kind of information and documentation may be 

stored here like date and place of the experiments, experimental 
conditions, references to littérature etc... , 

- EDL composition 
Description of the different cells with their 

geometries and their contents, 
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- EDL geometry 

Description of the core or the shields 2D or 3D 

rectangular or hexagonal, 

- EDL measurements 

Description of the neutronic parameters measured, 

with their rough experimental values, their corrections, their 

modelised experimental values, their uncertainties, 

for 'each reactivity measurement, there is one more EDL geometry 

whose name is stored in the EDL measurements. 

Every EDL is associated with these modules : 

- CREATION. 

- EDITION. 

- TRANSFER ur MODIFICATION (see figure 2). 

The last module gives values in the same format then 

the input data and allows therefore moditications and transport 

to an another site. 

II.3 - Up-dating the formulaire 

When a new set of nuclear data (ex : JEF1) is 

available, and a standard method has been decided for the calcu

lation, the aim is to calculate automatically the new discre-
E-C pancies and the sensitivities for the neutronic parameters. 
C 

The standard method includes existing modules, fixed 

routes to link the modules, and intermediate data packages. 

This has been done with the LU language with the 

cell code HETAÏRE and the CCRR modules. An example of the route 

is described in figure 3. 
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It must be pointée out that the routes might be more 

complicated for some other parameters (such as reactivity coeffi

cients) or soie other type of geometry (2D or 3D) therefore 

leading to a real program already done. 

In the future, the usual diffusion code could be 

replaced by the BISTRO transport code and the HETAÏRE cell cede 

could be replaced by the European Cell COde (ECCO) from the 

european collaboration. 

This automatic procedure has proved to be fully 

operational and has been applied successfully for the new nuclear 

data file JEFI processing. 

Ill - CONCLUSION AND FORESEEN FUTURE 

The Integral Data Bank (BDI) developed at Cadarache has 

proved to be fully operational with the already existing expe

riments by up-dating the values and calculating the discrepancies 

with the new nuclear data file JEFI. 

The Integral Data Bank has been agreed to be an acceptable 

starting point for tine European partners. 

Nevertheless, modifications for specific experiments such 

as Y-heating measurement and power reactor irradiations will be 

made. 

The number of experiments will be extended by adding : 

- New clean core configurations ar.d related experiments 

(critical mass, buckling, spectrum indexes). 

- Control rod and reactivity coefficient experiments 

programms (i.e. BIZET, RACINE, SNEAK12 and single rod 

experiments). 

- Power reactor experiments (for the time being, irra-

diation experiments, in the future start-up experiments (SUPER 

PHENIX)). 
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