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at the boundary of actual possibilities of physics and digitation.

Key words
kerosene, turbulence, alliance project, entropy.

THE SIMULATION OF (CND) NON DESTRUCTIVE CONTROLS:
THE SOFTWARE (CIVA)

P. CALMON
Direction de la recherche technologique
CEA centre de Saclay

ABSTRACT

The quality of products, the security of the installations, and therefore the safety of persons, are the
major bets of non destructive controls (CND). Nowadays, the industrialists increasingly resort to the
simulation for optimizing the achievements. The French Commission of Atomic Energy (CEA) has
strongly contributed to this advancement, and it continues to do this through developing and spreading
the software (CIVA) which is a fruit of its upstream research in this field.

Key words
non-destructive control, the software (CIVA).

&)

\l/
/ |\

144

http://serversmiso.aecs.sy Sl slaall alas i< B ead) 4N ZaUAY) Aa



AALAM AL-ZARRA, N°. 89, JANUARY/FEBRUARY 2004

INTER VENTION SIMULATION IN HOSTILE MEDIUM

L. CHODORGE
Direction de la recherche technologique
CEA centre de Fontenay-aux-Roses

ABSTRACT

Ensure that the staff working in the nuclear installations will be also the least exposed to radiations
and to optimize technically and economically every action of this type: these two possibilities open great
future to the inter vention simulation in hostile medium.

Key words

radiation dose, intervention, hostile medium, interaction, adoptation, dose rate.

PROGRESSES IN VIRTUAL PROTOTYPING

C.ANDRIOT
Direction de la recherche technologique
CEA centre de Fontenay-aux-Roses

ABSTRACT

To represent an object, as wellas its behaviour, before obtaining material outlines of it, has become
a possibility that is increasingly exploited by industry. The occurred progresses in virtual prototyping,
which have become interactive by virtue of real time calculations, open new perspectives to this form of
simulation in many fields. CEA is actively participating in these developments.

Key words
virtual prototyping, virtual environment, digital maquette, the platform of the virtual reality.

THE SIMULATION OF HYDROCARBONS' FIRES

G. DUFFA & T-HA N-BUI
Direction des applications militaires
CEA centre d’études scientifiques et techniques d’Aquitaine

ABSTRACT

The prevention or control of fires related to accidental origins at the time of transport of weapons,
among other sensible materials, is a problematic taken into consideration by the department of military
applications of French Atomic Energy Commission. The approach, in this field, is traditionally normative
and experimental. The digital simulation of the fire of some product surface such as kerosene s, indeed,
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Key words

soldering, austentic steel, isostatic hot compaction.

THE OPTIMIZATION OF COMPACT THERMIC
EXCHANGES BY DIGITAL SIMULATION

- P. MERCIER & P. TOCHON

Groupement pour la recherche sur les échangeurs thermigues (GRETh)
Direction de la recherche technologique, CEA centre de Grenoble

ABSTRACT

In the field of exchanges of heat, investigators carry on basic studies of the mechanisms that govern
the turbulent flows. Such a study is determinant but still partially unclear. In the meantime, industrialists
call always for technological developments with better achievement. At the junction of these concerns,
the tools of simulation play a major role.

Key words

thermic exchangers, digital simulation, turbulent flow.

NUCLEAR REACTORS
FROM SIMULATION TO SIMULATORS

B. FAYDIDE

Direction de [’énergie nucléaire, CEA centre de Grenoble

ABSTRACT

The conception and demonstration of nuclear installations safety, especially the pressurized water
reactors, largely rely on digital simulation, which, in itself, is supported by fundamental and analytical,
as well as comprehensive experimentations that enrich the physical models which serve as bases to the
simulation.

There is software for thermohydraulic simulation such as cathare, which is developed by CEA and
its partners, is being integrated in the simulators that permit, among others things, operators to confront
accidental situations, even the less probable ones.

Key words

nuclear reactor, software, simulation, simulators, cathare code.
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dealing with a new assembly of plutonium fuel, capable of securing maximum consumption of
the latter inside pressurized water reactors. Further to physical concept of the assembly and its
integration inside the reactor, modelling would allow establishing a complete flux of matter and
would help modelling the production of an electronuclear compound as a whole.

Key Words

plutontum, Uranium, recycling, nuclear fuel, software.

PREDICTING THE 3D STRUCTURE OF PROTEINS

H. ORLAND
Direction des sciences de la matiére, CEA centre de Saclay

ABSTRACT

Defintng the spatial structure of a protein, in three dimensional configuration, on basis of its chemical
formula, poses a problem that has no real experimental answer nowadays. Nevertheless, it is an affair of
great interest, especially to the understanding of certain ailments and to the designing of requested drugs.
The mechanisms of action of a protein are indeed closely related to its form and the way it folds itself in.
the digital simulation of that process has achieved too much progress during the last few years.

Key words

Proteins, genome, molecular modeiling, amino acids.

THE VIRTUAL SOLDERING

A. FONTES

Direction de la recherche technologique, CEA centre de Saclay
Y. LEJEAIL

Direction de [ 'énergie nucléaire, CEA centre de Cadarache
E. LARIOTTE

Direction des applications militaires, CEA centre de Valduc
H. BURLET

Direction de la recherche technologique, CEA centre de Grenoble

ABSTRACT

It turned out that digital simulation is an effective means to control the principal effects of soldering,
and to becoming assure of the reliability of the soldered joints. In order that simulation be predictive, it
should model, in a simplified but proper manner, the interactions between the physics of the operation,
the conduct of the bath of soldering, thermal physics, metallurgy and the mechanics of the procedure.
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BEHAVIORAL MODELING

N. LECLER, A. MASSON AND J. VANDERVLIET
Direction des applications militaires, CEA/DAM - Ile-de-France

ABSTRACT

When the performance tests of complex systems are dependent on many parameters, it is often
difficult to determine which will be the sole "good” experimentation that needs to be achieved. The
behavioral modeling implemented at the directorate of military applications, of the French Atomic
Energy Commission, constitutes an effective aid for optimizing such systems.

Key Words

behavioral modeling, experimentation, optimization, systems.

THE SIMULATION PROGRAM: THE GUARANTEE
OF WEAPONS WITHOUT NUCLEAR TESTING

D. BESNARD
Direction des applications militaires, CEA center DAM - lle de France

ABSTRACT

The Simulation, from now on, composes the basic methodology upon which will depend the guarantee
of reliability, security and performance of french nuclear weapons that will replace the nowadays
operational heads — This work will take place without new tests, but with resorting to a new interpretation
of last once. Modelling, digital stimulation and experimentation remain in fact, an indissociable set,
progressive by equipped with new and powerful tools.

Key Words

Reliability of nuclear weapons, treaty for the prohibition of nuclear testing, digital simulation,
simulation tools.

NUCLEAR FUEL
THE MODELLING OF ADVANCED PLUTONIUM ASSEMBLY

R. LENAIN
Direction de l'énergie nucléaire, CEA centre de Saclay

ABSTRACT
The advantage of modelling in the nuclear domain is best illustrated by the study example
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are the new misadventures of the idea that illustrate, for example, in the physics of particles, the quantic
theory of fields, and that conduct the notion of effective theory.

Key words

misadventures, interactions, transmissions, normalization, fractal, quantic.

THE SIMULATIONS IN PHYSICS OF PARTICLES
B. MANSOULIE
Direction des sciences de la matiére
CEA centre de Saclay

ABSTRACT

In the simulations that associate experimentations on physics of particles, the detailed description of
physical process, beside elaboration of more and more sensible detectors, plays an essential role. But
chance is not at all absent, because it presents the best means not to introduce a roundabout way in the
choice of data which need be injected in the modelling of complex phenomena, and because quantic
physics is intrinsically a mere probability. These simulations produce virtual data that are very near to

what would the reality be later on.

Key Words

Monte-Carlo simulation program, simulation of boson Higgs decay, virtual data, modelling of
phenomena, large hadron collider.

THE MODELLING OF SURFACES, INTERFACES AND
NANOSTRUCTURES

M-C. DESJONQUERES, D. GREMPEL, H. NESS AND C. BARRETEAU
Direction des sciences de la matiére, CEA centre de Saclay
D. SPANJAARD
laboratoire de physique des solides - Orsay

ABSTRACT

The comprehension of a process and the control of its manipulation, such as the spontaneous
nanostructure of surfaces and the conduction between a microscopic point and a surface, are essential for
the industry of new technologies, where miniaturization is a major challenge. In this domain, modelling
shall take into account the atomic character of matter with extremely high accuracy.

Key Words

Physics of surfaces, chemistry of surfaces, interfaces nanostructures, scanning tunneling microscope.
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the flow of neutrons induce a structural development of materials (called aging) that can be translated
into a modification in its properties. How could we predict the behaviour of materials on the very long
run? And how could we extrapolate their development under new conditions of irradiation? How could
we cven predict their properties under severe exposure conditions? Numerical simulation shows to be
an inescapable tool, both for supporting experimentation augmenting the “return of investment”, and as
a unique resort when experimention is inaccessible.

Key Words
simulation, Monte-Carlo method, tomographie atomic probe, Algorithm, theory of density
dependence.

B — = =

THE MODELIZATION OF BIOLOGICAL MACROMOLECULES

M. J. FIELD
Institut de biologie structurale
J. PIERRE EBEL
Direction des sciences du vivant - Grenoble

ABSTRACT

The simulation shows that it is the appropriate instrument which permits to explore the best quantity of
the large amount of data that comes from the construction of important projects of the gentic inheritance
of different organisms.

In this frame, the Atomic Energy Commission (AEC) in France is interested especially in the
modelization of the structure of biological systems and its duties as proteins. In addition to deepining the
knowledge, these researches will have industrial and pharmaceutical sequences as development of new
antibiotics, medicine and biological mimeties.

Key Words

modelisation, macromolecules, genome, protein, antibiotic, mutation, nucleic acids.

THE MISADVENTURES OF THE THEORY FOR A PREDICTIVE
PHYSICS

J. ZINN-JUSTIN
Direction des sciences de la matiére
CEA centre de Saclay

Whether theory precedes the experiment or follows it, it should, in the field of physics, carry out
certain simplifications in a more or less provisional manner ,

Under this condition, it turns practically to be predictive in agiven moment .It should particularly
identify all the important parameters which permit describing the phenomenons in given scale. These
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ABSTRACT

Earth climate is the result of complex interactions between numerous processes that involve
atmosphere, oceans and continental surfaces. How does this system work? Would it be possible to
forecast its evolution at the scale of one season or longer term? Do the human activities modify, in
their course, the big climatic balances on earth. What are the consequences of these activities on
humanbeing life in future? There are so many questions that render the rescarches on climate and its
evolution particularly sensible, and that focus light on climate models and their results. These digital
models, known under the term “models of general circulation” permit to simulate the temporal evolution
of the three-dimensional characteristics of the atmosphere and oceans, taking into consideration their
interactions with the continental surfaces and glaciers.

Key Words

climate, atmosphere, oceans, continental, surfaces, glaciers, digital, models.

SIMULATION AND STORAGE OF NUCLEAR WASTES

L. TOUMI, E. MOUCHE AND A. BENGAOUER
Direction de ['énergie nucléaire - CEA center de Saclay

ABSTRACT

In the domain of storage and deposition of nuclear wastes, simulation comes, as in other domains, to
complement experimentation. But, here, when one takes into account the related time scales, it can also
substitute experimentation more than is the case in other domains. What is the role of stmulation? It is
to facilitate the search for determinant parameters in the evolution of sites, materials and packages, and,
finally, in the evolution of radiation doses intended to be preserved as long as they still induce an effoct
on humans.

Key Words

simulation, storage, deposition, geological medium.

THE SIMULATION OF MATERIALS

G. MARTIN
Direction de I'énergie nucléaive - CEA center de Saclay
G. ZERAH
Direction des applications militaires - CEA center DAM-1le de France

ABSTRACT

In nuclear industry, materials largely contribute to increase the reliability and safety of reactors in
one hand, and the installations of the cycle of fuel themselves on the otherhand. Their behaviour under
irradiation is obviously a major concern for the metaliurgist. Indeed, the action of ionized radiations and
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NBSTRACT CF T2 SUBIEETS (PURPLISHTED 1Y TS 1SSUE

COMPREHENSION, DESIGN AND EXECUTION: THE THREE
PURPOSES OF SIMULATION

E. KLEIN
Direction des sciences de la matiére
CEA centre de Saclay

ABSTRACT

As a scientific activity, simulation seems to offer, in advance, as much promises as risks. Researchers
and Engineers shall be kept aware of its limitations since it provides an indispensable mean for bypassing
the insufficiencies and incapabilities of experimentation.

Key Words

simulation, experimentation, modeling, theory.

SIMULATION AS AMETHODOLOGY FOR R&D

D. BESNARD
Directeur du programme simulation
Direction des applications militaires - CEA center DAM - Ile de France

ABSTRACT

Scientific research, which is traditionally organized in accordance with the dialectic of theory and
Experiment, is progressively structured according to a triplicity that firstly associate theory and modeling,
and then join to numerical simulation that is followed by experimental verification. This methodology of
Simulation in different levels of maturity, according to the sectors, impose itself everywhere today.

Key Words

methodology of simulation, dialectic theory/experiment, digital simulation, validity, modelisation of
the climat.

THE MODELLING OF CLIMATE

P. BRACONNOT & O. MARTI
Laboratoire des sciences du climat et de ['environnement - CEA-CNRS
Direction des sciences de la matiére - Saclay
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