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STRATEGY 

Training and dissemination  
of knowledge 

Technology development  
and transfer 

Low-Carbon 
Energies 

Very Large 
scale facilities 

Defence and  
Global security 

Information and 
HealthTechnologies 

Recherche Fondamentale  
30% de subvention 

Fundamental Research  
30% of the subsidies ~   ̲ 

SAO PAULO December 2012, 10 |  PAGE 2 



10 RESEARCH CENTRES IN FRANCE 

Grenoble 

Nuclear fuel cycle  
and waste management 
Vallée du Rhône 

Nuclear : Fusion, fission 
Bioenergies 
Provence Alpes Côte d’Azur 

Micro-Nanotechnologies 
Nanobiotechnologies 
New Technologies for Energy 
Rhône-Alpes 

Materials 
Centre, Bourgogne 	



 Gramat Cesta 

Marcoule 
Cadarache 

Lasers and plasmas 
Aquitaine 

Vulnerability assessment 
Detonics 
Midi-Pyrénées 

Physical sciences, software technologies,  
high performance computing, biomedicine 
Ile-de-France 

Bruyères-le-Châtel 

Saclay 
Fontenay-aux-Roses 

Valduc Le Ripault 
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KEY FIGURES 2011 

 4,3 Md€  
 4 200 

 15 867 
Civil and military budget  

Employees 

Patent families in portfolio 

PhD students 

Delivered priority patents : 3rd national deposant  

Innovative technology start-ups created since 1984 

Current licence agreements 

Equipex 
Labex  27 

Joint research units 
Competitiveness clusters   31 

Correspondent Research Laboratories  

 52 

 27 

 596 
 665 

 1 524 

 150 

Agreements with universities and research establishments  55 

Scientific publications in 2010 (ISI base)  4 357 

 16 

Projects financed by Europe (FP7)  530 
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ORGANIZATION 

Nuclear 

Defence 

Strategy and 
External Relations Institut National des Sciences  

et Techniques Nucléaires 

Human Resources 
and Training 

Technological 
Research 

Cadarache 

Marcoule 

Fontenay- 
aux-Roses 

Risk Control Information Systems 
Management 

General Directorate 

Bernard Bigot 

General Administrator 

Hervé Bernard 

Deputy General Administrator 

DAM-Ile-de-France 

Le Ripault 

Valduc 

Gramat 

Cesta 

High-Commissioner 
for Atomic Energy 

Yves Bréchet 

Saclay 

Grenoble 
Functional sectors 

Operational sectors 

16 000 employees 

Life Sciences 

5 

Physical Sciences 
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NUCLEAR COUNSELORS NETWORK IN FRENCH 
EMBASSIES  
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             WARSAW : Philippe PIERRARD 
            philippe.pierrard@diplomatie.gouv.fr 

• 

• 
• 

• 
• • • • 
• • 

• 

• 

• 
• 

• 

• 
• • 

              LONDON : Jean-Marc CAPDEVILA 
             jean-marc.capdevila@diplomatie.gouv.fr 

           WASHINGTON : Cyril PINEL 
            nuclear.counselor@ambafrance-us.org  

          BRUSSELS – EU : Guillaume GILLET 
          guillaume.gillet@diplomatie.gouv.fr 

             PARIS : CEA 
            ceanews.contact@cea.fr 

                VIENNA – IAEA : Stéphane BAUDE 
               stephane.baude@cea.fr 

               NEW DELHI : Sunil FELIX 
              sunil.felix@diplomatie.gouv.fr  

              BEIJING : Pierre-Yves CORDIER 
                      pierre-yves.cordier@cea.fr  

            TOKYO : Christophe XERRI 
             christophe.xerri@snaft.jp 

               MOSCOW : Philippe DUBUISSON 
             philippe.dubuisson@cea.fr 

• 

              BUDAPEST : Gérard COGNET 
            gerard.cognet@cea.fr 

            BERLIN : Jean-Claude PERRAUDIN 
            jean-claude.perraudin@diplomatie.gouv.fr 

• 

• 

           SEOUL : Jean-Yves DOYEN      
           jeanyvesdoyen@kornet.net 

BRASILIA : Serge PEREZ 
serge.perez@cea.fr 

                ABU DHABI : Denis ROBERT-MOUGIN 
           denis.robert-mougin@diplomatie.gouv.fr 



NUCLEAR ENERGY DIVISION (DEN) OF CEA 

to Core 
 From Nucleus 

R&D Strategy of the Nuclear 
Energy Division 
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DEN Organization 
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DEN Structure 

CADARACHE 
(+ Grenoble) 

MARCOULE 

DANS 
SACLAY (+ Far) 

Reactors 

Nuclear fuel cycle, 
Dismantling/decommissioning 

Simulation,  
Advanced Nuclear Materials 

JHR 
ATALANTE 

Fuel Cycle Studies 

EOLE & MINERVE 

MASURCA 
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DEN segmentation 

Nuclear 
Energy 

Back-end of 
future Fuel Cycle 

Front end of 
Fuel Cycle 

  2nd and 3rd 
Generation 

  
Simulation 

JHR Reactor 4th Generation 

Scientific and 
Technologic 
Basic Research 

Back-end of 
present Fuel 
Cycle  

Dismantling 
Decommissioning 

Dismantling 
Marcoule 

Dismantling Saclay 
& Fontenay 

Dismantling 
Cadarache & 
Grenoble 

Waste 
Management 

Waste processing 
and storage 
facilities 

Transport 

Infrastructures 

Research 
Valorization 

•  Naval 
propulsion 
•  Fusion 
materials 
•  Facility 
management  
•  Industrial 
Nuclear 
applications 
•  Fight against 
proliferation    
•   … 
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Valorization   
  Provide to non nuclear industry or the other CEA divisions our skills 
  and our tools 

DEN Stakes 

Dismantling/Decommissioning 
   Clean-up and dismantling nuclear facilities at the end of their life cycle 

Nuclear Energy 
   Support current nuclear energy industry 
   Take part in the development of future industrial nuclear systems 

Training 
  Make up skills in the nuclear energy field 
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A fast neutron reactor for:  
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2009	
   2010	
   2011	
   2012	
   2013	
   2014	
   2015	
   2016	
   2017	
  

Feasibility	
  Report	
  on	
  
minor	
  ac&nides	
  
par&&oning	
  

Posi&on	
  Report	
  on	
  
minor	
  ac&nides	
  
par&&oning	
  and	
  
transmuta&on	
  

Start-­‐up	
  of	
  core	
  
manufacturing	
  
workshop	
  (AFC)	
  

Posi&on	
  Report	
  on	
  MAs	
  
bearing	
  fuels	
  fabrica&on	
  
facility	
  (ALFA)	
  

Decision	
  to	
  
con&nue	
  

 	
  Technological	
  
studies	
  
 	
  Choice	
  of	
  ASTRID	
  
power	
  

End	
  of	
  
Conceptual	
  
Design	
  Phase	
  2	
  

End	
  of	
  
Conceptual	
  
Design	
  Phase	
  1	
  

ASTRID	
  and	
  associated	
  facili9es	
  schedule	
  

Public	
  Debate	
  
Waste	
  Storage	
  
(28	
  june	
  2006	
  Act)	
  

Decision of 
commitment 
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The Gas Fast Reactor (GFR) 

OBJECTIVES 

To concentrate on key technologies  (fuel 
and safety mainly) and make in Europe the 
conditions favorable in 2012 for the 
launching of an experimental GFR 
(ALLEGRO) 

A 50-80 MWth 
reactor 
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Optimization of current nuclear systems 
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Optimization of current nuclear systems 
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Integrated softw
are 

1 - Neutronics 
2 - Thermo-hydraulics 
3 – Structural Mechanics 
4 – Cycle chemistry 
5 - Materials 

Platforms for major 
nuclear engineering 
areas 

SALOME  
(coupling platform) 

Scientific and technological 
research 

Basic studies 
Modelling 
Experimentation 
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Programs support 

Gen	
   2,	
  3	
   Gen	
  4	
  
Naval	
  
Propulsion	
  Gen	
   2,	
  3	
   Gen	
  4	
  

Nuclear	
  Fuel	
  

Gen	
   2,	
  3	
   Gen	
  4	
  

Reactors	
   Fuel	
  Cycle	
   Waste	
  storage	
  

Experimental	
  
reactors	
  

  Explore areas difficult to 
access by experimental 
means 

 Reduced research times 

  Reduced investment 
costs 

Multi-scale approach  
at 4 different levels 

Simulation: reducing duration of studies and optimizing investments 
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EDF 20% 

AREVA 10% 

NRI (Czech Rep) 2 % 

CIEMAT (Spain) 2 % 

SCK (Belgium) 2 % 

VTT (Finland) 2 % 

IAEC (Israël) 2 % 

DAE (India) 3 % 

Vattenfall 
(Sweden) 

2 % 

Euratom 6 % 

JHR Reactor –  
A high performance material testing reactor under construction 
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JHR Reactor 
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Large multipurpose infrastructures for nuclear development 

OSIRIS / Saclay 

LECA/STAR  

ATALANTE / Marcoule 

CADARACHE 

CABRI 
LECI / Saclay 

LECA/STAR  
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Dismantling/Decommissioning 

o  A responsible waste management  

Intermediate-Level - Long 
Lived - Waste (ILW-LL) in 
hot cell 

Conditioned 
waste in hot cell 

ILW-LL storage in 
CEDRA (CEA/
Cadarache) 

Future High Level Waste  

geological disposal SAO PAULO December 2012, 10 |  PAGE 22 



Direction  
Département 
Service 

Commissariat à l’énergie atomique et aux énergies alternatives 
Centre de Saclay | 91191 Gif-sur-Yvette Cedex 
T. +33 (0)1 XX XX XX XX | F. +33 (0)1 XX XX XX XX 

Etablissement public à caractère industriel et commercial | RCS Paris B 775 685 019 

Thank you for your attention  

Obrigado por sua atenção 
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© CEA  

French Strategy for fuel cycle 

Final disposal 

Mines 
Concentration 
Conversion  

Enrichment 

UOx fuel 
Fabrication  

MOX fuel 
Fabrication  

Reprocessing  
plant   

Reactor 

Reprocessed 
Uranium  

Natural Uranium 

wastes  
MA, FP 

Spent fuel 

Used MOX Interim 
storage 

Depleted 
Uranium 

Vitrified 
HLW 

 compacted 
ILW 

Plutonium 

Storage 

Short  lived 
L&ILW 
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PLUTONIUM MULTI-RECYCLING IN FAST 
REACTORS 

fission/absorption ratio for different elements in  PWR and in SFR 

In Fast Reactors : all plutonium isotopes are efficiently fissioned - 
plutonium multi-recycling is possible 

In Thermal Reactors : plutonium recycling leads to the accumulation of 
isotopes greater than plutonium causing an increase of plutonium stock 
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Conservation of Uranium resource 

IN A PWR, FOR 1 GWE X YEAR, IT’S NEEDED: 

200 t Unat 
20 t U 5%  

180 t Udepl 

PWR Enrichment 1 t 235U  

For FNR, it’s only needed 

converted in plutonium and renewed     

1 t 238 U (Udepl, Unat,  Urt) 

Use of uranium resources with PWR only 
for 2 scenarios (High and low) 
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© CEA  

Fuel Cycle for FNR 

Final Disposal 

Mines 
Concentration 

Conversion  Enrichment 

 MOX- FNR  fuels 
Fabrication  

Reprocessing  
plant   

Fast neutron  
Reactor 

wastes 
(FP + MA) 

Spent Fuel 

Depleted Uranium/ 
Reprocessed Uranium  

 vitrified 
HLW 

compacted 
ILW 

Storage 

short Lived 
L&ILW 

uranium 
Plutonium 
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Minor actinides Transmutation 
decrease long-term radiotoxicity and thermal loading of ultimate wastes 

 Transmutation is a slow and complex process ; 
fast neutrons systems are more appropriate.  

The fraction of fission is higher in a FNR 

[from INL] 
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