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mployees

Civil and military budget

Patent families in portfolio

Scientific publications in 2010 (ISI base)
PhD students

Delivered priority patents : 3" national deposant
Current licence agreements

Projects financed by Europe (FP7)

Innovative technology start-ups created since 1984

Agreements with universities and research establishments

Joint research units

Competitiveness clusters

° Correspondent Research Laboratories

quipex
{
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CZA ORGANIZATION
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DE LA RECHERCHE A LUINDUSTRIE

ce NUCLEAR COUNSELORS NETWORK IN FRENCH

— EMBASSIES

- BERLIN : Jean-Claude PERRAUDIN WARSAW : Philippe PIERRARD B BUDAPEST : Gérard COGNET
jean-claude.perraudin@diplomatie.gouv.fr B philippe.pierrard@diplomatie.gouv.fr [ ] gerard.cognet@cea.fr

N\ LA LONDON : Jean-Marc CAPDEVILA
r4InY jean-marc.capdevila@diplomatie.gouv.fr

MOSCOW : Philippe DUBUISSON
- philippe.dubuisson@cea.fr

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

. TOKYO : Christophe XERRI
christophe.xerri@snaft.jp

—

///“\\ SEOUL : Jean-Yves DOYEN
WN¥# jeanyvesdoyen@kornet.net
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BRUSSELS — EU : Guillaume GILLET
guillaume.gillet@diplomatie.gouv.fr

X

SR V',

v

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

BN  \EW DELHI : Sunil FELIX
& sunil.felix@diplomatie.gouv.fr
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PARIS : CEA
ceanews.contact@cea.fr

{% VIENNA - IAEA : Stéphane BAUDE O BRASILIA : Serge PEREZ *: BEIJING : Pierre-Yves CORDIER
stephane.baude@cea.fr serge.perez@cea.fr pierre-yves.cordier@cea.fr
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NUCLEAR ENERGY DIVISION (DEN) OF CEA

to Core
From Nucleus

R&D Strategy of the Nuclear
Energy Division




DEN Organization

Programs
Divisions

Sdentific Division
(DS)

Quality and Environment X

Nuclear Energy Division

Director
Deputy Director

N L.
Innovation and Nuclear Division (DQE)
?{;‘I‘;‘:ﬁn Division Functional Human Resources

Divisions Division (DRH)

Nuclear Cleanup and Management and
Dismantling Division Business Division (D GES)
(DADN)

y

ﬁ
Transversal program Division
“Advanced Materials” Operational
Divisions

CEA/Marcoule Division

Saday Nuclear Activities Division

CEA/Cadarache Division




DEN Structure

Simulation,
Advanced Nuclear Materials 33

DANS N "”__J

SACLAY \

e Reactors

MARCOULE

FADARACHE

Nuclear fuel cycle, ‘ ,_
Dismantling/decommissioning Q
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Nuclear
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Scientific and Back-end of
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Basic Research Cycle

e o

2

Simulation

A
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Infrastructures

Research
Valorization

* Naval
propulsion

* Fusion
materials

* Facility
management
* Industrial
Nuclear
applications
* Fight against
proliferation
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Dismantling
Marcoule

Joilig DI — |
Dismantling Saclay
‘& Fontenay 1

Dismantling
Cadarache &
‘Grenoble ) |

Waste
‘Management 1

- Waste processing
- and storage
~facilities 1

LTransport 1
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DEN Stakes

Nuclear Energy

%, Support current nuclear energy industry
%, Take part in the development of future industrial nuclear systems

Dismantling/Decommissioning

%, Clean-up and dismantling nuclear facilities at the end of their life cycle

Valorization

% Provide to non nuclear industry or the other CEA divisions our skills
and our tools

Training
%, Make up skills in the nuclear energy field
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A fast neutron reactor for:

 Total recycling of materials .
- Uranium resources conservation »

* Public acceptance = Separation/transmutation of
minor actinides (28th June 2006 act) »

= Development of reactors and back-end fuel cycle
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End of
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Design Phase 1

End of
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Design Phase 2
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The Gas Fast Reactor (GFR)

w——— Central top access for fuel handling
avnste e | QBJECTIVES

lock door

DHR forced convection circulator
+ LOCA case

+ fuel handling operation  ~—, “'
Specifications in progress 24

Total height: 24 m

Decay _, Outer diameter: 16 m

Heat »,
Removal
Exchanger
1.5 MWth
He/H,0

To concentrate on key technologies (fuel

and safety mainly) and make in Europe the

15m

conditions favorable in 2012 for the

i I launching of an experimental GFR

50 MWth U tube

- A (ALLEGRO)

= ,Main Radial Circulator

Mechanisms oy | Muwe
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Optimization of current nuclear systems

Reactors and Fuel

> Increase Reactors Lifetime

> Improve Fuel Performances
and Plant availability

> Improve Nuclear Power Plants Safety
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Optimization of current nuclear systems

Chemistry

Q§E'E§§§'%

Cycle

Front-end Fuel Cycle

» improve the efficiency of extraction
processes

Recycling :
MOX Fuel

2 ﬁf fabrication
33

Ultimate

"
> reduce environmental impact g \
pent Fuel ™\
g . g - - Reprocessing V'Reactors
> review isotope separation innovative & Services

processes
Back-end Fuel Cycle

» keep on optimizing treatment processes
and plants

> reduce environmental impact

> study waste conditioning and their behavior
under repositories conditions
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Simulation: reducing duration of studies and optimizing investments

Naval

Experimental

Gen 2, 3 reactors Propulsion
Reactors Fuel Cycle Waste storage  Nuclear Fuel
Programs support
& Explore areas difficult to 2
access by experimental (SA'-OI"_"E Jatform) Q
coupling platform o
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t e U0 ﬁ areas 3 — Structural Mechanics
costs 2 ..g 4 — Cycle chemistry
‘—; <X 5 - Materials
g E
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Basic studies Scientific and technological
Need to extend Modelling research
this activity Experimentation

Multi-scale approach
at 4 different levels
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JHR Reactor —

A high performance material testing reactor under constru%ion

Ill_ =

Consortium P artnership
and Associated Partners

EDF 20%
AREVA 10%
NRI (Czech Rep) | 2%
CIEMAT (Spain) 2%
SCK (Belgium) 2%

VTT (Finland) 2%
IAEC (Israél) 2%
DAE (India) 3 %
Vattenfall 2%
(Sweden)

Euratom 6 %
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e Research infrastructure to perform screening,
qualification and safety experiments on material
and fuel behavior under irradiation

« Significant production capacity
to produce Radio Isotopes

Mo99
targets
T

R o0
o

Y R

Additional capacity
on moving box

E 20




* Operate large Infrastructures (reactors - labs - experimental
platforms) for R&D activities

« Renew the Infrastructures to conduct new programs and
satisfy administrative and legal constraints
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Dismantling/Decommissioning

Goals

- Aresponsible waste management

- Clean-up and dismantling nuclear facilities at the end of their life cycle

- A program management taking into account technical and economical
optimization

o Aresponsible waste management

Intermediate-Level - Long Conditioned ILW-LL storage in
Lived - Waste (ILW-LL) in waste in hot cell CEDRA (CEA/
hot cell Cadarache)

Future High Level Waste

geological disposal SAO PAULO December 2012, 10| PAGE 22



Thank you for your attention
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French Strategy for fuel cycle
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PLUTONIUM MULTI-RECYCLING IN FAST

REACTORS

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

In Thermal Reactors : plutonium recycling leads to the accumulation of
iIsotopes greater than plutonium causing an increase of plutonium stock

m PWR
m SFR

Fission/Absorpt

fission/absorption ratio for different elements in PWR and in SFR
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Conservation of Uranium resource

Enrichment

200t U,

1t 235U
20t U 5% PWR |

180 t U,

For FNR, it’s only needed

converted in plutonium and renewed

1t2%U (Udepl! Unat, Urt)

Use of uranium resources with PWR only
for 2 scenarios (High and low)
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Fuel Cycle for FNR

Concentration
Conversion
© CEA

Enrichment

/
Reprocessed Uranium

Final Disposal

: vitrified Plutonium /
compacted - g uranium
MOX- FNR fuels
Storage | wastes - .
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Li\-;ed
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plant
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Minor actinides Transmutation
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= Transmutation is a slow and complex process ;
fast neutrons systems are more appropriate.

The fraction of fission is higher in a FNR

Fission/capture
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