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Status of HLW conditioning and final disposal in France:
Scientific, Technical and societal prospects
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Itimate uel reprocessed and more than 1200 Mt,,, MOX
aste : fuel recycled
isposal Recycling : abric 20 000 MtHM

1200 MtHM MOX
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Closing the Fuel cycle... an industrial reality
and a responsible management of spent nuclear fuel
Chemistry
3

nrichment More than 25 years of unequalled
experience in France :
25

+ Until now: ~ 20 000 Mt,,,, spent fuel

MOX Fuel + 1100 Mty /yr of spent fuel

discharged from the French PWRs
PWR 1100 MtHM /

« Up to 1700 Mt,,, /yr of spent fuel

Spent Fuel reprocessed
Reprocessing Reactors 1700 MtHM /
& Services
*Recycles 96%; of spentfuel materials 96
*Saves 30% of natural resotirces 30
- Costsless than- - 6% of the kWh total cast.- - kwh %
« Reduces: by 5 the amount of wastes 5
*Reduces by 10. the waste radiotoxicity: 10
‘Adapted technologies allow. a safe conditioning ‘of wastes to: guarantee:their long
ferm-confinement and stability; for dozZens-of thousands of years
2

French nuclear policy: Main stakeholders

Y

Definition of the French nuclear policy:

=0 + DGEMP, Ecology, Energy and Sustainable Development Ministry (Direction Générale de
'Energie et des Matiéres Premiéres, General Directorate for Energy and Raw Materials)
DGEMP

v

Research and development in the nuclear field:
< CEA (Commissariat aI'Energie Atomique, Atomic Energy Commissariat)

% IRSN (Institut de Radioprotection et de Sareté Nucléaire, Institute for Radiological
Protection and Nuclear Safety)

Y

Companies:
% AREVA,
« Alstom

v

Utilities: EDF

Y

Waste management: ANDRA (Agence Nationale pour la gestion des Déchets
Radioactifs, National Radioactive Waste Management Agency)

ANDRA

v

Safety Authority: ASN (Nuclear Safety Authority) (expert: IRSN)
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Waste Management
Proven Industrial processes already in operation
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Volume of Waste
* French nuclear reactor : operated 40 years at least,

« 58 operational reactors , producing ~80 % French electricity
58 80
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~—ype of waste Volume Annual Volume End % radio
End 2004 Volume m* 2020 activité
M3 M3
200
High Level- 1851 110 3611 91,7
Long Life
MediumLevel- 45518 600 54 884 8,2
Long Life
Low-Medium- | 938 224 28 000 1193001 0,1
Short Life

End-of-life of the current reactors fleet (40 years) ANDRA national inventory 2004

40
80 000 m3 Medium- and High Level — Long Life
1800 000 m3 Very- and Low level
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Research on Waste Management in the frame of the 1991 act

1991

Enhanced
Separation

Save fissile materials
Reduce toxicity
Reduce thermal load

Reduce volume
Improve package
performance

Géolt’)’gmal'
Disposal

E onditioning | | Interim storage
|
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Geological Disposal (bBure siie)

The Bure ANDRA laboratory
constructed in ANDRA
Meuse / Haute-Marne,
500m depth,
130m thick clay-rock 150 My. (argillites of
Callovo-Oxfordian)

500m 130m
1 5000

=) Feasibility of geological disposal in this formation
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French nuclear policy - 2005 - 2006 context :
publie-debates-& new-acts
2005 2006

« Sept 05-Jan 06: Public Debate on High Level Long-Lived

(2005/9 2006/06)

Radioactive Waste

— To structure the roles of the different players
— To inform and share knowledge
E — To build up the decision

« January 2006: President Chirac announced
2006 1
— the construction of a GEN IV prototype by 2020
v 2020

— the creation of a safety and transparency in nuclear affairs
Authority

| * June 2006: waste management act and nuclear
= transparency and safety act
2006 6
adopted by French Parliament
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Towards a sustainable management of nuclear materials

and waste with the Actof-June28,2006
2006 6 28

{:E:I » Implementation of a National Plan for managing nuclear materials and
—_— radioactive waste (PNG-MDR)

The Act defines a stepwise program for Long-Lived Waste (High and Medium
Activity) that accounts for the complementarity of various approaches:

2 Partitioning & Transmutation:

v 2012: Assessment of Gen IV fast Reactors / ADS
[\ ADS
v’ 2020: Fast reactor Prototype 2020

—>Retrievable Geological Repository:

v 2015: Authorization decree 2015
v’ 2025: Beginning of operation 2025

June 2006 act for durable management of radioactive materials and waste
2006 6

el The national plan for nuclear materials and radioactive

waste management :
»Up-date every 3 years

»Based on 3 principles :
» reduce waste volume : spent fuel reprocessed for
recycling,
» waste temporarily stored (cooling),
> after storage, ultimate waste in deep geological disposal

»All waste are considered : HLW, 3H waste, graphite et Ra waste
(disposal in 2013), mining residues, ...
HLW H 2013

ILW ( produced before 2015) have to be conditioned in 2030 at

the latest
» The Actincludes guarantees for long term funding of radioactive waste 2015 2030
management
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Major steps of the disposal Project
= Planning Act of 28 June 2006
2006

- A reversible repository within a deep geological formationmmpference solution for
the long-term management of all HL an IL-LL radioactive waste

« Andra’s objectives: ANDRA
— investigations and studies to select a site and to design a suitable repository

— licence application to be filed and reviewed by 2015 2015
— repository to be commissioned in 2025 2025

« The National Review Board: progress of investigations and studies

«The Local Information and Oversight Committee: general follow-up, information
and consultation mission, particularly on the deep geological repository

A public debate before the submission of the licence application to create a deep
geological repository.
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= 2009
Presentation of reversibility, safety, storage options to the
Government;
Proposal to the Government of a restricted zone for geological
surveys.
? U 30 (+ 10) km?
Y =Public debate (2013)
* 50 M Presentation of the project of repository (sites and
o - designs) - mid-2012
2012
? - 1,000 ha (underground installations, in the ristriced
zone) )
= 250 ha (surface installations)
Lt S

After the public debate, the implementation site of both
underground and surface installations will be selected by
public authorities.
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The information and consultation Programme
Involving stakeholders in the disposal Project

Two complementary objectives:

to inform the public on the progress of the
studies and investigations in a clear and

r adapted way;

+ to engage into a dialogue in order to associate

the public throughout the project.

= to give priority to exchanges with local

residents.
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The information Programme

The Experimental Technological Facility (ANDRA)
ANDRA

Demonstration and information facility on repository and
reversibility concepts

The Visiatome (CEA/Marcoule)
Public information on radioactive waste

management
Pedagogical activities and scientific awareness

International Forum for Radwaste — Tokyo October 2008

14

Major steps of the process

- 2008 deadline
Consultation on Andra’s proposed information and consultation process
Implementation of the process jointly with local stakeholders

.-\x[]k.-\ ANDRA
'. 30 (+ 10) km?

01/2009 deadline (project’'s deadline 09/2009)

2009 1 ( 2009 9 )

Identification of local criteria to be taken into account
(socio-economical,socio-cultural,regional development, etc.)

in order to position a restricted zone.

+01/2012 deadline (project's deadline 06/2012
2009 1 ( 2009 9 )

? Il 1000 ha nsergoundinsataions

= 250 ha (surface

Establishing the implementation proposals for the installations
installations)

of the disposal facility and preparing the public debate

+2016 deadline 2016
Collecting local opinions as reference material for the drafting of a law on reversibility.
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Consultation Process
Establishing 1asting links with local residents

. 4

ANDRA
Ensuring the long-term management of HL and IL-LL waste
HLW IL-LL
- Without dissociating the project constraints from residents’ expectations;

+ By implementing the bases for a mutual commitment and recognition though:

= dialogue
= sharing of knowledge
- By allowing local residents to participate in the decision-making process.

= Incorporating socio-economic and regional-development criteria in site selection
and repository design,
=Creating local dynamics and discussing opportunities resulting from the implementation
of the disposal facility.
The Programme is a contract with principles and means:

=Andra is committed to take into consideration the consultation results;
ANDRA
=The consultation process must take into account the development plan of the project.
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Context-of-public-acceptance-of-nuclearpowerinFrance

()
(=

The end of the 1990s saw a relative loss of confidence in the nuclear
industry because of loss of confidence in science, technology and
political leaders 1990

The most important fact is that a majority of the population is hesitant or
ambivalent about nuclear power :

— About 20% claim to be opposed to the use of nuclear power
20

— About 20-25% claim to be in favor of nuclear power
20 25

— About 50 to 60% claim to be hesitant,ambivalent or without a clear opinion
(“passive acceptance”) 50 60
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nuclear overtaken by coal in the classitication ot polluting energy

Ipsos.

Question : En pensant a tous les types de pollution (environnementale, auditive ou encore visuelle), a

votre avis, est-ce que les énergies suivantes polluent de fagon ... ?

EVOLUTION SUR LE « POLLUTION IMPORTANTE »




