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Used Nuclear Fuel and Radioactive Waste Management:
a comprehensive regulatory framework

63 GWe
60 GWe

50 GWe

20 GWe

{j ( ANDRA Dec.1991 2006 Aug. 2015

1 GWe Act* AcCts** AcCtr**
VN N %
1970 1980 1990 2000 2010 2020

* Act N° 91-1381 of 30 December 1991 on research on radioactive waste management
b Act N° 2006-739 of 28 June 2006 on the Sustainable Management of Radioactive Materials and Wastes

Act N° 2006-686 of 13 June 2006 on Transparency and Security in the Nuclear Field A
** Act N° 2015-992 of 17 August 2015 Energy Transition for the Green Growth
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Radioactive Waste Management in France:
The main Players
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The French Nuclear Industrial Tool at a glance
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The French Radioactive Waste Classification

and final disposal solutions
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Breakdown of radioactive waste volumes by
category, end of 2013
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Breakdown of volume and radioactivity level of
radioactive waste present at the end of 2013
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Radioactive Waste Management in France
Interfaces for management routes implementation

ASN : Nuclear Safety Authority

Compliance with safety standards: operation, interim storage and disposal

A Y
New packaging Approval for new .
specification for production packaging Periodic
approval and interim storage Inspections
'
i Periodic
Disposal Acceptance package :
specifications application Inspections

Compliance with disposal requirements => individual package acceptance

Andra Final Disposal Facility

>> Provide an optimized conditioning for a safe disposal taking into account various, sometimes A
differing requirements from regulators, producers, “disposers’ and other stakeholders AREVA
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Radioactive Waste Disposal facilities
currently in operation, in France
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Main streams stemming
from Nuclear Power Generation
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Main Operational Waste Streams at NPPs
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100% HM of used fuel

Reference main streams
at La Hague Plant

Used in 4 reactors in France
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Active working zone
labs, process zones
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Recycling

Focus on operational waste
at La Hague Plant

Liquid effluent Filtration, solidification...

'-

> Release

Intermediate
activity, long life

Compacting
|" [ACC]

Low and Decontamination
intermediate Recycling
activity, short life [AD1/BDH]

Cementation
[ACR]

Mineralization
Spent solvent cementation
[MDSB]

n
>

Waste
sorting,
Recycling
[AD2]

Very low activity

not burnable

Waste to be
incinerated

__TRU_

Decontamination
[UCD]

. >

Radioactive Waste Management in France, Nov 11, 2015, Prague

QBSERIEHOSIOND. surtece _ Recycling __ AREVA

Teerwarcd-looking energy



A Broad Range of Processes
for Waste Conditioning
Examples from the La Hague Plant
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Waste package conditioning:
a continuous improvement approach

FIVE MAIN PRINCIPLES

® Develop a continuous approach for increasing waste
Incorporation and volume reduction

® Use the feedback and the proven technology (tool kit) for
conditioning new type of waste

® Develop suitable matrix or filling materials to ensure the
best chemical compatibility

O perfom a comprehensive approach to understand the
physico-chemical interactions and long term disposal

A

® When necessary, develop new technological block
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Radioactive Waste Management:
INNOVATE how to take-up present and future challenges
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» Innovate for legacy waste and already l
planned inventory -

by adapting existing routes with the aim at
increasing performance

* Developed by AREVA, CEA, ANDRA for

Safety (containment, resistance, durability ...) waste with an a prevailing spectrum
Compactness, :

Matrix improvement The “CS_”
Standardization ! \ packaging

Economics : leveraging on Capex / Opex .

by creating new routes only when necessary,
notably for waste categories currently without
a management solution route

* Developed by AREVA, as an A
alternative to sludge bitumization
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THe"'Cigeo deep geological Repository for HLW
and ILLLW
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HLW and ILW-LL storage at La Hague Plant

Stored before their return
to countries of Origins
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Conclusion (1/2)

» The efficiency of the management of radioactive waste shall be
assessed considering the overall route from generation to disposal

e A route = Management during nuclear facilities operations

113 ” H ECO -

e Management “post” operation :

design
—) packaging optimization taking into account “downstream” stages

target for

e Storage I

e Transport a

e Disposal with targeted encapsulation avoidance stages

» Adhere to “golden rules”
AREVA
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Conclusion (2/2)

» Solutions based on safe, proven and continuously improved
technologies and industrial tools do exist

» They allow already the implementation of responsible and
comprehensive routes

» Their implementation for legacy and current waste should not be
differed on the pretext of “more promising” technologies

Avoid burdens to future generation

v
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