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1- Déchets nucléaires hautement
radioactifs
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from waste to full closed fuel cycle
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2- Fermer le cycle du combustible
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Why full recycling nuclear fuel today

Growing need
for “clean
energy”

Emergency for
fuel cycle
closure

Triple nuclear
capacity by 2050

(including P&T) in the world
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natural resources nat. Resources o
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Quantities at different stages for 1GWe PWR
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Chap.ll — results of the current French cycle
The general environmental indicators of the TTC
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A Holistic Approach

Societal aspects

* Focus on society’s worries and concerns

Desirability

Economics

* ldentification of the return on investment
of the pre-industrial demonstration of full
recycling

© 2023 OECD/NEA

www.oecd-nea.org

Advanced technologies for full recycling

 Advanced separation technologies for used fuels
from Gen II-111 LWRs

 Advanced fuel fabrication and performance
 Transmutation systems: SFR, LFR, ADS, MSR
* Reprocessing of advanced fuel

 Advanced fuel technological aspects:
transportation, cooling, and handling



@ Investment Costs in transmuting machines

 Fast neutron spectrum is needed
 ADS safety parameters are less affected by MA
Investment needed for

reduction MA in A countries + reduction MA in B countries
— 20 EFITs = 30 G€ - 46 G€
— 29 ESFRs HOM mode = 174 G€ - 261 G€
— 67 ESFRs HET mode = 402 G£ - 603 G£

 Deployment
— EFIT: small units can be local + shared investment
— ESFR: large units cannot be local because of the number of the needed units

OECD/NEA www.oecd-nea.org
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Progress of Work: Societal Aspects

Key messages

» Closing the fuel cycle is a ““socio-technical” issue and should be addressed
accordingly

It is crucial to bring in the perspectives of all different stakeholders — to
make the overall approach more robust both technologically and socially (link with
the monetisation of societal values — see economic chapter)

» Stress the need to take these views, perceptions, opinions and values into account
to engage with the stakeholders early in the innovation process

« Now, very limited scientific data on how various stakeholders would perceive this
iInnovation and its potential impacts. There are limited empirical social science
studies in this field (fuel cycle closure and P&T): need to collect more data and
consolidate the Task Force’s assumptions on societal aspects.

© 2023 OECD/NEA www.oecd-nea.org 11



* Arnstein’s :
* Ladder of Participation (1969)

- Romanticizes participation

Thinking theoretically about uncertainty,
conflict and engagemé vvoe

2 Citizen Control - I

Delegated Power ~ Citizen Power
Partnership J

Placation =

Consultation >~ Tokenism
Informing e

Therapy
} Nonparticipationé
Manipulation




For the Discussion

1.1f we demonstrate that technically and economically, we can
realize industrially the Full closing Fuel cycle means
recycling Pu and transmuting MAs.

What should we do with the societal dimension ?
and with which stakeholders ? [open discussion]

2.1f the Geological Disposal Repository can do the job for
managing the HLW. Should we accept it as such?

If Yes why? If No why? [open discussion]

21-06-25
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