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Example of a Nuclear Pwer Plant
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Nuclear power generation
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Fission reaction
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( ANDRA Power contained in uranium
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Nuclear fuel




ANDRA Radionuclides in a spent fuel
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wastes

Risks associated with the high-level radioactivity
ANDRA

# Radiological and chemical toxicity
® Need for protecting man and its environment

® Criticity

® Terrorism and proliferation
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Protecting man and its environment
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( ANDRA Example of inventory for a nuclear fleet lifetime

Decay of a few most important radionuclides from the

spent fuel
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ANDRA Other risks

® Criticity

® Terrorism and proliferation
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( ANDRA Safety functions and confining barriers
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Available technologies

& 15t barrier: wastes and waste forms already exist
® Spent fuels when considered as a waste

® Vitrified waste and metallic structures when processed
% Characterisation

& 3rd barrier: geological formations
® Crystalline, typically granite
@ Sedimentary, clay, but also salt or [imestone
% Knowledge and understanding of the natural system

& 2nd barrier: engineered system
% To be designed

2 Full system performance to be assessed
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( ANDRA Examples of geological disposal systems

The KBS3 concept (Sweden)

« Waste: Used fuel

« Package: Copper canister

* Engineered barrier: Bentonite
« Natural barrier: Granite

L

Cigéo (France)

« Waste: Vitrified residues

« Package: Iron

« Engineered barrier: concrete and bentonite
« Natural barrier: Clay
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Improving safety conditions

Handling groove

# Limit the inventory

| 10 mm thick welded
stesl joint

FE welding

#® Reduce the amount of
attractive materials

Welded stes! lid

Fuel assembly Stael boely 110 mim thick

Stainless steel cladding:
5 mm thick

Castiron insert

Unalloyed steel tubes

C.IM.0SES.04.0151.E
Large diameter “four- assembly” package for spent fuel (UOX or URE)
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On the long term

le-02

le_ﬂ_'_l‘ E ............. ........ . .................. _E
= limite RFS : =
le-0d % ..................................... _§
le-05g| — 1.139 . :
E E | — 136 &
= i Se79 2
] . -
g lE-ﬂﬁg o+ Cumul %
= - S ]
le-07 £ =
le-08 £
le-09 =
le-10 : : P N R N | : : ii.iiii_ : : PR N N
1000 10000 le+03 le+06
Temps [ans]
: # Monitoring
Societal challenges _
® Memory keeping
THIS DOCUMENT IS THE SOLE PROPERTY OF ANDRA. g
© Andra DINT/14-0151 | IT CANNOT BE REPRODUCED OR COMMUNICATED WITHOUT ITS PRIOR PERMISSION. | gi-xawu;:fza 16

WORLD GREEN ENERGY FORUM



( ANDRA Conclusion

# Radioactive waste represents a major challenge for
our environment

# Solutions exist for low-level activity waste

# Solutions are developed and are being implemented
in the 2020s
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