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Site Selection Procedure - Germany

« Started in 2017
« Site selection will take several decades, followed by construction, operation, ...
 Licences for interim storage were granted for 40 years (first to expire in 2034)

=» New applications necessary for interim storage
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Waste Inventory

Spent Fuel Vitrified waste Waste from Research and Test Reactors

© Posiva
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Dual Purpose Casks

Waste from Research
and Test Reactors

[ ~ Vitrified waste

Spent Fuel
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Hypothetical Measures?

Interim Storage Conditioning? Extended Interim Storage Conditioning! Repository
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Interim Storage

» Currently, no evidence for systematic failures for up to 100 years
(e.g. cladding)

« Conceivable Scenarios:
Impairment of its safety by aging (e.g due to temperature, radiation
and other effects of radioactive decay)
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Hypothetical Measures?

Interim Storage

Repository

Nuclide inventory
/ waste matrix

Radionuclide
Enclosure Consequence Measures? e
mobilisation?

Dual Purpose
Casks
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Disposal

Mobilisation and mobility of radionuclides

Impact of interim storage and repository concept

Near field

a, By H,O

2
W / Water radiolysis

Generation of oxidants

Method: (H,0, Oy...)
i .. SR i ' — BT
Reference concepts with boundary conditions: NpeaTe UG — and other redox sensitive RN
- ST
Temperature: Inventory (heat generation), loading (H,0, HCO;)

Detachment Dissolution of the matrix

of containers, distance, features of host rock and AL oy ABE

geotechnical barriers

Precipitation of 2! solid phases

Fluid: composition and availability M #7100, 2H,0(s)’ + other RN

Taken from: Grambow et al., MICADO - Model Uncertainty for the Mechanism of Dissolution
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Reference Disposal Concepts

Salt (Former German)  Clay (Swiss) Crystalllne (Swedlsh)

POLLUX® cask Steel cask KBS 3 (iron and copper cask)
Bentonite (Mx-80) Bentonite (Mx-80)
Tocask = 200 °C Tocask = 150 °C Tocask= 100 °C
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Assessment (Interim Storage)
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Hypothetical Measure | Inventory Radionuclide mobility | Radiation protection Handling
Thermal treatment Vitrified rad. waste lower Fczsllselg'lcxilvgl)gdh:;e no impact
Earlier removal from Higher dose rate/ . .
interim storage Al N e higher (collective) dose Tl R
Heating Spent Fuel (LWR) No effect z:%suség?{vgl)g:s;e identical
Gentle procedures Spent Fuel (LWR) No effect Fc?llselg'lc!i,vgl)gg:sre identical
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Assessment (Conditioning, repository)
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Hypothetical Measure Inventory Radionuclide mobility | Radiation protection | Handling
. Vitrified rad. waste, . Higher dose rate /

52g22t2§:}zval / spent fuel (LWR, Zlaorleiifrect / possibly Possibly higher identical
g WWER) (collective) dose

Overpack, capsulation, All No effect / delayed P055|bl¥ higher restored

welding (collective) dose

Thermal treatment Vitrified rad. waste Lower (Pc(:)SElS;Z'chi/vgl)g:s;e no impact

Heating / cooling Spent fuel (LWR) No effect Z:%S[[S(;g'lc‘ilvgl)g:oe;e restored

Ir)terlm storagg DPC as Spent fuel (LWR, RR) No effect/ possibly P055|bly lower minimized

disposal container delayed (collective) dose
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Summary and Results

= Proposal of hypothetical measures for extended interim storage and repository concepts

= Assessment of mobilisation of radionuclides in final repository
» Hypothetical measures could ensure or restore handling

> Most measures would increase the collective radiation dose

» Low impact on radionuclide mobilisation and mobility in repositories
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