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Introduction

national disposal concepts, e.g.:
m Swedish/ Finnish KBS-3 concept C NAs of Cu
corrosion and the longevity of the surrounding  bentonite
B Yucca Mountain site C NAs of corrosion and uraninite
leaching under unsaturated conditions

m Opalinus Clay in Switzerland C NAs to demonstrate the
diffusive barrier provided by the host rock

+ What are the NA needs for Japan, where consideration
of direct disposal of SF is only now starting?
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Boundary conditions in Japan

+ In any site, tectonic activity may be significant, potentially high
geothermal gradient, risk of hydrothermal water flow from
distant (10s of km) volcanic activity

+ Need to quickly develop state - of - the - art safety case C
take over as much as possible from international knowledge
base
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International knowledge base

« Different tectonic setting (e.g. Shield rocks of Scandinavia
& Canada)

+ Different ambient conditions at disposal depth (e.g.
Temperature, redox, ...)

+ Different types of fuel (e.g. CANDU)
+ Different regulations (e.g. Cut -off times)

C nevertheless, common problem areas are identified that
need to be handled in the Japanese concept / safety case

mMcCim




Key Issues

+ Radiolysis high and can degrade matrix if no redox buffer

+ Common requirement for long EBS performance, therefore very high
fabrication quality needs to be demonstrated

+ Higher thermal output, therefore need for careful heat management
+ Assure negligible criticality risk
+ No international experience for disposal of corium

+ For programme flexibility, extended period of ease of recovery of
potential resource desirable.
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Concept & layout

horizontal in clay)

# NB this option demonstrated
| to be impractical in Sweden:
| cven less likely to be
appropriate for Japanese
conditions




Concept & layout
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+ Cavern disposal designs could be advantageous if rock
suitable for their construction. These may be especially
useful for managing FDI damaged fuel and allowing
flexibility to respond to uncertainties in future nuclear
programme
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Special considerations for FDI




Overpack

+ Steel can be easily QAd (very thick OPs could be sealed using
screwed or bolted lids): can required performance be
demonstrated?

+ T1is also a potential candidate, maybe with steel insert for
redox control. High quality fabrication again needed.

+ Modern materials (ceramics, cermets, etc.) could also offer
potential, especially when combined with a steel insert

(corrosion may be negligible, so good mechanical failure model
needed)
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Buffer / backfill

ml ncludiwmetdrer®dl

m Including material to reduce criticality risk (boron glass,
depleted uranium, NB could also be included inside SF
overpack)

+ Alternative materials might be considered in some cases, e.g.

m Zeolites / vermiculite (maybe easier to QA, higher T
stability, lodine retention)

m Specialist cements / concrete (less high pH concern than
glass, although TD database limited at high pH)

mMcCim




NA priorities

v+ Spreading release of 0instant
especially | -129, but also ClI-36, Cs-135 (ideally over c100 ka)

+ Assuring redox buffering of  radiolytic oxidant to justify
slow fuel matrix leaching and low solubilities of key RN

+ Corium matrix stability

+ Assessing rigour of spent fuel safety case for cementitious
system
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Overpack longevity

Figure from JAEA
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