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Workshop on Nuelear Cycle System
for the 21st Century

Karslruhe, Germany
May 6-8, 2002

Japan Atomic Industrial Forum Ine.(JAIF), Institute for Transuraniom Elements(ITU),
Central Rescarch Instilute of Electric Power Industey{CRIEPI} and Karlsrohe Research
Cenler(FZK) jointly organized the Workshop on Nuclear Cyele Sysiem for the 21% Century
inviting nuclear encrgy ¢xperls from Europe, Japan, USA, Russia, and Korea in order (0 search
the direction of luture nuclear encrgy system development by diseussing the optimum nuclear
cnergy system that is sought by sociely in (e 21" century as weil as identifying the issues to be
resolved in the future, while sutnmarizing the muelear energy utilization in the 20 century.

Today, mclear energy produces successfully 17% of electricily worldwide, The Workshep
participants agraed that nuclear energy bas to contribute significantly to the future enm}y needs
and there is a growing international consensus fhat, 10 be broadly acceplable for the 217 centory
aril bevond, any advanced nuclear energy system must:

* Reduce the volame and long-tetm toxicity of muclear waste,

» Enbance projiferation-resistant of the fuel ¢ycle and keep nuclear materials unsnitable
for direct use in nuelear weapens.
Improve safety based on characteristics inherent in the renctor's design and matesjals,
Provide & bong-term energy svurce not limited by resource constraints s¢ that noclcar
can make significant impact on reducing greenhouse gases.

+ Be economically compelitive with available asisernatives,

In order to meet these requirements, a range of advanced reactor concepts and el cyele
technologies are being porsued in varfous countries. In the near-lerm, reprocessing of spent
fuels and recycling in the commercial reacters will help to burn plutonium and improve waste
management. In1he long-tun, however, it is cssentinl to separate all actinides, which have long
half-lives, from the spent fuel.  The retants ave primarily fission products of much shortar
hali-life. The actinides can then be recycled as fuel in reactors, where they are beneficially
destroyed by fissioning, Limited amounts of zetinide can be fissioned in thormal spectrom,
whereas all actinides can be fissioned in fast specirum. Therelore, fast reactors are essentially
required te burn actinides and even some long-lived fission products. Aceeleration-driven
syslerns may also play & role in the long-term.  The actinide recycling, which requires advanced
reprocessing, can also Improve the proliferation resistance. Technology oplions have been
identified and the development efforts should be continved inchuding advanced aqueous processes
and pyroprocessing or dry processing altemakives.

Today's commercial reactors burn less thau 1% of natural uranium, wherens fast reectors
can utilize essentially al! uranivm resowrces, hence, extending the enerpy potentinl by a factor of
100, This enormons ncrease in the efficiency of resource uiilization means that fast reactors
combined wilh advanced fuel cycle are a susiainable long-term energy souree 1o meel Lhe



demands of an expanding economy.  Fust reaclors can mcorporate lrey design features that lend
o an improved level of passive safety and a {favorable economics over the entire life eycle.

Essentially all speakers of the Workshop pointed owt the impertance of developine
advanced reactor concepts, eanecially fast reactors and closed fue! cycle technologics for nuclear
energy to contribute significantly in the 21" century. ‘The participants ngreed that this workshop
was very helpful in understanding the R&D activilies and future direclions of varigus advaneed
concepts, and endorsed this forum be continued on an annuai basis for the purpose of exchanging
views on muclear energy and information on technical progresses, and facilitaling internations]
collaberation on advanced nuclear energy systems.
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