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The goal of partitioning and transmutation (P&T) in advanced nuclear fuel cycles is to
minimise the impact of high-level radioactive waste on the geological repository by
reducing its mass and radiotoxicity. Several system studies have been published during
the past ten years which concluded that P&T is feasible, in principle, but noted a lack of
consensus on its viability from an economic perspective. Technological choices still have
to be made and in the past few years, there has been an increasing interest in P&T-related
R&D, especially in the field of accelerator-driven systems (ADS).

To respond to questions raised by different governments concerning the role and viability
of P&T in general and the ADS-option in particular, the OECD/NEA decided in 1998 to
launch a systems study. The aim was to clarify and assess:

the goals for transmutation,

the requirements for a completely closed fuel cycle in which all actinides are
ultimately fissioned, and

the advantages and drawbacks of the ADS as an actinide burner in comparison with
the better known fast reactor.

To perform this assessment and evaluate the implications from a technological, waste
management and economic cost/benefit perspective, an expert group, composed of 38
experts from 15 countries and three international organisations, was set up and asked to
report its conclusions by mid-2001.



Among the numerous plutonium-burning/transmutation schemes, the expert group
selected five representative strategies to compare the achievable waste radiotoxicity
reduction on a consistent basis. The investigated strategies comprise:

plutonium burning in LWRs and CAPRA-type fast reactors,

- the double strata strategy with LWR and CAPRA reactors in the first stratum and
accelerator-driven minor actinide burners in the second stratum,

TRU burning in critical fast reactors based on the Integral Fast Reactors concept,

- TRU burning in a similar system in which the fast reactor is replaced by a fast ADS,

a heterogeneous strategy in which americium and curium are recycled in targets.

Preliminary results of the study show that, under comparable assumptions, the double
strata and TRU burning strategies have similar radiotoxicity reduction potentials for the
actinides in the HLW. The achievable radiotoxicity reduction depends mainly on the fuel
burn-up and the actinide losses during reprocessing and fuel fabrication. For the
reprocessing of the highly active fuels, new processes have to be developed and
introduced. Many of these processes have already been tested at laboratory and pilot-
plant scales, and the results give confidence that the processes will later also work on an
industrial scale.

The transmutation of long-lived fission products, which dominate the long-term risk of
geologic repositories, appears to be difficult because of their low neutron reaction cross-
sections and the necessity of isotopic separations. This means that, for most fission
products, special conditioning and confinement is the only practical method to reduce the
radiological impact. As to the actinide releases from a repository with vitrified waste, it
was found that, due to the non-linear relationship between release rates and actinide
concentrations in the glass, P&T does not necessarily result in reduced release rates for
all potentially troublesome nuclides.

The paper will overview the work and conclusions of the expert group, which has not
completed its work at the time of writing this abstract, with emphasis on

the role of P&T in advanced nuclear fuel cycles,

the specific added value of the ADS,

the status of the technological development,

- the cost/benefit aspects, and

the needed R&D, especially for the ADS.


