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This technical study report presents the outline of the development and the results of Synthetic evaluation on the
candidate Fast Reactor (FR) cycle system concepts, from study on the multidimensional evaluation, the scenario study
on FR cycle deployment and the cost-benefit analysis on the candidate FR cycle system’ conceps in the syntheuc
evaluation (FY2001 through FY2005) of the phase II of the Japanese ‘“Feasibility Study on Commercialization of Fast
Reactor Cycle System (FS)”.

The characteristic evaluation extended to evaluate a new view point of Business Apphcablhty and Pubhc Acceptance
besides the viewpoints of Safety, Economics, Environmental Burden Reduction, Efficient Utilization of Natural
Uranium Resources, Nuclear Proliferation Resistance, and Technical Feasibility, which has been considered since the

‘phase I of FS. As for the eight view points, hierarchy structures and utility finctions for quantitative evaluation have
been developed and/or improved. Furthermore, the methodology for weighing the viewpoints was also developed.
The validity of the synthetic technological evaluation results for the candidate FR cycle system concepts was confirmed
by the multidimensional evaluation from the eight wewpomts The characteristic evaluation for altematwe power
supply systems and the time-series analysis were also evaluated in this report.

FR cycle deployment scenarios clarified the necessity of FR cycle deployment and the desirable core featufes, efc.
through the long-term mass flow analysis, which includes comparison among other nuclear fuel cycle schemes and
analysis for evaluating the degree to meet future needs, on the typical FR cycle systems.

The cost-benefit analysis based on the FR cycle deployment scenarios for the typical FR cycle system concepts were
carried on two analysis cases, i.e., the FBR cycle R&D for the FS and the world deployment scale. The results showed
that the investment for the R&D brings in good returns through the commercialized FR cycle deployment.

The results of the synthetic evaluation based on three evaluations showed that the “Sodium-cooled reactor + oxide
fuel + advanced aqueous reprocessing + simplified pelletizing fuel fabrication method” cycle was the most promising
concept.

Keywords : Multidimensional Evaluation, Scenario Study, Cost-benefit Analysis, Fast Reactor Cycle System,
Feasibility Study on Commerclahzauon of Fast Reactor Cycle System

This report is the outcome of collaborative study between JAEA and JAPC (that is the representative of 9
electric utilities, Electric Power Development Company and JAPC) in the accordance with ‘the agreement about
the development of a commercial fast breeder reactor cycle system’. This report includes the outcome of
collaborative study between JAEA and Central Research Institute of Electric Power Industry (CRIEPI) in the

. accordance with ‘the agreement of collaboration about the research and development of atomic energy’ and the
" technical information offered by CRIEPL '
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