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Abstract
In the study on FBR-cycle practical application strategy conducted by JNC, as part of

development of evaluation system aiming at comparative evaluation of promising concept for
FBR-cycle system, they grade the value of the concepts under the criteria evaluation such as
economical efficiency and environmental load. In order that this system functions effectively in
selecting promising concepts, we believe that it is important to extend the range of criteria
evaluation and improve objectivity and persuasiveness of it.

This is why since the last fiscal year we have been studying on evaluation methodology of and
investigation examples on external economical efficiency (effects on the environment and human
health, safety, energy security, nuclear non-proliferation, etc.) relevant to introduction of FBR,
which had not been included in the conventional evaluation of economical efficiency. In this work,
we have especially focused on the external economical efficiency relevant to energy security which
is peculiar to FBR-cycle and studied on its evaluation methodology and investigation examples.

Firstly, we summarized up on the concept and current situation of energy security and the
position of nuclear energy in energy security. Then we identified the necessity of clarifying the
importance of energy security with the middle-term point of vievs; allowing for deficiency of fossil or
uranium resources, and also the importance of the role of FBR as an improvement action for it.

Secondly, we studied on the current energy economic model and examined the possibility of
applying energy security for quantitative evaluation. As a result, we have concluded that the
general equilibrium model GTAP (Global Trade Analysis Project) in which fossil resource market
around the world is modeled should be effective for quantitative evaluation of long term energy
security.

Finally, assuming that we will conduct the quantitative evaluation of long term energy security
using GTAP model in the future, we put together necessary operation items and points of concern.
To be specific, we assumed the two cases, that is, “power source structure (the share of FBR or
nuclear reactors) should be endogenous variable” and “power source structure (the share of FBR or
nuclear reactors) should be exogenous variable”, and collected and integrated necessary input data,

prospective output data, necessary items to improve models, and so on.

Work performed by Fuji Research Institute Corporation, under contract with Japan Nuclear Cycle
Development Institute
JNC Liaison : Technology Management Division, OQ-Arai Engineering Center
* Fuji Research Institute Corporation
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