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Abstract

Feasibility study on a self-consistent fuel cycle system is performed in the nuclear fuel
recycle system with fast reactors. In this system, the self-generated MAs(Minor Actinides)
and LLFPs(Long Lived Fission Products) are confined and incinerated in the fast reactor.
Analyses of the nuclear properties for an "Equilibrium Core", in which the self-generated
MAs and LLFPs are confined, are investigated. A conventional sodium cooled oxide fuel
fast reactor is selected as the core specifications for the "Equilibrium Core". This 600MWe
fast reactor does not have a radial blanket.

In this study, the nuclear characteristics of the "Equilibrium Core" are compared with
those of a "Standard Core" and "5w/oMA Core". The "Standard Core" does not confine
MAs and LLFPs in the core, and a 5w/o-MA from LWR is loaded in the "5w/oMA Core".
Through this comparison between "Equilibrium Core" and the others, the specific
characters of the "Equilibrium Core" are investigated. In order to realize the "Equilibrium
Core" in the viewpoint of nuclear properties, whether the conventional design concept of
fast reactors must be changed or not is also evaluated. The analyses for the nitride and
metallic fuel cores are also performed because of their different nuclear characteristics
compared with the oxide fuel core.

Assuming the separation of REs(Rare Earth elements) from MAs and the isotope
separation of LLFPs, most of the nuclear properties for the "Equilibrium Core" are not
beyond those for the "5w/oMA Core". It is, therefore, possible to bring the "Equilibrium
Core" into existence without any drastic modification for the design concept of the typical
oxide fuel fast reactors.

Although the 15.1[w/o] LLFPs are loading in the core of the oxide fuel "Equilibrium
Core", a breeding ratio is more than 1.0 and the difference in a amount of plutonium
between a charging and discharging is only 0.04[ton/year]. Without any drastic change for
the design concept of the conventional oxide fuel fast reactors, there is also a possibility
that the "Equilibrium Core" comes into existence with making the plutonium self-sufficient
and with loading only uranium out of the considering fuel cycle.

Since the nuclear properties of the nitride and metallic fuels are superior to those of the
oxide fuel, these new fuels have the advantage of a large degree of flexibility for the core
design with recycling MAs and LLFPs.
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