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‘Report of Working Group on Water-Cooled Fast Breeder
Reactors in 2000 Fiscal Year

Working Group on Water-Cooled Fast Breeder Reactors*

Abstract

Based on the medium and long-term program of Japan Nuclear Cycle Development
Institute (JNC), the feasibility studies on commercialized fast breeder reactor (FBR) cycle have
been started from the 1999 fiscal year. Various options for FBR plant systems have been
studied and a concept of water-cooled FBRs is one of these options. The working group on
water-cooled FBRs has been organized in cooperation with Japan Atomic Energy Research
Institute (JAERI) in order to evaluate water-cooled FBRs based on information exchange.
The purpose of this paper is to report the activity of this working group in FY 2000.

A high conversion BWR with high void fractions and significantly flat core, which is
subject to use the technology of current light water reactors, was selected for the investigation
and the following studies were performed. 7

Conceptual core design study has been performed in which the loading of minor
actinides (MA) and a low-grade decontaminated fuel, which deteriorate the core performance as
a breeder in general, have been included. It is shown that the breeding ratio of 1.03 can be
achieved even if MA and the low-grade decontaminated fuel are used. However the breeding
ratio of 1.2**, which has been set as a target in the feasibility studies, did not achieved.

From the safety standpoint, studies on the major design basis events as well as on the
stabilities have been performed, and results show no problems. Furthermore, studies on the
postulated events beyond the design basis have been performed. The anticipated transient
without scram was selected, and it is shown that a lack of coolant leads to the core damage just
same as light water reactors. Although this study cannot deny the occurrence of recriticality
after the core damage, it is shown that accident managements can prevent this recliticality
because there is time until core begins to damage. However, the evaluation of the energetic
consequences is required for the final conclusion.

The role of the water-cooled FBRs in future power generation systems has been
studied and the following results have been obtained. There are probable cases that
introduction of water-cooled FBRs reduce long-term coﬁsumption of natural uranjum within the
range of 5 —10% of uitimate resources. However it is shown that quantity of reprocessing of
the spent fuel and fuel fabrication per unit power generation in each year becomes larger than
the case in which sodium cooled FBRs become the main system.

Keywords:  Water-cooled fast breeder reactor, High conversion BWR, Feasibility studies on
commercialized FBR cycle of INC

*) Member of this working group is listed on page mi.
**) See the section 4.5.
This report belongs to both JNC and JAERI, which is based on Memorandum of cooperation between
JAERI and JNC related to feasibility studies on commercialized FBR. Cycle .
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