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Comprehiensive safety examination of commercialized fast reactor cycle systems
- Examination of safety developmenit target and
risk analysis of the aqueous fuel cycle systems -

Kenichi Kurisaka*!, Shigenobu Kubo*!, Kenji Kamiyama*!, and Hajime Niwa*!

Abstract

.This report describes four researches as follows, which were carried out in JFY2001 in
order to contribute to the safety design and evaluation in the phase 2 of the feasibility study
on commercialized fast reactor cycle systems (F/S).

(1) The qualitative and quantitative safety objectives were proposed as reference for the
safety goal based on the risk concept proposed by the US NRC. In addition, for
attaining it, auxiliary safety objectives were determined to each of the fast reactor

-system and the fuel cycle system. Based on this, the proposals of the development
target and the design requirement about safety were created. .

(2) The distribution of the possession radioactivity in the entire fast reactor cycle system,
which eonsists of large fast reactor facilities and a set of aqueous fuel cycle facilities,
was preliminarily calculated. :

(3) In ordér.to understand the system safety charactensttcs 1ndepe11dent from site
conditions, the radicactive material release risk in the aqueous re-processing system and
fuel fabrication’ systeﬁl to MOX pellet fuel was quantitatively analyzed especially
focusing on the abnormal events, which are considered that the large amount of
radioactivity is released.

(4) The toxicity of the lead and problems in dealmg with the lead, whlch exists in lead-
bismuth cooling systems, were investigated.

Main products are as follows.

- By determining the provisional proposals of the development target and design requirement
of the safety, which introduced the risk concept about the entire fast reactor cycle system,
the direction of the safety design of each system in the phase 2 of F/S was indicated.

- About the aqueous fuel cycle system, the safety design characteristics of the conceptual
design candidate were understood from a viewpoint of a radioactive material release risk.

% 1 FBR Cycle Safety Engineering Group, System Engineering and Technology Division,
OEC, INC
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