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Oxygen Concentration Diffusion Analysis of Lead-Bismuth-Cooled,
Natural-Circulation Reactor

Kei Ito*, Takaaki Sakai*
Abstract

) The feasibility study on fast breeder reactors in J apan has been conducted
at JNC and related organizations. The Phase-I study has finished in March, 2001.
During the Phase-T activity, lead-bismuth eutectic coolant has been selected as one
of the possible coolant options and a medium-scale plant, cdoled by a lead-bismuth
natural circulation flow was studied. On the other side, it is known that
lead-bismuth eutectic has a problem of structural material corrosiveness. It was
found that oxygen concentration control in the eutectic plays an important role on
the corrosion protection.

In this report, we have developed a concentration diffusion analysis code
(COCOA : COncentration COntrol Analysis code) in order to carry out the oxygen
concentration control analysis. This code solves a two-dimensional concentration
diffusion equation by the finite differential method. It is possible to simulate
reaction of oxygen and hydrogen by the code. We verified the basic performance of
the code and carried out oxygen concentration diffusion analysis for the case of an
oxygen increasé by a refueling process in the natural circulation reactor. In addition,
characteristics of the oxygen control system was discussed for a different type of the
control system as well. : :

It is concluded that the COCOA code can simulate diffusion of oxygen
concentration in the reactor. By the analysis of a natural circulation medium-scale
reactor, we make clear that the ON-OFF control and PID control can well control
oxygen concentration by choosing an appropriate concentration measurement point.
In addition, even when a trouble occurs in the oxygen emission or hydrogen
emission system, it observes that control characteristic drops away. It is still possible,

however, to control oxygen concentration in such case.

* Thermal-Hydraulic Research Group, Advanced Technology Division, O-arai Engineering Center
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