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Analytical works on post accident heat removal characteristics for the
reactor cores using various fuels

Kazuhiro Ohyama, Osamu Watanebe, Kazuya Koyama'
Abstract

In the Strategic Research to Commercialize Fast Breeder Reactor Cycle plan, various breeder
reactor core concepts are studied which are not restricted to the MOX-sodium combination. Metal
and nitride are studied for fuels and gas, water, and lead for coolants,

The objectives of this study is to compare the safety characteristics of the various breeder reactor
cores by assuming the situation of the post-accident heat removal after hypothetical core disruptive
accident. '

As a preliminary evaluation, coolable limit of core debris beds, which are formed after
hypothetically disrupted core, was evaluated for the combinations of three types of fuels, MOX,
metal and nitride, and four types of coolants, liquid sodium, lead, water and carbon dioxide gas.

For the evaluation, a one-dimensional version of the DEBRIS-MD code which .

models the temperature distribution in a debris bed was used. Although the original code can
handle only sodium coolant, special versions have been developed to handle lead, water and carbon
dioxide gas coolants.

Furthermore, the computer code for calculating debris bed temperature distribution was
integrated in a mewly developed coolant flow calculation model It can handle arbitrary'
combination of coolant flow paths by using one dimensional flow network modeling. The computer
code, named DEBNET was successfully used to analyze the post-accident heat removal in a
600MWe class FBR plant,

This work was performed by Advanced Reactor Technology Co., Ltd. under the contract with Japan
Nuclear Cycle Development Institute, JNC.
INC liaison: Nuclear System Safety Research Group, System Engineering Technology Di.vision,

O-arai Engineering Center.

# Engineering department, Advanced Reactor Technology Co., Ltd.
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3 |0.06284 3 0.2 56.35 12 REREAE 2 AL
4 |o0.06284| 3 0.2 56.35 12 BERBERT 21O
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