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Detection of criticality approaching in irregular systems based on node search
of spatial higher-order modes using reactor noise analysis method
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In the planned fuel debris retrieval process at the Fukushima-Daiichi plant,

it is necessary to prevent the criticality due to changes in shape and mixing state with water.
Therefore, we conducted a research on a method for monitoring the neutron decay constant and detect
the signs of criticality approacing by reactor noise analysis. First, to verify the applicability of
the method in deep subcriticality, systems with the effective multiplication factors of 0.48 - 0.71
were constructed and reactor noise analysis was performed. As a result, it was demonstrated that
the signs of criticality approaching can be detected by monitoring the neutron decay constant even
in deep subcriticality. On the other hand, further research is required on the removal of higher
$od? gfgegts, which are problematic in subcriticality systems distributed over a wide area such as
uel debris.
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