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Data assimilation using subcritical measurement to reduce prediction uncertainty
in criticality analysis
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This research investigated the data assimilation using subcritical
measurement results (prompt neutron decay constant a and time series data of neutron count rates)
to reduce the prediction uncertainty of the effective neutron multiplication factor, keff. Based on
the first order perturbation theory, the efficient calculation method for the sensitivity
coefficients of a with respect to arbitrary nuclear data was newly developed. Using the bias factor

and cross section adjustment methods using o measured by the reactor noise analysis at the Kyoto
University Critical Assembly (KUCA) under the shutdown state, it was confirmed that (1) nuclear
data-induced uncertainty of the predicted keff value and (2) uncertainties of U235-x and -v can be
reduced. By applying the particle filter method to the time series data of neutron count rates
measured at the Kindai University Reactor (UTR-KINKI) and KUCA, the inverse estimation for
subcriticality change owing to control rods was demonstrated.
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