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ABSTRACT: To have a stronger appreciation of the data assimilation used in nuclear reactor
physics, the optimal parameter estimation and physical field reconstruction, the two main applica-
tions in reactor physics, were introduced firstly. Then, the model order reduction—based data as—
similation theory, including the theoretical basis of model order reduction and the model order re-
duction based on proper orthogonal decomposition, were analyzed. Furthermore, the generalized
empirical interpolation method and the stabilized proper orthogonal decomposition, as well as nu-

merical results were presented. Accordingly, the progress of uncertainty analysis and quantifica—
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tion in reactor nuclear reactor physics were discussed. Additionlly, the importance of uncertainty

analysis was emphasized and introduced to ensure the accuracy and reliability of the data assimila—

tion results. Analysis showed that the data assimilation method based on model order reduction

has the advantages of high computational efficiency and accuracy, and represents an emerging di-

rec—tion in data assimilation in the field of nuclear engineering.

KEYWORDS: data assimilation; nuclear reactor physics; model order reduction; observations
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