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Verification of fuel-handling activities in

CANDU-design Nuclear Power Plants (NPPs)

by means of gamma and neutron detection

In the framework of an IAEA-project, data from radiation monitoring systems were made accessible, which are used by nuclear safeguards for controlling fuel-handling activities in various CANDU-design NPPs. By monitoring the neutron and gamma radiation produced by fuel bundles as they are discharged from the reactor core, specific signatures which indicate the type and direction of the fuel transfer are recorded. With the typical sampling intervals used, the systems produce such a large amount of data that practically only automated analysis methods may be considered feasible. The validation of the existing analysis software, which was the primary goal of the project, has shown, however, that the development of more accurate and robust methods of the automated data analysis would be of significant advantage. Thus, an application-oriented examination of all the suitable methods of time-series analysis is presented, beginning with the classical approach. Special attention is paid to what makes the particular methods advantageous and how they can be adopt in the field of radiation monitoring, in order for us to gain more information from the signals. A quantitative analysis of the reliability and validity of the selected algorithm is also discussed, based on simulated data. Finally, issues related to the implementation together with some numerical aspects are briefly addressed.
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