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TheSwedish Nuclear Fuel andWasteManagement Company (SKB), EuropeanAtomic Energy Community (Eu-
ratom), two universities and several U.S. Department of Energy Laboratories have joined in a collaborative
research effort to determine the capability of non-destructive assay (NDA) techniques to meet the combined
needs of the safeguards community and the Swedish encapsulation and repository facilities operator SKB.
These needs include partial defect detection, heat quantification, assembly identification (initial enrichment,
burnup and cooling time), and Pu mass and reactivity determination. The experimental component of this
research effort involves the measurement of 50 assemblies at the Central Storage of Spent Nuclear Fuel (Clab)
facility in Sweden, 25 of whichwere irradiated in PressurizedWater Reactors and 25 in BoilingWater Reactors.
The experimental signatures being measured for all assemblies include spectral resolved gammas (HPGe and
LaBr3), time correlated neutrons (Differential Die-away Self Interrogation), time-varying and continuous ac-
tive neutron interrogation (Differential Die-away and an approximation of Californium Interrogation Prompt
Neutron), total neutron and total gamma fluxes (Fork Detector), total heat (assembly length calorimeter) and
possibly the Cerenkov light emission (Digital Cerenkov Viewing Device). This paper fits into the IAEA’s De-
partment of Safeguards Long-Term R&D Plan in the context of developing “more sensitive and less intrusive
alternatives to existing NDA instruments to perform partial defect test on spent fuel assembly prior to transfer
to difficult to access storage,”as well as potentially supporting pyrochemical processing. The work describes
the specific measured signatures, the uniqueness of the information contained in these signatures and why a
data mining approach is being used to combine the various signatures to optimally satisfy the various needs
of the collaboration. This paper will address efficient and effective verification strategies particularly in the
context of encapsulation and repository facilities.
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