Joint Determination of Burnup, Cooling Time and Initial Enrichment
of PWR Spent Fuel by Use of Gamma-ray Emitting Isotope Ratios
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Abstract

Burnup, cooling time and initial enrichment, which are basic parameters of the spent fuel, were
determined nondestructively by use of gamma-ray activity ratios from high resolution gamma-ray
spectroscopy and ORIGEN-S calculations. The activity ratios used in this work are ”4CS/”7CS,
154Eu/mCs, and '"Ru™Cs/(™Cs)%. With the regression analyses of the calculation results, the activity
ratios were correlated as a function of burnup, cooling time after irradiation, and initial enrichment. The
gamma-ray spectrometric experiments were carried out on spent fuel rods irradiated in Kori Unit-1 and
Unit-2 pressurized water reactor(PWR) using a high purity Ge(HPGe) detector system installed in
KAERI hot cells. And the cooling time, the initial enrichment and the burnup were sequentially
determined with help of the correlation derived. This technique has an advantage in sequential
determination of the three spent fuel basic parameters (cooling time, enrichment and burnup) with one
gamma-ray measurement without information on measurement geometry (or geometric efficiency) and

operator declared values.
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