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Source Term Inversion Method
Based on Containment Short-range Detection Data

CHEN Jing-yu, MA Yuan-wei, WANG De-zhong™ , ZHANG Ji-ge, FAN Hai-min
(School of Mechanical Engineering , Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A new source term inversion method was presented to accurately estimate
leak rate of airborne radionuclides released into the environment under the circumstance
of nuclear power plant severe accidents. The method is based on containment short-
range gamma-ray spectrum data obtained by mobile detection points arranged near the
containment. The choice of appropriate detection range, effective arrangement of mobile
detection points, and accurate estimate of leak rate for a single radionuclide were stud-
ied. As a result, ¥Kr is selected as the characteristic nuclide among all airborne radio-
nuclides due to its relatively high first characteristic gamma-ray energy and high leak
rate. The detection range is determined as within 100 m from the containment. The
relation between gamma-ray spectrum data and leak rate of characteristic radionuclide is
established to obtain inversion result numerically.
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Table 1 Radioisotope of xenon and krypton

released into environment during accident
SRR v e SR TARIE v PR
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Table 2 Source term released into containment
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Table 3 Release category for PWR core melt accident
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Table 4 Radioactivity assumption of radionuclide
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