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An accident of evaporation to dryness by boiling of high level liquid waste is postulated as
one of the severe accidents caused by the loss of cooling function at a fuel reprocessing facility.
It was observed at the experiments with both actual and synthetic liquid waste that a large
amount of ruthenium (Ru) is volatilized and transfer to the vapor phase in the tank, at the
later phase, in which liquid waste temperature rises up to 120 °C. The nitric acid and water
mixed vapor released from the tank is condensed at the walls and ceilings of compartments in
the building. Gaseous Ru is expected to transfer into the condensed water. Quantitative
estimation of the amount of Ru transferred condensed water is key issues to evaluate the
reduction the amount of Ru through leak path in the facility building. A systematic series of
experiments has been carried out to measure the amount of Ru to be captured in the
condensed water through the glass tubes.

This report presents that a correlation has been developed for Ru transfer rate to condensed
water with vapor condensing rate based on the experimental results and additional
thermal-hydraulic simulation of the experiments. Applicability of the correlation has been

also demonstrated with the accident simulation of typical facilities in full-scale.

Keywords: Spent Fuel Reprocessing Plant, Radioactive Liquid Waste, Accident of Evaporation
to Dryness by Boiling, Thermal-hydraulics, Gaseous Ru, Condensed Water, MELCOR
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SR N LAUE, FEBRTIE 150°CITHE L 72— ER L DOIRAZRZIC RuOs & —ED R T
BA LR E, FIROWBRER EZHERAEE LT, 7 AROEROKGE THRR I 2R
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FBRIE TR DOSE \AE R T DR K 28R L, WRRE. AHIBTRTE. Ru BEZHIE L T D,
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HNOs [mol/min] 1.60%x104 1.62x10 1.61x10 7.19x1074 4.55%10°2
H:0 [mol/min] 7.94%x104 3.59x10 1.60x10°2 3.58x103 2.88x10°2
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HNOs [mol/min] 3.20%x10° 3.19x104 3.19x104 6.39%x102 -
H:0 [mol/min] 1.59x1072 1.19x10%3 1.59x10%3 3.18x101 -
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