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An accident of evaporation to dryness by boiling of high level liquid waste (HLLW) is postulated as one
of the severe accidents caused by the loss of cooling function at a fuel reprocessing plant. In this case, volatile
radioactive materials, such as ruthenium (Ru) are released from the tanks with water and nitric-acid mixed
vapor into atmosphere. An idea has been proposed to implement a steam condenser as an accident counter-
measure. This measure is expected to prevent nitric acid steam diffusing in facility building and to increase
gaseous Ru trapping ratio into condensed water. A simulation study has been carried out with a hypothetical
typical facility building to analyze the efficiency of steam condenser. In this study, SCHERN computer code
simulates chemical behaviors of Ru in nitrogen oxide, nitric acid and water mixed vapor based on the
conditions obtained from simulation with thermal-hydraulic computer code MELCOR. The effectiveness of
steam condenser has been analyzed quantitively in preventing mixed vapor diffusion and gaseous Ru trapping

effect. Some issues to be solved in analytical model has been also clarified in this study.

Keywords: Reprocessing Plant, High Level Liquid Waste, Accident of Evaporation to Dryness by Boiling,
Ruthenium, Nitrogen Oxide, Steam Condenser, Chemical Reaction, Thermo-Hydraulic Behavior,

SCHERN Code
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