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Development of a Computer Program
to Analyze Thermal Hydraulicsin Containment
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Abstract

A computer program(CAP, Containment thermal hydraulics Analysis Program) is developed for the analysis
of the containment thermal hydraulic response to Loss-of-Coolant Accident. The mass and energy conservation
equations are set up for the mixture of liquid water-vapor-air in the atmosphere region and for the subcooled or
saturated water in the liquid pool region, respectively, assuming uniform, but different temperatures for each
region. The conservation equations are solved by using the Newton-Raphson method. The conduction equation
for the heat structure is set up, and solved by the fully implicit numerical scheme. Several user options including
Tagami-Uchida condensation heat transfer, heat transfer to the liquid pool region, adiabatic heat transfer,
constant surface temperature, are given on the surface of the heat structure. The computer program also includes
the models for the flash of the primary system water blowdown, interaction between the two regions,
containment spray, and fan cooler. Finally, validation is performed through the comparison of the results from
the developed computer program and the previous best-estimate containment thermal hydraulic analysis program,
CONTEMPT4/MODS.
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