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Local Cooling Analyses of Reactor Vessel Downcomer

for Partial Loop Stagnation
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Abstract

When a cold HPSI (High Pressure Safety Injection) fluid associated with an design basis
accident, such as LOCA (Loss of Coolant Accident), enters the cold legs of a stagnated
primary coolant loop, thermal stratification phenomena will arise due to incomplete mixing. If
the stratified flow enters a reactor pressure vessel downcomer, severe thermal stresses are
created in a radiation embrittled vessel wall by local overcooling. Previous thermal-mixing
analyses have assumed that the thermal stratification phenomena generated in stagnated loop
of a partially stagnated coolant loop are neutralized in the vessel downcomer by strong flow
from unstagnated loop. On the basis of these reasons, this paper presents the thermal-mixing
analysis results in order to identify the fact that the cold plume generated in the vessel
downcomer due to the thermal stratification phenomena of the stagnated loop is affected by
the strong flow of the unstagnated loop.
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