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Thermal Mixing Analysis inside Reactor Vessel Downcomer
for Direct Vessel Injection
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Abstract

Direct Vessel Injection(DVI), which injects cold safety injection water directly into
the reactor vessel downcomer when the accident such as Loss of Coolant
Accident(LOCA) or Main Steam Line Break(MSLB) occurs, is one of the new design
features of Korean Next Generation Reactor(KNGR). The DVI with four-train safety
injection system yields several advantages in safety aspects, but a more detailed
evaluation is necessary for the mixing of injected cold water with the hot system
water. The injected cold water, if it is not mixed properly, could induce a local
thermal stress in the reactor vessel wall so called Pressurized Thermal Shock (PTS)
which adds to the mechanical stress of the primary system pressure. In this
numerical analysis three dimensional reactor vessel downcomer model is developed
using FLUENT code which simulates flow inside the reactor vessel downcomer.
These thermal mixing results and the experiences will be used for selecting optimum
DVI location and evaluating PTS concerns in KNGR.
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