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Abstract

During the reflood phase of a cold leg break Loss-of-Coolant Accident (LOCA) in the Korean
Next Generation Reactor (KNGR), a portion of the Safety Injection (SI) flow is suspected to
bypass the core due to the interference by the steam in the downcomer annulus, before it
reaches the water level. However, the Emergency Core Cooling (ECC) water bypass can
hardly be quantified, since the associated thermal hydraulics is not well known yet. It is, so
far, understood that the SI water flows down as a thin film in the upper part of the
downcomer, and that the ECC bypass is highly dependent on the falling SI film behavior. In
the present study, a mechanistic model for the water film falling on a vertical wall, has been
developed and validated through the comparison with experiments. The film model is designed
to predict the trajectories of the SI water particles, based on the parabolic motion of the
simple free falling object, also considering the effects of wall friction, water-vapor interfacial
drag, and surface tension. With the model prediction, a qualitative, or partially quantitative,
evaluation of the reflood ECC bypass is performed for the KNGR cold leg break LOCA.
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