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Abstract: In a loss-of-coolantaccident, considerable debris may be generated and transported to the recirculation sump.
The accumulation of debris will reduce the netpositivesuctionhead and threaten the safety of thenuclear power plant.
Both NEI 04-07 and USNRC SER suggesteda CFD methodology. However, additional investigation is needed to
consider the unique characteristics of nuclear power plants. The transport of the generated debris is strongly influenced
by the break location and the plant characteristics, including the configuration.In this paper, a CFD methodology for
blow-down transport evaluation is proposed and applied to an OPR1000 nuclear power plant. The results show that the
percentage of small debris transported to the upper containment is 32%, which is 7% larger than the valuegiven in the
NEI 04-07 baseline analysis. This result may be used as a point of reference in future analytical studies.
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Fig. 2 Jet model for Post-LOCA and CFD method
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Fig. 4 Numerical domain and generated mesh
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Fig. 7 Impinging jet behavior during LOCA blow-down for OPR1000 Plant (Vertical view)
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Fig. 8 Impinging jet behavior during LOCA blow-down for OPR1000 Plant (Horizontal view)
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Fig. 9 Transport faction of debris during LOCA blow-
down mode for OPR1000 plant
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