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Abstract: In this study, a theoretical analysis was performed to the flow of refilling stage in a safety injection
tank, which is the core cooling system of nuclear power plant in an emergency. A theoretical model was
proposed with a nonlinear governing equation defining on the flow of the refilling process of the coolant.
Utilizing the Taylor-series expansion, the 1% - order approximation flow equation was obtained, along with its
analytic solution of closed type, which could predict accurately the variations of free surface height and flow rate
of the coolant. The availability of theoretical result was confirmed by comparing with previous experimental
results.
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Fig. 1 Variation of flow rate during re-filling and
re-flooding stages
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Fig. 2 Idealized flow model of the safety injection
tank
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