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Abstract

Investigation on the migration and distribution characteristics of the core molten debri in primary
loop under severe accident is significant for the development of accident mitigation and emer-
gency response strategies. Solid debris and lead/lead and bismuth calculation model is developed
through defining the debri generation conditions, inlet velocity, gravity, viscous force, and particle
number density model. Transportation behavior of Zr-4 alloy debri and uranium dioxide in lead
coolant under different coolant velocity and viscosity are simulated with modified MPS code; ef-
fects of debri density, coolant mass flow rate and viscosity on transportation of debri are analyzed.
Feasibility of the application of MPS method in the investigation of molten debri transportation
behavior in lead coolant is preliminarily verified, which also provides the basis for subsequent
further research and experimental validation.
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Figure 1. Interaction between particles
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Figure 3. Simulation of molten debris i |n coolant with different densities
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Figure 4. Simulation of molten debris in coolant with different densities
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Figure 6. Simulation of UO, debris in lead coolant with different viscosities
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