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Evaluation of Nitrogen Gas Accumulated inside MCP During Natural Circulation
Operation of SMART
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Abstract

With nitrogen used in pressurizer, primary coolant of SMART will contain dissolved
nitrogen. The solubility of nitrogen gas in water is calculated as a function of temperature
and pressure by Himmelblau equation based on Henry’'s law. It is found that the nitrogen
concentration of primary coolant is highly dependent upon thermal-hydraulic parameters of the
primary system, temperature, pressure and heatup rate. The accumulated nitrogen gas within
MCP is evaluated based on the assumed natural convective flows established between
SMART core and MCP. It is concluded that the natural circulation time is varied from 100~
1000 hrs according to the natural convection flows.
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