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Abstract

Nitrogen gas 1s used in a pressurizer to regulate the pressure of the primary
system of SMART (System-integrated Modular Advanced ReacTor). Some of the
nitrogen gas in the upper part of the pressurizer is dissolved into the coolant water
in the pressurizer and then diffused to primary coolant in reactor core. The solubility
of nitrogen in the primary coolant at high temperature and pressure, is important to
the reliable operation and the management of water chemistry of SMART.

Nitrogen solubility was calculated as the function of temperature and pressure by
Himmelblau equation based on Henry's law. As a result, nitrogen solubility in water
showed a minimum value at about 8T and a maximum value at about 280C with
total system pressure(150 atm). At the operation condition of SMART, the equilibrium
concentration of dissolved nitrogen in the core and the concentration change and the
bubble formation of nitrogen gas in water with a temperature change were analyzed.
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Fig. 2. Solubility of nitrogen gas in water with partial pressure
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