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A Study on Improvement of the Quasi-steady Reaction Model for
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Abstract

In order to get the reasonable yield rate of hydrogen gas in a sodium-water chemical reaction, the
reaction model associated with the hydrogen mass generation in SELPSTA code, which has been
developed to analyze the quasi-steady system transient of a SWR event in KALIMER, is improved
and sensitivity analyses using different reaction frequency constants (RFCs), which dominate the
rate of hydrogen gas generation, are also performed quantitatively. Because the existing
conservative reaction model, which adopts the steam-to-hydrogen molar conversion ratio for
calculating the hydrogen gas generation, predicts very hign hydrogen gas generation, the analysis
of system transient behavior has been overestimated. On the other hand the improved reaction
model using the steam-to-hydrogen mass conversion factor expressed by a function of RFC makes
the analysis of the system transient behavior reasonable by actualizing the mass generation of
hydrogen gas in a SWR event. It is also confirmed that the major effects of the RFC change are
appeared during the limited time period that steam injection is maintained since RFC variations
totally depend on the water/steam leakage rate from heat transfer tubes to shell-side SG.
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