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Multi-dimensional Thermalhydraulic Analysis for SMART Asymmetric Behavior
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Abstract

The effects of the asymmetric flow/temperature distributions which are expected to
occur in case of one main coolant pump(MCP) trip or steam generator{SG) one section
isolation in SMART are analyzed using the best—estimate multi-dimensional
thermalhydraulic system analysis code MARS/SMR. In both cases the assessment of
thermal margin in the core is necessary to assure continuous reactor operation at 75%
power level following the transient. In particular, SG one section isolation is useful for
the leakage at secondary feedwater/steam pipes or steam generator tubes. In the case
of one MCP trip, despite of reverse flow at the tripped pump, no asymmetric behavior
at the downcomer annulus does appear due to well-mixing at the MCP discharge. In
the case of SG one section isolation, the asymmetric behavior by nonhomogeneous heat
transfer through the steam generator is predicted significant at the downocmer annulus
but most of the asymmetric behavior is diminished by well-mixing at the core inlet.
Therefore it is assured that the reactor operation at 75% power level is possible, since
the effect of the asymmetric behavior on the core thermal margin is negligible.
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