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A Feasibility Exzperiment for Assessing the Efficacy of Ex-vessel Cooling
through the External Gap Structure
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Abstract

This peper presents the results of a feasibility experiment for assessing the
efficacy of ex-vessel cooling through the external zap structure during a sewvere
accident, In this study, a 1/8 lnear scale mockup of a lower plenum was used with
4102 Fe thermite melt as a corium simulant, The results show that in dry case test
conducted without cooling the ocutside of the wessel after akeout thirty second from the
thermite ignition the wessel was heated to cause a complete melt penetration at akout 30
degree upper position from the bottom, Whereas in wet case test conducted codling the
outside of the wessel with 085 kefs of water flow rate using 25 o¢m of uniform gap
structure, the wvessel effectively cooled down with 237 K/s of cooling rate by nucleats
boiling at the surface of the wessel The results of two-dimensional analwses using
FLUENT e¢ode show a sirnilar frend of wessel thermal behawior presented in the fests,
Swvnthesized the results of the tests and analwses work, a natural convection of the melt
pool could cause the formation of hot spot at the upper portion of the wessel, but the
vessel could effectively cool down by heat remowval with ex-wessel cooling,
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