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Transient Simulatdons of Concrete Ablabdon
due to a Release of Molien Core Material
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Abhstract

If a molten core is released from a reactor wessel info a reactor cavity during a severe
accident, an important safety issue of coolakility of the melten core from top-flooding and
concrete ablation due to a melten core concrete interaction (WCCI) is still unresolved, The
released molten core debris would attack the concrete wall and basemat of the reactor cawvity,
which will lead fo inewvitable concrete decompositions and possible radiclogical releases, In a
OECDYIMICCI project scheduled for 4 wears from 2002, 1 to 2006, 12, a series of tests were
performed to secure the data for cooling the molten core spread out af the reactor cavity and
for the Z-D long-term core concrete interaction (CCI), The tests included not only separate
effect tests such as a melt eruption, water ingression, and crust failure tests with a
prototyplc material but alse 2-D CCI tests with a prototypic maferial under dry and flooded
cavity conditions, The paper deals with the transient simulations on the CCI-Z test by using
a severe accident analvsis code, CORQUENCH, which was developed at Argonne Mational
Laboratory (ANL), Similar simulations had been already performed by using WELCOR 1.85
code, Unlike the WELCOR 185, the CORQUENCH includes a melt eruption model and a
newly developed water ingression model based on the water ingression fests under the
OECD{IACCT project, In order to adjust the geometrical differences between the CCI-Z test
(rectangular  geometrv) and the simulations (cvlindrical geometrv), the same scaling
methodology as used in the WELCOR simulation was applied, For the ditect comparison of
the simulation results, the same inputs for the NMELCOR simulation were used, The
simulation results were compared with the previous results by using WMELCOR 185,
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Fig. 1 Schematic diagram of CCI-72 test facilits
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Fig. 2 Test section (test: left analvsis: right)
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Table 1 Major input

[nitial temp, of concrete 300 K
Density of concrete 7320 kgfm?
solidus temp, of concrete 1420 K

Licuidus temp, of concrete 1670 K

Ablation termp, of concrete 1568 K

[nitial temp, of melt 2175 K
Ermissivity of melt 1
Emissivity of surrounding 0.5

Decay heat (0 ™ & hrs)

cohstant at 377

LA
N linear decrease
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to 157 EW
Water addition at bhrs
Heat loss 00 kW
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