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Abstract

Coolability of ex-vessel corium is essential to maintain the long-term containment 
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integrity. The effect of reactor cavity flooding system (CFS) on the mitigation of 

concrete basemat melt-through and the containment integrity is evaluated for APR1400 

using the integral system code MELCOR. Also, the effects of debris layering and 

mixing model are analyzed. It is evaluated that the overlying water pool by CFS will 

promote the potential for debris coolability but will not necessarily ensure it. It is 

suggested to study the severe accident strategy using the hydrogen control system, 

containment spray system, venting or pool scrubbing system to maintain the pressure 

below the ultimate pressure capacity because the containment is failed by overpressure 

in about 3 days following the severe accident. 
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115 psig (0.894 MPa abs.) 50%

(Ultimate Pressure Capacity: UPC) 198.2 psig (1.468 MPa abs.) . 

(CFS)

MELCOR . (LBLOCA) 

42 ( 1.8 ) , 

71 ( 3 ) . 

, 24
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( 2, 1 2 ). 
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2  LBLOCA CFS 

FLC (0.894MPa) UPC (1.468MPa) Liner (0.9144m) Basemat (4.2672m) 

, CFS 43.25 71.33 9.74 178.21 (7.425 )

, CFS 67.32 123.69 17.02 250.46 (10.44 )

, CFS 41.96 71.61 11.51 194.21 (8.09 )

, CFS none (<800,000 ) none (<800,000 ) 9.57 73.14 (3.05 )

, CFS none (<800,000 ) none (<800,000 ) 16.45 none (<800,000 )

, CFS none (<1,000,000 ) none (<1,000,000 ) 10.08 73.48 (= 3.06 )
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H2 CO 
1 (86,000 ) 9 (798,000 ) 1 (86,000 ) 9 (798,000 )

, CFS 1,624.61 kg 2,412.98 kg 8,865.88 kg 13,515.8 kg

, CFS 1,382.95 kg  2,350.88 kg  7,314.16 kg 12,579.5 kg

, CFS  1,574.26 kg 2,484.19 kg 8,395.94 kg 13,867.4 kg

, CFS 1,693.43 kg 2,398.8 kg 9,061.5 kg 13,399.7 kg

, CFS 1,559.13 kg 2,357.53 kg 8,260.61 kg 12,591.0 kg

, CFS 1,730.01 kg 2,405.13 kg 9,241.71 kg 13,359.3 kg
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