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Influence of Control Rod Guide Tubes in Lower Plenum for Behavior of Jet

Breakup
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Abstract In 2011 at Fukushima Daiichi Nuclear Power Plant, which was a boiling water reactor (BWR), core
meltdown occurred. There are control rod guide tubes (CRGTs) in lower plenum of pressure vessel of BWR
and it is considered that CRGTs influence behavior of jet breakup of corium. In this research, the experiment
about difference of behavior of jet breakup with and without pillar, which simulate CRGTs, and mechanism of
difference of behavior of jet breakup in [5] was simulated and analyzed by particle method.
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Table 1 Calculation conditions

Density of U-alloy
9,58 x 107 [kg/m?]
Surface Tension of U-alloy
1.22[N/m]
Density of water
1.0 x 10° [kg/m?]
S = Tminz
Kinematic Viscosity of water
7.28 % 1072 [m? /sec]
Surface Tension of water
1.0 x 107%[N/m]
Particle Number
244498
Fig.1 Ensembles of particle A, B
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Fig.3 Conditions like lower plenum with CRGTs
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Fig.5 A Cross Section of Model with CRGTs in 0.3(s)
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Fig.4 A Cross Section of Model without CRGTs in 0.3(s)
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Fig.6 A Histogram of Particle Distance from the Center
and Particle Number of Both Models
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