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300/ 0.62

Sn-1.5% Pb

500/ 0.08

300| 1.65

=g ojo D

Al-4.5% Cu

500[ I.11

ER.-. Coolig Rate(°C/min)
- 0 : Rotation Speed(rpm)

0.2

04

06

Volume Fraction Solid,
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Differential Calculated Penetration
Pressuretl) (MPa) Length (m) Measured
Test Penetration . " - 3| P it
Number Type Maximum | Initial | X XS(ZJ Totall Length (m)
1 PWR 1.96 1.1 1.2 | 3.0/2.5 | 2.54.2 23
2 BWR 1.62 0.62 1.6 | 4.1/3.1 | 3.1-5.7 >23
3 PWR 0.003(%) aqp“ 1.2 | 0.3/0.3 | 0.3-1.5 0.5
4 PWR 1.712 1.2 | 2.92.0 | 2-4.1 2.1-2.3
" 0.6
Penenation 5 BWR ] 16 | 4.7/3.1 | 3.1-63 | 1.828
0.6
] (1)  Precise time of initiation of debnis flow in thimble tube is uncertain so differential
~—Simulatea RPV Wall pressure for debris flow could be between initial and maximum observed values.
(2)  Saturated debris penetration length calculated for both maximum and initial pressure
differentials.
___Abbrevicted Length (3)  Total calculated penetration length has a range depending upon the degree of debris
o * Insrument Tube superheat and the differential pressure.
= =2 = N—— (4)  Melt cup depressurized due 1o spool piece breach so differential pressure due to

essentially hydrostatic heat of AfO50 layer.

X 1 E PR 1B E & OGRS R

2235 3CHK

[1] GE-Hitachi Nuclear Energy Americas LLC, ABWR Design Control
Document, United States Nuclear Regulatory Commission, 2010

[2] M.Epstein et al., Freezing—Controlled Penetration of a Saturated
Liquid Into a Cold Tube, Journal of Heat Transfer, Vol.99, 1977

[3] EPRI, Experiments to Address Lower Plenum Response Under Severe

Accident Conditions, Volumel, EPRI report TR-103389, 1994
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