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An Investigation of Debris Configuration and Melt-Water
Interaction in Steam Explosion Experiments using ZrQO;
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Abstract

Korea Atomic Energy Research Institute (KAERI) launched an intermediate scale steam explosion experiment
named Test for Real cOrium Interaction with water (TROI) using reactor material to investigate whether the
corium would lead to energetic steam explosion when interacted with cold water at low pressure. The
melt-water interaction is confined in a pressure vessel with the multi-dimensional fuel and water pool
geometry. The cold crucible technology, where the mixture of powder in a water-cooled cage is heated by
high frequency induction, is employed. In this paper, results of the first series of tests (TROI-1~5) were
discussed. The ZrO2 jets with 5kg mass and Scm diameter were poured into the 67cm deep water pool at 30
~ 95 °C. Either spontaneous steam explosions or quenching was observed. The morphology of debris and
pressure wave profiles clearly indicates the each case.
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WIN-A001= Feedtnru of T, IVDL
WIH-A002= llumination

WIH-AQ03= Feedthu ai Heater Power
WIH-AOU4= PVT PSP PYDP GAS004

WIN-BOO = Sony Cam, Window ieaterCH3

Witi~C001= High Spead Video. WindowHeaterGHZ
WIN-C004= PVT_PVSP PVDF GAS005

WI=D001= CCD camera, WindowHeaterCH1
Wiki-0002= PhoteSersar for Extermal Tnggeting
Wil-DOg3= CCO camera

Figure [ Test Facility and Instrumentation Layout
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Table 1 Initial Conditions and Results of Tests

Zr02-1 } 7r022  Zr02-3 | Zr02-4 ‘ Zr02-5 | ZrO2-6'
Mass Released (kg) 5030) |55(84) (4908 [4272) [296.4  %8.0)
Acharged), Dy, (em) 3.7 52 6.0 28 3% 50
Melt temperature (K) | > 3378 |- 2200 ‘ 3200 1300¢° | > 39007
Sub-cooling (K} 8K 8K SoK j 81K 35N 81K
Dynamic pressure 10 l2.1, 09, 10
{(MPa) 1 3 peaks 2 peaks
‘Spontaneous Explosion | mild no o T'\kes Yos totally

| ! { damaged

Table 2 Debris Configuration

Debris (kg) Zr02-1  1Zr02-2 | Zr02-3 i Z102-4 | Z102-5 Zr02-6

Total 22 55 4.88 4.256 3.02 No data
Yet

Crust>30 mm 098 2.54 156 136 0.62

Crust 0 - - 076 0.58

(10-26 mm)

Pebble 0.2 2 112 0.18 0.04

(10-20 mm)

Particle 0.67 0.67 0.77 L116 0.74

(2-5mm)

Particle 015 0.25 035 0.54 0.54

(2-710pm) |

Particle 0.04 10.04 0.08 026 0.5

< 710 pm ;
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Figure 3 Shape of Melt contact with water just before explosion
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Figure 4 Dynamic Pressure Measured in ZrO2-4
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Figure 5 Dynamic Pressure measured in ZrO2-5
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Figure 6 Debris Configuration ( a. Crust 5-10 cm, b. Crust 1-2
cm, c. Pebble, 1-2 cm, d: Particle: 2-5 mm,

¢: particle: 2-0.7 mm, . powder < 0.7 mm)
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