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Abstract 

Two steam explosion experiments were performed in the TROI facility by using metal-added molten 
corium (core material) which is produced during a postulated severe accident in the nuclear reactor. A 
triggered steam explosion occurred in a case, but no triggered steam explosion did in the other case. The 
dynamic pressure and the dynamic load measured in the former experiment show a stronger explosion that 
those performed previously with oxidic corium. A steam explosion is prohibited when the melt temperature is 
low, because the melt is easily solidified to prevent a liquid-liquid interaction. 
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2. TROI Ü�Ý  Þ�ß   
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Table 1 Measurement parameters and their descriptions in TROI-51 

Parameter Sensing location Sensor description 

Melt temperature  Melt delivery path 
IRCON pyrometer model  
3R-35C15-0-0-0-1 (1500 ~ 3500°C) 

Coolant temperature IVT101 ~ IVT106 0.5mm, Thermocouple 
Dynamic pressure in the coolant IVDP101 ~ IVDP106 KISTLER 6005 <100MPa 
Under-water dynamic pressure UWDP101,UWDP102 PCB model W138A26 <160MPa 
Dynamic load at the test section bottom IVDL101 KISTLER 9081A <650kN 
Ambient temperature in the pressure vessel PVT001 ~ PVT005 1.0mm, Thermocouple 
Static pressure in the furnace vessel FVSP001 Rosemount model 1511 <2.0MPa 
Static pressure in the pressure vessel PVSP004, PVSP005 Druck model PMP4060 <3.5MPa 
Dynamic pressure in the pressure vessel PVDP004, PVDP005 KISTLER 6061B <25MPa 
Melt velocity IVT201 ~ IVT209 0.5mm, Thermocouple 
Void Fraction VFDP101 ~ VFDP103 Honeywell DP ST3000 STD924 
Gas Sampling for Hydrogen detection GAS005 Gas sampling bottle 
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Fig. 1 Schematic diagram of TROI-51  
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Table 2 Test conditions and results 
 TROI test number Unit 51 52 
Melt Charge Composition 

UO2 / ZrO2 /Zr/SS 
[w/o] 62.8/13.5/ 

12.6/11.1 
61.0/16.0/ 
12.2/10.8 

 Measured temperature [K] 3420 2650 
 Corrected temperature [K] 3141 2650 
 Charged mass [kg] 13.705 14.105 
 Released mass [kg] 6.309 8.604 
 Initial jet diameter [cm] 6.5 6.5 
 Free fall in gas [m] 3.2 3.2 
Test Water mass [kg] 367 367 

Initial height [m] 1.3 1.3 Section 
Final height [m] 1.02 1.23 

 Cross section [m2] 0.283 0.283 
 Initial temp. [K] 294 285 
 Sub-cooling [K] 79 88 
Press. Initial pressure [MPa] 0.115 0.116 
Vessel Initial temp. [K] 297 289 
 Free volume [m3] 8.023 8.023 

Maximum PV 
pressurization 

[MPa] 0.053 0.070 Results 

Time to reach peak  [s] 3.2 3.0 
PV heat-up [K] 53 276  
Time to stabilize   [s] 6 10 
Water heat-up [K] 5 10  
Time to stabilize [s] 11 18 

 Steam explosion  Yes No 
 Triggering (ET) time 

after melt delivery 
[s] 1.35 1.67 

Dynamic pressure [MPa] 32 (SE) 11 (ET) 
Duration [ms] 1.1 (SE) 1.2 (ET) 
Impulse [kN] 580 (SE) 275 (ET) 

 

Duration [ms] 11 (SE) 9 (ET) 
Debris Total [kg] 6.309 8.604 
 > 6.35 mm [kg] 0.595 0.510 
 4.75 ~ 6.35 mm [kg] 0.400 1.005 
 2.0 ~ 4.75 mm [kg] 1.355 3.645 
 1.0 ~ 2.0 mm [kg] 1.075 1.835 
 0.71 ~ 1.0 mm [kg] 0.450 0.515 
 0.425 ~ 0,71 mm [kg] 0.700 0.555 
 < 0.425 mm [kg] 1.734 0.539 
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Fig. 2 Melt temperature during delivery in TROI-51 
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Fig. 3 Dynamic pressures from wall-mounted sensors in 

TROI-51 
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Fig. 4 Dynamic pressures from under-water sensors in 
TROI-51. 
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Fig. 5 Dynamic load in TROI-51 
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Fig. 6 Debris size distribution in TROI-51 

 
3.3 TROI-52 ¬.  K

 ¬..�  TROI-51 ¬33|  X.¼  ¬..¨ H  S
�
_ � n . ¤.¥  �.<3W
`  UO2, ZrO2, Zr ¡  ÁR�
`R�

3482



   
 

5 

Á  Á.Â.|  �R`3´.h  
� �  ý ¿ F
G  R3R  61.0, 16.0, 

12.2 T  10.8%
K � n . 

¤.¥  �.<3W.|  U3V.@.>  ö.ï �  ì � D  ²3â  7
>  r.ã.r  m7n . 

K
 ¬.3>.?.h  D.Ä3ø.¨ H  

É U
z.O.f  B.U.Fü7¨.Ã H  d3x.û  ì � î.f  

K U3F
G  
ö.ï �  ì � h  ä.ïRS  z3�.D  ¶ K  U.V3W.|  ì �H

 B.U3F
ü7n .  U.V3W.|  ì � h  �.A  2650K
H

 
ö.ï._ � h�c , 

K h  TROI-51 ¬..>  ´.a  
�

 
500K ï �  ·3�  � K n .  

K
 U.V.W.�  U.V  ÄR�  �

 5860 �  O.>  Q3R.S3D  �R�.±  m7h  X3Y.U.^H
 N.F.F
ü�n . 
 

0 1000 2000 3000 4000 5000 6000
1500

2000

2500

3000

5860.226 seconds
 

 

T
em

pe
ra

tu
re

(K
)

Time(sec)

 MELTTEMP2

 
Fig. 7 Melt temperature during melting in TROI-52 
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Fig. 8 Dynamic pressures from wall-mounted sensors in 

TROI-52 
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Fig. 9 Dynamic pressures from under-water sensors in 

TROI-52 
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Fig. 10 Dynamic load in TROI-52 
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Fig. 11 Debris size distribution in TROI-52 
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