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An Evaluation of the Ex-vessel Steam Explosion Load Against TROI
Experimental Results
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Abstract

The TEXAS-V code tuned for TROI-13 was used for analyzing the parametric findings in TROI
experiments. The calculations on the melt composition are relatively similar to the TROI experimental results.
The water depth effect in TEXAS-V code seems to be consistent with TROI experiments in some degree. The
water area effect of TEXAS-V calculations seems not to be harmonious to that in TROI experiments. This
seems to indicate that TEXAS-V as 1-dimensional code or as the numerical steam explosion has a limitation
on estimating area effect. Thus, TEXAS-V tuned for TROI-13 seems to have an ability to estimate the
parametric effect of TROI experiments. The evaluated TEXAS-V was used for estimating the ex-vessel steam
explosion load. The calculated explosion pressure and load were about 40 MPa and 75 kPa.sec, which are not
much threatening level for containment integrity.
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Table 1 TEXAS-V input for TROI-13

TROI-13 Condition TEXAS-V Model

Melt mass (2.26 kg) NBREAK=2

Melt (70:30 Corium) IENTRY=1(0ld breakup)
Free Fall (1.08 m) IENTRY?2=1(Coherent jet)
Injection Speed (-7.34m/s) | CFR=0.002(default)
Pressure (0.1 MPa) RFRAG=1.0e-4 m

Water Area (0.283 m?) PTRIG=1.0 MPa

Water Temp. (292 K) Flooding(111)=1.5 m

Water Depth (0.67 m) Particle Number=1.0e6
W=0,632m3, A7 62m2
&ir, 0, 1MFa, 232 K B
-» Steamn, 0, 1MPa, 373K ™
=
3
é
=
Fa
Free fall=1,08m, D=0,0165m, 2,26ka, w
T=3100K, 70:30 caorium, -7, 34m/s %
T263 kg/m3, 289K superheat =
ra
=
| rr
Water pool - wn
| H=1.5m. iy 3
= £=0,283me——] 3 1)
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Fig. 1 TEXAS-V input for TROI-13
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Table 2 TEXAS-V input for Reactor Cavity

Ex-vessel Condition

TEXAS-V Option

Melt mass(8000 kg)
Melt(8:2 Corium)

Free Fall(1.0 m)

Injection Speed(-6.26m/s)
Pressure (0.2 MPa)

Water Area (23.758 m?)

NBREAK=2
IENTRY=1(0OIld breakup)
IENTRY2=1(Coherent jet)
CFR=0.002(default)
RFRAG=1.0e-4 m
PTRIG=1.0 MPa

C(47)=100.e-3 m
Particle Number=1.0e6

Water Temp. (343.4 K)
Water Depth( 4.0 m)

5.5m = 23, 758m2

Free board wolurmes=100m3
Steam, 0.2MPa. -
393 4K(saturated) o
rma
£3
2=
o,
Y-
k.
Free fall=1m. D.lim, 2950K, |2 )
gravity pour=6.26m/s, 80,20.||3 3
8000kg/m3. 100K superheat || &7 w
o 3
L 3
i o
4m water pool 3|3
——— 0.2MPa bk —— | &
F——— subcooled ——— |ra
e | - | p—
*
=
k.

[ T Triggering Eell
Fig. 12 TEXAS-V input for ex-vessel explosion
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