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1st Step's Thermofluid Safety Experiments

As the 1st step, preliminary thermofluid experiments were carried
out to investigate physical phenomena under the condition that
a small amount of water was injected into the plasma chamber.

Main controlling factors on pressure rise:
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An example of pressure transient during the ICE event

Injection time=10 s

< >
0.8}———

$ BHT]|

Pressure (MPa)
o
S

O 2 ~ ’;V’\ ' Tv=2500C mtaﬂt ] ' i
) 7~
' (0.3md 0.002m°
0 - 2 Iy 2 § x 1 M i 5
0 5 10 15 20 25 30

Time (s)

\




Pressurization due to flashing

__CpﬁR g Sat(t){Tw sat(t)}
PO = W om0

Where, P: pressurization due to flashing;
t: time;
C,: specific heat capacity of water;
m M injected water flow rate;
R: universal gas constant;
M +: molecular weight of water;
T, water temperature;
Tsat saturation temperature;
V,: volume of the vapor in the VV,
hfg: latent heat of evaporation.
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Key Phenomena at ICE Events
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Séaling of Test Facility

Simulation of a double-ended pipe break

- Coolant channel diameter:
~10 mm |

- Injected flow rates:

~0.05 m3

- Volume of plasma chamber:
~0.5 m3

Injected flow rates in ITER under multiple-pipe break conditions:
~around 1/10 of volume of the plasma chamber




Outline of Test Facility
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| [—;Effect of injected flow rates on pressure rise
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Pressure (MPa)

Effect of orifice size on pressure rise
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Effect of vV temperature on pressure rise
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Summary

® Construction of a new thermofluid test facility
will be completed by the end of 1999.

® Experimental parameters will be set based on
ITER-RCO (Reduced Cost Option).

® Integral performance of fusion safety systems
will be tested under ICE conditions.

® Test data will be used for validation of fusion
- safety analysis codes.
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