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Passive core injection cooling system by steam injector to avert the core melt at
SBO
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Even if a nuclear reactor lost all power sources, the Steam Injector (SI) enables
to inject water and cool down a nuclear reactor by mixed water jet with steam generated from the
abnormally-heated reactor itself and water from a water tank or a fire engine due to a higher discharge
pressure of Sl than the reactor pressure. The work carried out the development and application of Sl
system for a severe accident. When the reactor pressure decreases close to atmospheric pressure, Sl
enabled to inject the water jet mixed with gravity-driven water from the high-rise water tank and the
steam from a boiler simulating the reactor. Up to around 1.5MPa (~15 atm), a fire engine to be equipped
with multiple units for severe-accident mitigation should works as water suppliers and Sl could be
confirmed to work as the passive injection pump using the steam from the reactor by the experiments and
analyses. It is necessary to develop SI system to operate at higher-elevated steam pressures in the
future.
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Inlet static pressure

Mass flow rate

Inlet static temperature

[MPaG] [ka/s] K]

Experimental Case 1 0.54 0.044 442
values Case 2 0.36 0.033 431
Case 3 0.15 0.020 410
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