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LARGE STEAM EXPLOSION

The interaction of the reactor core melt with water, known as fuel-coolant interaction (FCI),
is a complex technical issue involving a number of thermal-hydraulic and chemical
phenomena. FCI may occur in-vessel, during flooding of a degraded core or when a molten
core relocates into the lower head filled with water. They may also occur ex-vessel, when
molten core debris is ejected into a flooded reactor cavity after the vessel failure. Each of the
scenarios may lead to an energetic FCI, commonly known as ‘steam explosion’, which

represents potentially serious challenge to the reactor vessel and/or containment integrity.

The conditions of steam explosion triggering and the energy of explosion in various situations
have been widely studied in reactor safety research programs. Although non-triggered steam
explosion seem to be very unlikely, the risks of steam explosion cannot be fully eliminated in

all core meltdown scenarios where molten corium may be dropped to water.

For eliminating steam explosions that could damage the containment barrier, the preferred
method is to avoid dropping of molten core to water in any conceivable accident scenarios. Such
approach is used in some PWR type reactors: existing small reactors where reliability of external
cooling of the molten core has been proven and in some new reactors with a separate core
catcher. In some existing and in some new designed BWR type reactors the molten core would
in all severe accident scenarios drop to a pool below the reactor vessel and be solidified and
cooled in the pool. In any such circumstances where corium drops to water, it must be proven
with arguments based on the physical phenomena involved in the respective scenarios that risks
from steam explosion to the containment integrity have been practically eliminated. The role

of PSA in this demonstration, if there is one at all, is very limited.
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