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Several series of laboratory experiments on the thermal 
interaction of simulated light water reactor (LWR) fuel melts 
and water have recently been completed. Their purpose was to 
investigate the possibility of steam explosions occurring for 
a range of hypothetical accident conditions. Pressure, temper
ature, hot liquid motion and cold liquid motion were monitored 
during the experiments. Morphology and chemical analyses were 
performed on selected debris. Small (~4 cc) arc melted samples 
of four component Corium-A and Corium-E simulants, iron oxides, 
and cobalt oxide were each flooded with approximately 1.5 liters 
of water. Natural triggering of steam explosions was not ob
served. However, when short duration pressure transients were 
introduced into the water, vigorous multi-stage steam explosions 
involving extensive fragmentation of the melt could sometimes 
be initiated. Threshold values of oxygen content of the melt, 
below which explosions could not be triggered, were determined. 
Water subcooling and ambient chamber pressure threshold values 
for cessation of explosions were also determined. The thres
hold values were all material dependent. The data also indi
cated a narrow time window during which the applied transient 
could initiate an explosion. Larger applied transients usually 
did not trigger explosions for otherwise nonexplosive conditions. 
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The explosions were unaffected by the use of salt water or 
borated water instead of deionized water. 

A series of tield experiments was also recently completed. 
Their purpose was to investigate the efficiency of converting 
the thermal energy of a melt into mechanical work on the sur
roundings during a reasonably large steam explosion. The melts 
used were 1-25 kilogram quantities of an iron/alumina mixture 
generated by a metallo-thermic reaction. The melt was poured 
into an open tank of water The primary diagnostics were cine
matography and reaction energy measurements by means of crush-
able aluminum honeycomb placed under the interaction vessel. 
Plastic deformation of the vessel was also monitored. Several 
experiments employed pressure transducers. The primary para
meters varied were melt quantity, water quantity and water 
temperature. Spontaneous explosions occurred in most of the 
experiments with several experiments exhibiting multiple ex
plosions. Indirect evidence suggests the spontaneous initia
tion involved contact of the melt with some metallic surface. 
Some explosions were artificially triggered with no observed 
enhancement in efficiency. The recovered debris is very simi-
liar in appearance to the laboratory experiment debris. Sus
tained (milliseconds) pressurizations of 5-10 MPa were measured 
with narrow spikes to even higher pressures. The data indi
cate that the most efficient explosions occurred for fulj. tanks 
of water, which is believed to be a tamping effect. The most 
efficient explosions did not have the largest estimated quanti
ties of melt in the tank at explosion time, but it is impossible 
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to determine exactly how much melt actually participated in 
the explosions. No water subcooling threshold was observed 
in the field scale tests. The experiments performed with 
cold and saturated water gave similar results. 

Although the data indicate that triggering of steam ex
plosions may be quite likely for LWR materials, achievement 
of maximum theoretical efficiencies in extremely large, co
herent explosions is very doubtful. 
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