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Computer Simulation
Demonstrates Mixing Speed in
Vapor Space to Regulatory

Authorities

By Ronald Graves and Kelly Thomas
WSMS
Aiken, South Carolina

Computer simulation hel ped Westinghouse
Safety Management Solutions (WSMS)
engineers demonstrate that benzene mixing
within alarge vapor space at the top of a
liquid-filled tank would be fast enough to
prevent the formation of a significant
volume of this gas above the lower
flammability limit (LFL). Thisissue arose
in the licensing of a nuclear waste
processing unit that produced benzene as a
byproduct. While experimental methods
could only measure benzene concentration
at afew discrete points, computational fluid
dynamics could predict values throughout
the vapor space as afunction of time. The
analysis correlated well with physical
measurements.

Westinghouse Safety Management Solutionsisa
wholly owned subsidiary of Westinghouse Savannah
River Company (WSRC). WSRC isthe prime
contractor for the DOE Savannah River sitein
Aiken, SC, and performs all types of safety work for
the DOE facilities around the country.

Waste Processing

A nuclear waste processing facility under
development at the Savannah River Siteis designed
to remove radioactive cesium 137 from solution by

adding tetraphenylborate (TPB) in order to produce
cesium tetraphenylborate, which precipitates out of
the solution. The precipitate slurry isfiltered and
sent to another plant whereit isvitrified. The
remaining liquid has relatively low radioactivity so it
can be processed using less expensive methods.

The TPB added to the tank is subject to radiolytic,
thermal, and chemical degradation. One of the
products of this degradation is benzene. In order to
eliminate the dlightest possibility of afirein the tank,
both oxygen and fuel control are exercised. Oxygen
control is maintained by a nitrogen purge in the vapor
gpace abovetheliquid. At the sametime, the
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