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Abstract:

Nuclear facilities use High Efficiency Particulate Air (HEPA) filtration, in combination with
zone pressurization techniques to maintain radiologic containment. During a fire, the heat and
smoke produced present challenges to these containment strategies. The Fire and Smoke
Simulator (FSSIM) is an effective tool used to evaluate the transport of smoke and heat inside
multi-compartment buildings with complex ventilation. These capabilities are of particular
importance in DOE facilities where the performance of the ventilation system is required to
prevent the radiologic release of material during a fire. FSSIM has been developed to include
HEPA filtration in mechanical ventilation systems, which can account for additional resistance
due to soot accumulation on filter media. Extensive verification and validation exercises have
been performed to demonstrate the applicability of FSSIM, including the LLNL fire cell tests.
The facility performance can then be evaluated against defined failure criteria for the HEPA
temperature and pressure drop, as well as loss of containment due to zone pressurization. FSSIM
is a desirable design tool in this application, given its computational efficiency and flexibility in
modeling highly complex facilities. These advantages allow for realistic evaluation of protection
strategies to effectively mitigate the risk of radiologic releases during a fire.
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