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This Presentation...

= ... seeks to explain what conditions
are required for such events

= ... and why an intentional attack on
a tank farm would not provide
those conditions

Vapor Cloud Explosions

n A vapor cloud explosion (VCE) results from the
ignition of a cloud of flammable vapor, gas, or
mist in which flame speeds are high enough to
produce significant overpressure.
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Explosion Quadrangle

Burning fuel/air mixtures do not produce
damaging pressures unless somehow confined.

Confined Explosions vs. VCES

= Burning fuel/air mixtures
inside enclosures build
pressure until the enclosure
bursts (confined explosions).

= Burning fuel/air mixtures
outdoors require congested
environments

= to provide confinement

= and to accelerate the flame
speed to cause a /CE
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Congestion

= Congestion (obstacles,
such as a row of pipes)
confines the burning cloud
and increases the flame
speed... increasing the
explosion pressure.
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Factors Needed for A Damaging VCE

= Mechanism for creating cloud of vapor,
gas, or mist in air

= Cloud with a favorable fuel
concentration... within flammability
limits, uniform concentration

= Ignition source, but not too soon
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Confinement/Congestion

= Tank farms typically do not provide
either the confinement or congestion
associated with damaging VCEs
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Congested
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Confined Explosions Unlikely

= Head space in tanks holding combustible
liquid too lean to burn

= Head space in tanks holding flammable
liquid typically too rich to burn

= If head space is flammable, vapor inventory
is limited

= Damage to tank, and local explosion effects
likely... but no off-site catastrophic potential

= Tank liquid not involved in explosion, but
subsequent fire likely 24
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Tank Fire

25

BLEVES Not An Issue

n BLEVE = Boliling Liquid Expanding
Vapor Explosion

= Explosion that results when pressurized
vessel ruptures, releasing accumulated
energy

= Typically accompanied by fireball
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