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3. Wiy R CL, KR TOROHE Z R, T00CE ORI 50km
A BRI, Wi D R O A 8 g?&%ﬂm&ﬁ.kﬁWEm\ﬁk%wﬁ¥‘KWtémw&U 50km
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3-1. KILUDEEFF M KR IR K (20/20) ;L FFfli- 2B EHED FE LD G=hTh
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3-2. NILUDEZET M (RIEEE,
OFTE
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BOAEZDHEL LFEFTL-FESHTEMEET -, COFF M TLERMOZEHUAINBRELEZEETH(1ETE
B)TET, BT BRORFIFEEDEERE, [EMHRVERMEZIELHLLENIEEHEZELTLS,
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A deflagration may propagate back to the spill site if the vapor concentration along this path is
sufficiently high to support the combustion process. When the flame reaches vapor cc ions above
the UFL, the deflagration could transition to a fireball and result in a pool or jet fire back at the source. A
fireball would occur near the source of the release and would be of 4 relatively short duration compared to
an ensuing jet or pool fire,

The extent of the affected area and the severity of the impacts on objects either within an ignited
cloud or in the vicinity of a pool fire would primarily be dependent on the quantity and duration of the
initial release, the surrounding terrain, and the environmental conditions present during the dispersion of
the cloud. Radiant heat and dispersion modeling are discussed in Section 2.8.5.

Fires may also cause failures of ncarby storage vessels, piping, and equipment.  The failure of a
pressurized vessel could cause fragments of material to fly through the air at high velocities, posing
damage to surrounding structures and a hazard for operating staff, emergency personnel, or other
individuals in proximity to the event. In addition, failure of a pressurized vessel when the liquid is at a
temperature significantly above its normal boiling point could result in a boiling-liquid-expanding-vapor
explosion (BLEVE). BLEVEs of flammable liquids can produce overpressures and a subsequent fireball
when the superheated liquid rapidly changes from a liquid to a vapor upon the release from the vessel.
Atmospheric storage tanks are unlikely to BLEVE due to the smaller difference between their design
pressure and ambient pressure.

Overpressures

RKEERREDHREBEAVIIL, 20D KAENE
x—ulito)ihvl\é« BLEVEIZ E"Jiﬁl,\o(é’ﬁiﬂ‘éﬂ)

flame travel dlstance

The potential for unconfined LNG vapor cloud detonations was investigated by the Coast Guard
in the late 1970s at the Naval Weapons Center at China Lake, California. Using methane, the primary
component of natural gas, several experiments were conducted to determine whether unconfined LNG
vapor clouds would detonate, Unconfined methane vapor clouds ignited with low-energy ignition sources
(13.5 1), produced flame speeds ranging from 12 to 20 mph. These flame speeds are much lower than the
flame speeds associated with a deflagration with damaging overpressures or a detonation.

To examine the potential for detonation of an unconfined natural pas cloud containing heavier
hydrocarbons that are more reactive, such as ethane and propane, the Coast Guard conducted further tests
on ambient-temperature fuel mixtures of methane-ethane and methane-propane. The tests indicated that
the addition of heavier hydrocarbons influenced the tendency of an unconfined natural gas vapor cloud to

~detonate. Less processed natural gas with greater amounts of heavier hydrocarbons would be more

sensitive to detonation.

Although it has been possible to produce damaging overpressures and detonations of unconfined
NG vapor clouds, the natural gas delivered by pipeline for liquefaction and export would have lower
ethane and propanc concentrations than those that resulted in damaging overpressures and detonations.
The substantial amount of initiating explosives needed to create the shock initiation during the limited
range of vapor-air concentrations also renders the possibility of detonation of these vapors at an LNG
plant as unrealistic. Consequently, the primary hazards to the public from an LNG spill, either on land or
water, would be from dispersion of the flammable vapors or from radiant heat generated by a pool fire.

In comparison with LNG vapor clouds, there is a higher potential for unconfined propane clouds
to produce damaging overpressures, and an even higher potential for unconfined ethylonc vapor clouds to
produce damaging overpressures. Unconfined ethylene vapor clouds also have the potential to transition

2-71
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