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Abstract The hazards of leakage and fire & explosion of liquefied hydrocarbon in storage tanks are related to the high flammability of
liquefied hydrocarbon and the storage conditions such as temperature and pressure. The leakage frequency of the pressurized tank of
liquefied hydrocarbon is 4.7x107 per tank per year, in which the catastrophic rupture frequency is 4.7x107 per tank per year. The order
of magnitude of the leakage frequency for the refrigerated tank of liquefied hydrocarbon is almost the same as that of the pressurized
tank. And the catastrophic rupture leakage frequency of both the double containment tank and the full containment tank are 1.0x107 per
tank per year. The heat absorption capacity and the freezing damage of liquefied hydrocarbon are related to its physical properties such
as the atmospheric boiling point, the latent heat of vaporization, the specific heat capacity, the storage temperature and pressure of
liquefied hydrocarbon, and the environment factors. The freezing damage of the refrigerated liquefied hydrocarbon is more serious due to
its strong endothermic effect than that of the pressurized liquefied hydrocarbon if the leakage occurs. The vapor cloud explosion, the
venting fire and the pool fire are common types of fire & explosion for both the pressurized liquefied hydrocarbon and the refrigerated
liquefied hydrocarbon. Compared with the refrigerated liquefied hydrocarbon, the vapor cloud explosion and the venting fire for both gas
and liquid phases, and the ground pool fire are easily formed for the pressurized liquefied hydrocarbon. And the boiling liquid expansion
vapor explosion with fireball is a typical hazard. For the refrigerated liquefied hydrocarbon, the vapor cloud explosion may occur when the
released refrigerated liquefied hydrocarbon enters a confined space such as a sewer system or an underground conduit system. And the
venting fire and the pool fire are formed at the gas phase vents and the containment pit. The heat transfer vapor explosion may occur
when the leaked refrigerated liquefied hydrocarbon contacts with water.
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Table 1 Typical storage modes for liquefied hydrocarbon
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Table 2 Typical leakage and fire & explosion accidents of liquefied hydrocarbon storage tank
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Table 3 Pressure vessel leak frequencies
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1~3 2 2.3x10°°
3~10 5 1.2x107
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Notes: *diameter of the largest pipe connection is taken if it is
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Fig. 1 Example of single containment tank
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Fig. 2 Example of double containment tank
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Fig. 3 Example of full containment tank
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Table 4 Refrigerated storage tank leak frequencies
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Notes: * the pool area is that of the secondary containment.; ** for
single containment tanks this scenario corresponds to bund

overtopping.
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Table 5 Atmospheric boiling point, latent heat of
vaporization and specific heat capacity of typical liquefied

hydrocarbon
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Fig. 4 Flow chart for typical fires and explosions of
liquefied hydrocarbon storage tank
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Table 6 Comparison of typical fires & explosions of liquefied hydrocarbon in pressurized and refrigerated storage tanks
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