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Fire in the reservoir in most cases begins with an explosion-vapor mixture. The formation of explosive concentrations inside the tanks is significantly influenced by physical and chemical properties of the stored oil and oil products, the construction of the reservoir, technological conditions of operation, as well as climate and weather. The explosion in the tank causes blasting (less tearing off) of the roof and burning over all surface of the flammable liquid. In rare cases, an explosion of the tank may lead to the destruction of the tank. However, even in the initial stage, the burning of oil and petroleum products in the tank may be accompanied by a strong heat radiation into the environment with the height of the luminous part of the flame 1 - 2 diameter of the burning tank. Deviation of the flame from the vertical axis at a wind speed of 4 m / s, is 60 - 70 ° C [1]. Thermal radiation and explosion can cause an escalation of fire, destroying the tank on fire and ignition of adjacent tanks. Figure 1 shows the main causes of fire in reservoir  parks [2].
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Figure 1 - The distribution of fires by source of ignition

During the formation of explosive concentrations outside of the tank because of the "large and small breaths" and when an ignition source is appeared, fire is arising in the breathers. If during torch burning there is black smoke and red flame, it indicates high concentration of fuel vapor in the tank and small risk of explosion. Blue-green flame without smoke indicates that the concentration of vapor in the tank is close to the inflammation and there is real danger of explosion [1, 3]. Thus making possible the sustained torch fire or explosion in the tank vapor environment. In both cases, if the fire will not be localized timely, a further escalation of the accident is possible.

Blowout is the most dangerous occurrence in fire at the tank. The physical nature of this occurrence is related with overheating and rapid evaporation of water that accumulates on the bottom of the tank or on the surface of submerged pontoon or roof.

As practice shows, the fire in the tank can lead to the total destruction of the tank. Directly on the fire high temperatures and stresses on the tank caused breaking down 8% of tanks [4]. At the same time there is a great danger of an escalation of the accident and the transition of combustion to other objects can happen.

Thus the greatest danger are empty and partially filled tanks because of the large amount of explosive concentrations of vapors.

An example of this is the explosion that occurred at the reservoir park of production and control station "Konda" (STS "Sibnefteprovod", Yugra, Khanty-Mansiysky region).

On 22th of August in 2009 at 17.06 (Moscow time) during thunderstorm the lightning resulted in explosion in tank №7. 

At 17.35 explosion of the tank №8 resulted in tank destruction (Fig. 2). The reason of explosion was spark passing through the fire-resistor of gas equalizing system. As a result of explosion 4 firefighters were killed and 4 firefighters were injured. Explosion broke into tank`s metal construction fragments. This fragments flew away over the park to a distance of 300 m. Burning oil overflowed over banking of the tank №8 and spreading on road, surrounding area inside banking of neighbor tanks №5, 6, 7. Fragments of the tank №8 damaged roof of the tank №5 and resulted in fire.
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	Figure 2 - The explosion of the tank № 7, "Konda", 22.08.2009
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