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Abstract; The flash gas from produced water tank of sour gas field consists of mainly flammable gas
components. Due to certain specific operating procedure, explosive gas mixture can form in the vapour
space of the tank. Combining the theory on explosion limits of the gas concentration and an analysis of
production operations, a simulation model and calculation method can be developed to predict changes in
concentration of the flammable gas in the vapour space. This model is calibrated against calculated
flammable gas concentration of an actual situation and can be used to demonstrate how vapour space
explosion in a produced water tank can be predicted and mitigated. The research result shows that vapour
space explosion is possible when performing sour produced water tank transfer operations. Explosion limit of

the gas mixture can be calculated based on the content of inert gas in the gas mixture, and should show
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clearly if gas explosion limit can be reached when water level drops during sour produced water transfer. It

is suggested to maintain a slight over-atmospheric pressure in the tank during tank transfer, and provide

flame arrestor in the breather pipe. Other mitigation measures include provision of anti-static grounding,

and the preferential use of non-metallic pipes and equipment etc. to lower explosion risk.
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Typical work process of water treatment system

Fig. 1

in sour gas field

Tab.1 Conventional components of water flash steam in typical sour gas field (% )
B ®iiss P e @i, ®o, ®x, ®co, @, ®c, Py,
PO A i Ak 6.32 0.01 0.06 1.38 7. 44 13. 37 71. 34 0.08 —
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Tab.2 Explosion limits of flammable gases of water tank in sour

gas field
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Fig.2  Schematic diagram of working process of

water tank in sour gas field
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Tab.3 Basic situation of Natural gas station

W REKE FARR  REEOA  eus/  ean/ e/  RASHENE RASHANE

BB /m® WAL /mm AR m® (s (%) %) FRA%) R /A%)
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Fig.5 Relationship between water level and flash gas content in
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Fig.3 Relationship between water level and flash gas content in

transferring of gas field water tank-station A
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Fig.4 Relationship between water level and flash gas content in

transferring of gas field water tank-station B

transferring of gas field water tank-station C
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