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Abstract

In order to solve the problem of low steam thermal efficiency and rapid production decline in the later stage of SAGD well group
development in Liaohe Oilfield, this study focuses on the key technology of fire drive tail gas injection. Firstly, a calculation method
for the explosion limit and critical oxygen content of fire drive tail gas under high temperature and high pressure is established. It
is clarified that the explosion limit under 240 C and 6MPa environment is 0.89-55.96%, and the critical oxygen content is 5.52%.
Combined with the on-site tail gas oxygen content of 1.01-2.1% (including 1.5 times the safety factor), it is determined that there is
no explosion risk but oxygen content detection needs to be strengthened; Secondly, a corrosion prediction model was constructed,
and it was found that the corrosion rate of commonly used pipe column materials exceeded 0.076mm/a, requiring the use of anti-
corrosion measures such as over 13Cr materials, coatings, or corrosion inhibitors. The innovation lies in establishing for the first
time the technology of fire driven exhaust gas injection, the calculation method of explosion parameters under high temperature and
high pressure, and the measures to prevent column corrosion, providing support for the safe application of exhaust gas injection and
helping to improve the development effect of SAGD.
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