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Abstract

Gas injection is one of the prospective methods in the development of unconventional oil
reserves. Before implementation in the field, it is necessary to justify the effectiveness of using
gas agents in specific object conditions. Experiments of oil displacement on physical models
with subsequent numerical modeling can provide the information necessary to justify the
feasibility of using gas injection in specific reservoir conditions. This work is devoted to a series
of experiments determining the minimum miscibility pressure (MMP) on a slim tube model and
the analysis of oil displacement dynamics for various gas compositions, as well as numerical
modeling. Displacement experiments were carried out using a recombined oil sample from one
of the fields in Western Siberia. The MMP was determined by the classical method of inflection
point on the displacement efficiency versus injection pressure curve, which was 34.6 MPa for
associated petroleum gas (APG) and 49.9 MPa for methane. The dysnamics of oil displacement
for different gas compositions at the same injection pressure showed that APG and carbon
dioxide (CO2) are the most effective in the conditions of the studied field. The influence of the
gas composition on the gas breakthrough point was also shown. It is revealed that the change in
the concentration of the displacing agent in the outgoing separation gas helps define in more
detail the process of displacement and the processes implemented in this case for various
displacing gas agents. Similarly, it is shown that the displacing efficiency of a gas agent in a
miscibility injection mode is affected by the configuration of wells when it is necessary to
achieve MMP in reservoir conditions. For the immiscible gas injection mode, no influence of the
well configuration was observed.
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