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Analysis of Phase Change During Gas Injection and Application in Oil Reservoirs
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Abstract; Well block W of Weizhou Oilfield A is developed with dry gas injection. After gas
injection, reservoir pressure increases and oil production increase is significant. However, in recent years
production dynamics of the oil reservoir suggest there are issues with liquid accumulation in the wellbore of
the gas injection well and unequal production from different oil bearing sand layer that restrict the
performance of gas injection development. Based on the phase equilibrium and thermodynamics equilibrium
theories, application of phase recovery technology, differences in fluid composition and characteristics in
horizontal direction; and after multiple fluid recovery, flash and parameter fitting, an accurate model of
fluid composition and phase is developed to address the above issues. The relationship between the fluid
dew point pressure and changing gas-oil ratio by adding oil in equilibrium is analysed. From the phase
diagram, phase behaviour of injected gas in the formation at different temperature and pressure can be
determined. This provides a favourable basis for the analysis of bottom hole liquid accumulation in the gas
injection well. After considering the cost of gas injection and workover of the well, it is proposed to blow
clear the injection well of the accumulated liquid first, and then inject with leaner gas after gas

conditioning. This proposal successfully removes the accumulated liquid in the wellbore, effectively
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increases the draw down from different sand layer, and increases recovery rate of the block by 1.3% .

This

study results provide good reference in the determination of injected gas development fluid phase, analysis

of the injected gas dynamics and optimisation of gas injection development plan.

Keywords: Gas injection; Wellbore liquid accumulation; Phase recovery; Dew point pressure;
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Tab.1 Molar composition data of injected gas and oil components in 2019 (%)
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