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Flow patterns and well logging interpretation methods for liquid-accumulated gas wells based
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Abstract: Conventional gas-liquid two-phase flow patterns and production profile logging interpretation models are insufficient for
accurately evaluating the production dynamics of liquid-accumulated gas wells. By integrating numerical simulations and experiments,
the influence of liquid accumulation height, gas inflow rate, and gas-liquid ratio on the flow characteristics of two-phase fluids were
investigated. Furthermore, the relationship between the characteristic parameters of single-phase gas flow and gas-liquid two-phase flow
were analyzed. A prediction model for gas phase velocity in liquid-accumulated gas wells was established, which was validated through
physical experiments. The research show that when the liquid accumulation height is less than 10 m and the gas inflow rate is less than
200 m’/d, the flow regime of the mixed fluid in the liquid-accumulated section is bubbly flow; in single-phase gas wells, the gas
content influences the gas holdup, which can be used to calculate the apparent velocity of the gas phase, in the liquid-accumulated
section, while the liquid accumulation height has little effect; in gas-liquid two-phase flow, the drift flow model’s phase distribution
coefficient is affected by inflow rate and water holdup—the lower the inflow rate, the smaller the phase distribution coefficient, and
fixed-coefficient drift flow model cannot accurately predict the velocity of each phase and must be optimized based on actual production
characteristics. This research provides technical support for developing production profile logging interpretation methods for low-
production, liquid-accumulated gas wells.

Keywords: production profile; liquid-accumulated gas well; well logging; numerical simulation; gas phase velocity; interpretation

model; holdup; experimental research
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Fig. 12 Comparison between the calculated velocity
and water holding capacity of the Zuber model and
the theoretical apparent velocity
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