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Numerical simulation analysis of gas-water two-phase flow in the whole well section of
horizontal gas well
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Abstract: The gas-water two-phase flow law and effusion process in horizontal wells are quite different from those in vertical wells. To
clarify the law of gas-water two-phase flow in horizontal wells and establish the identification method of liquid accumulation in horizontal
wells, a theoretical calculation model of gas-water two-phase flow in the whole well section of horizontal gas wells is established by
using the similarity principle, and the liquid accumulation process in horizontal wells is numerically simulated and analyzed by
multiphase flow simulation software. The results show that the pressure drop in the horizontal section is small after the liquid
accumulation in the horizontal well, and the liquid is easy to accumulate in the deflecting section to affect the production capacity. In
addition, the influencing factors of liquid holdup in complex completion section are analyzed. When the pipe diameter is greater than
40 mm, the liquid holdup increases greatly; When the up-dip angle is 65 ©, the liquid holdup appears a peak, and the relationship
between these factors is an angular function. The numerical simulation technology is used to accurately judge the flow state and liquid
holdup change of gas-water two-phase flow in horizontal wells, which provides a new theoretical analysis method for determining the
wellbore effusion of horizontal gas wells, and plays a guiding role in the formulation of drainage and gas production stimulation measures
in the later stage

Keywords : horizontal well; full well section; gas water two-phase flow; numerical simulation; effusion; similarity principle; liquid

holdup ; influence factor
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