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The Productivity Study of Gas-Water Two Phase Horizontal

Well in Low-permeability Gas Reservoir

YUAN Lin, LI Xiao-ping
(State Key Laboratory of Oil-Gas Reservoir Geology and Exploitation,
Southwest Petroleum University ,Chengdu 610500 ,China)

Abstract: During the development of low-permeability water-cut gas reservoirs with horizontal well, water
breakthrough not only adds the complexity of fluid percolation, but also decreases the production. Based on
the seepage theory of gas-water two phase, this paper established a motion equation of gas-water two
phase, defined the start-up pressure gradient and generalized pseudopressure of gas-water two phase, con-
sidered the effect of stress sensitivity,slippage effect,inertia turbulent effect and skin effect on the produc-
tivity of gas-water horizontal well,used the conformal mapping method to deduce a new trinomial produc-
tivity formula of horizontal well with gas-water two phase in low permeability gas reservoir. Case study
shows the relative error between results calculated by new formula and actual test is very small, only
5.13% ,which indicates the new formula is accurate and reliable. More ever, sensitivity analysis shows the
water-output will become bigger as the increase of slippage and water-gas mass ratio, while it will become
smaller as the increase of start-up pressure gradient and stress sensitivity index. However, the effect of
start-up pressure gradient on water-output is very small,especially the bottom hole flowing pressure is very
low,so its effect can be ignored.

Key words: Low-permeability ; Horizontal well; Gas-water two phase; Water-output; Start-up pressure gradi-

ent; Stress sensitivity; Slippage; Water-gas mass ratio
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