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Abstract: Without considering the influence of permeability heterogeneity and non-Darcy effect near the wellbore, the production
performance prediction method of horizontal wells in bottom water gas reservoir is difficult to determine the influence of reservoir
heterogeneity and gas well location on productivity and water breakthrough time. Based on the superposition principle of mirror
reflection and potential function, considering the influence of heterogeneity, non-Darcy effect and gas-water interface lifting, a
prediction model of water breakthrough time and production profile of horizontal well wellbore is proposed. The simulation results show
that the productivity of horizontal wells in bottom water gas reservoir is affected by permeability heterogeneity and wellbore location. If
the influence of heterogeneous pseudo skin is not considered, the gas production profile will be higher, and the stronger the heterogeneity,
the lower the production. The larger the vertical permeability is, the more favorable it is to improve the gas production of the gas well,
while the smaller the vertical permeability is and the larger the horizontal permeability is, the more favorable it is to control the ridging
of bottom water; The larger the dimensionless water avoidance height is, the longer the water breakthrough time of the horizontal well
is. At the initial stage of horizontal well production, the bottom water ridge velocity is relatively uniform, and will rise rapidly in the
later stage. The improved prediction method has certain guiding significance for the development of horizontal wells in bottom water gas
reservoirs.

Keywords: bottom water gas reservoir; horizontal well; heterogeneous reservoir; pseudo skin coefficient; permeability; bottom water

ridging ; water breakthrough time; dynamic analysis
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Fig.1 Mirror reflection of horizontal wells in bottom
water gas reservoir
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Fig.2 Composite geological model of spherical core
flow reservoir
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Table 1 Horizontal permeability distribution

PEAR (7 B/ IKA-BEXR K,/ mD

m ER | 2 S
0 ~50 0.110 0.014 0. 100
50 ~100 0. 130 0.128 0. 100
100 ~ 150 0.126 0.218 0. 100
150 ~200 0.110 0. 066 0. 100
200 ~250 0.132 0.122 0. 100
250 ~300 0. 031 0. 065 0. 100
300 ~350 0. 057 0. 062 0. 100
350 ~400 0.134 0.115 0. 100
400 ~450 0. 100 0.125 0. 100
450 ~500 0. 100 0.210 0. 100
500 ~550 0.036 0. 006 0. 100
550 ~600 0. 041 0.112 0. 100
600 ~650 0.173 0. 088 0. 100
650 ~700 0. 096 0. 131 0. 100
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950 ~1 000 0. 157 0.034 0. 100
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