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Fig.1 Horizontal well layout
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Fig. 2 Initial flow field diagram
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Fig.3 Fitting diagram of simulated water level and

actual observed water level
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Tab.1 Hydrogeological parameters after identification

sy BBREK, BBEREK, gk WEBAKER
Wz

X /(me+d)  J(medH @ E /m”!
R 1 0.6 0.06 0.15  1x10°°
2 0.3 0.03 0.15 1x10°°
3 0.4 0.04 0.15 1x10°°
w4l 1 1.5 0.15 0.25 1x10°°
2 1.2 0.12 0.15  1x10°°
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Fig.5 Horizontal well layout direction
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Fig. 6 Water production diagram of horizontal

well in different directions
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Fig.7 Water production map of horizontal wells

distributed in different directions after encrypted subdivision
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Fig. 8 Water yield and water yield efficiency of

horizontal wells with different lengths
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different permeability performance
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Numerical Simulation and Influencing Factors Analysis of Water Intake
in Horizontal Wells in Eastern Gansu Province Based on

Coupled Percolation-pipe Flow Model
FANG Ya-hong,ZENG Fa-rong, LIU Bin,PAN Jun-yi, LUO Jian-wen
(Changqing Engineering Design Co. » Ltd. ,Xi’an 710000, China)

Abstract: In order to alleviate the water shortage in the development of oil and gas resources, horizontal wells are of-
ten used to exploit groundwater resources, but there is little analysis on the factors affecting the water intake of horizontal
wells. Therefore, the numerical model is used to simulate the horizontal well mining mode and explore the influence of
horizontal well layout direction, burial depth, pipe length and well pipe permeability on the water intake effect. The re-
sults show that considering the water intake efficiency and construction difficulty, the optimal horizontal well layout direc-
tion should be laid along the incoming water direction, and the location should be located in the upper layer of Luohe For-
mation as far as possible. The recommended pipe length and well pipe permeability are 800 m-1 000 m and 0. 15, respec-
tively, and the corresponding production volume is 1 368 m®/d-2 389 m®/d. The research results have important guiding
significance for alleviating the shortage of water resources in the development of oil and gas resources in the eastern region
of Longdong and formulating reasonable development strategies of water resources.

Key words: water resources shortages; oil and gas resources development; horizontal well; seepage-pipe flow cou-

pling model; water intake efficiency





