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A binomial deliverability equation for horizontal gas wells in formations
with nonlinear seepage flow features
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Abstract: A horizontal well is one of the most effective methods for developing low-permeability gas res-
ervoirs which are characterized by the effects of start-up pressure gradient and turbulent flow under
high-speed non-Darcy flow. A seepage flow model was established and solved for horizontal gas wells. It
involves welkFbore structure parameters, turbulent gas flow under high-speed non-Darcy flow in near
wellbore area and start-up pressure gradient. A binomial deliverability equation for horizontal gas wells
was derived. Based on strict theoretical derivation and calculation, deliverability of horizontal and verti
cal wells was compared to understand the influences of start-up pressure gradient and nom-Darcy flow on
the deliverability of horizontal gas wells. The results indicate that the start-up pressure gradient is in
negative linear relationship with the deliverability, the nonDarcy flow decreases the deliverability of
horizontal gas wells and its influence on horizontal gas wells is smaller than that on vertical gas wells.
Key words: start-up pressure gradient; binomial deliverability equation; non-Darcy flow; horizontal gas

well; formation with nonlinear seepage flow features
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Fig. 1 Influence of gas layer thickness on the deliverability
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Table 1 Gas production rates of horizontal and vertical
gas wells under different start up pressure gradients

AR Vi s i ¥ e BRI
FIRRE (10*m3 « d° ) (10*m® « d° )
(MPa-m™') EHW  HEFR  EER  HEZR
0 94. 66 95. 97 25.25 28 07
0.0025 8248 83. 48 2360 26. 06
0.0050 70.26 70. 99 21. 93 24. 06
0.0075 58 00 58 49 20. 24 2205
0.0100 45.69 46. 00 18 53 20. 05
0.0125 3334 33.50 16. 80 18 05

0. 0150 20 95 21. 01 15. 04 16. 04
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