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Prediction method of critical liquid-carrying flow rate for directional gas wells
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Abstract ; Current popular models for calculating critical liquid-carrying flow rate for directional gas wells are es-
tablished based on vertical wells without considering the influences of deviation angle on liquid-carrying. Now
more and more directional wells and horizontal wells are deployed in coal-bed methane recovery,but the current
vertical well-based models cannot accurately predict the critical liquid-carrying flow rate of these wells. To solve
this problem,we performed study based on Turner calculation model with impacts of deviation angle integrated.
Analysis of the force balance of spherical droplets reveals that the liquid drops do not always rise up along the
central line but fall off slowly on the tubing wall and finally glide up along the tubing. According to Newton’ s
friction law,we calculated the friction force between the tubing wall and liquid drop,and rebuild a new model to
predict critical liquid-carrying flow rate for directional gas wells. Finally, on the basis of the Turner model, we
derived correction factors which are related to the friction coefficients and the deviation angles. The practical ap-
plication shows that this calculation method has higher precision.
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Fig. 1 Analysis on liquid drop force balance in vertical wells
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Fig. 2 Analysis on liquid drop force balance in

directional wells
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Fig. 3 Relationship between deviation angles
and correction coefficient
*1 BERH
Table 1 Correction coefficient
At/ fBiERH

) A=0.01 A=0.02 A=0.05 A=0.10
5 0. 829 0. 830 0. 830 0. 831
10 0. 827 0. 828 0. 829 0. 830
15 0. 823 0. 824 0. 826 0. 828
20 0. 818 0.819 0. 821 0. 825
25 0.811 0.812 0. 815 0. 819
30 0. 802 0. 803 0. 806 0.812
35 0.791 0.792 0. 796 0. 803
40 0.778 0.780 0. 785 0.792
45 0.763 0. 765 0.770 0.779
50 0. 745 0. 748 0.754 0. 764
55 0.725 0.727 0.735 0.747
60 0.701 0.704 0.713 0.726
65 0.673 0. 676 0. 686 0.703
70 0. 639 0. 643 0. 655 0. 674
75 0. 597 0. 603 0.618 0. 641
80 0.543 0.550 0.570 0. 599
85 0. 463 0. 475 0. 505 0. 546

2 Ml E1#0 B2 HHEZEREFHIR
Table 2 Production data of E1 and E2 wells in Sichuan

4 £l k2
FHAHA/m 2 800 3 400
BRIRHA/(°) 40 45
i RF/mm 62 62
EHES R/ (104 m® - d™h) 5.2 7.1
FEAKAE/(md - d7h) 3.2 2.5
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Table 3 Calculated results of different models
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(10*m3 - d~!) ®E/% (10*m® - d7) RE/ %
Ik 18 2. 60 — 3.20 —
Turner #5751 3.52 35 4.51 41
ZE A 1.34 -48 1.73 46
AR SCAE I 2.74 5 3.47 8
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