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Abstract: In order to reduce the pressure drop of production fluid in the wellbore and make full use of the energy
of gas wells with fluid accumulation for low-cost drainage and gas recovery, a jetting and helical combination drain tool
was developed. Based on the design of the tool structure, the performance test system of the tool was built.The
simulated wellbore pressure drops at different gas flow rates with different structural parameters were tested, and the
single factor analysis and orthogonal test analysis of the structural parameters of the tool were carried out. In addition,
the optimal structural parameter combinations of the tool at different conditions were obtained. The results show that
the main structural parameters of the tool affect the pressure drop of the fluid in the wellbore. Moreover, gas wells with
different production rate require tools with different structural parameter combinations to minimize the wellbore
pressure drop. After the optimized tool was run in Well A, the cumulative gas production increased by an average of
20.95%, and the cumulative water production increased by an average of 21.59% over a same production period. The
drainage stimulation effect of the tool was demonstrated. The successful application of this tool provides a new
technical method for low-cost drainage and gas recovery in gas wells with fluid accumulation.

Key words: drainage and gas recovery; gas well with fluid accumulation; jetting and helical; drain tool; structural
optimization; field test
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Fig.1 Basic structure of jetting and helical combination drain tool
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Fig.2 Tool performance test device
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Fig.3 Simulated wellbore pressure drops for tools with
different helix angles at different gas flow rates
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Table 1 Value level of each influencing factor

. ASES
wr BRI /mm  BEMA/(°)  BUEAT A/ mm BIEE /mm WU A/ mm B R E/mm AFLEAS/mm
1 200 35 30 10 15 100 4
2 300 45 35 20 20 150 6
3 350 55 40 30 25 200 8
4 400 65 45 40 30 250 10

®2 ARAEHSHBEHERESHR T RNEH FER
Table 2 Simulated wellbore pressure drops for jetting and helical combination drain tools with different structural para-
meter

P e RS/ mm BREA/(°) MR AR/ mm MRRER TR /mm WIS A/ mm DU R /mm WAL EAR/mm R /kPa

1 200 35 30 10 15 100 4 12.23
2 200 45 35 20 20 150 6 12.71
3 200 55 40 30 25 200 8 14.69
4 200 65 45 40 30 250 10 10.69
5 300 45 35 40 15 100 6 9.85
6 300 35 30 30 20 150 4 12.05
7 300 65 45 20 25 200 10 10.07
8 300 55 40 10 30 250 8 9.30
9 350 65 40 40 15 150 8 8.00
10 350 55 45 30 20 100 10 10.81
11 350 45 30 20 25 250 4 9.33
12 350 35 35 10 30 200 6 7.52
13 400 55 45 10 15 150 10 9.20
14 400 65 40 20 20 100 8 9.56
15 400 35 35 30 25 250 6 10.69
16 400 45 30 40 30 200 4 10.02
17 200 65 30 30 15 250 4 9.13
18 200 55 35 40 20 200 6 9.49
19 200 45 40 10 25 150 8 9.98
20 200 35 45 20 30 100 10 8.38
21 300 55 35 20 15 250 6 9.69
22 300 65 30 10 20 200 4 12.93
23 300 35 45 40 25 150 10 11.91
24 300 45 40 30 30 100 8 8.69
25 350 35 40 20 15 200 8 11.07
26 350 45 45 10 20 250 10 12.10
27 350 55 30 40 25 100 4 8.80
28 350 65 35 30 30 150 6 7.44
29 400 45 45 30 15 200 10 8.83
30 400 35 40 40 20 250 8 8.62
31 400 65 35 10 25 100 6 9.56

32 400 55 30 20 30 150 4 6.21
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Table 3 Range analysis results
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Table 4 Optimal structural parameter combinations of jetting and helical combination drain tool at different gas flow rates
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Fig.4 Production changes before and after tool running
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