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Experimental analysis on the characteristics of gas migration extracted by

parallel boreholes under different stress conditions
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Abstract: With using the independently developed “multi-field coupling coalbed methane recovery physical
simulation test system”, physical simulation tests by parallel borehole gas drainage under different stress
levels are carried out. The results are as follows: 1) In parallel borehole gas extraction, the pressure drop
curve slope in the early stage was large, while in the middle and late stage it was relatively small. The gas
desorption rate between adjacent extraction pipes was faster than that of the boundary extraction pipe, and

was parallel at any time. The change of pressure in the direction of vertical pumping pipe was symmetrical
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about the pumping pipe. The closer to the pumping stage of the pumping pipe, the faster the gas desorption
rate, which was not related to the distance between the connection sections of the pumping pipe; 2) In the
process of gas drainage, with stress increasing, gas desorption rate slowed down, pressure drop funnel
shrank, and gas desorption area became smaller. Stress influenced the elimination of outburst hazardous
areas, and the difference it brought about was not obvious at first, but with the increase of it, the scope of
eliminating the conflict gradually decreased; 3) In the process of gas drainage, instantaneous flow rate
evolution over time can be divided into three stages: rapid increase, rapid decay and limit extraction, and
with the increase of stress, instantaneous flow peak value decreased, and its attenuation rate slowed
down. The cumulative flow of gas was reduced, and its growth rate slowed down, resulting in reduction of
extraction efficiency.

Keywords: parallel borehole; stress; physical simulation; extraction flow rate; gas pressure
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Fig. 1 Multi-field coupling testing system for dynamic disaster in coal mine

1.2 HMREREBRERE

ALY BT ) 2 iR (LR 2(a)) o TR E yO= P18 A Wi . 3 4 AW = Sl i 7
AR D, (2 =925 mm) D, (z =645 mm) D, (z =395 mm) D, (z =141 mm) Wi i, 7£ D, \D, D, .D, K
(e =200 mm) 43l A B T IL LTV Bl AL 4L P 278 iR il R B 0 46 A B . il R B RN 3% 12 Bt L % %2
BT {45 il >R B R 08 Bl 2 1A 1Y) B8 20 17 7% 2l o DA Sk S il R A 52 0 A B, iR A K BE D 330 mm, IR BEA
160 mm(z:170~330), 480 18 mm, NFE N 6.4 mm iR e B AT Ty B LIV RS 54
A 3 432 Ak 1 T 0 AR AR AR YR R (200,0,925) ,(200,0,645) , (200,0,395),(200,0,141) , 45 HIFl1 2R 5 B AM R 14 4%

)l

Ve

o i | | i | i | | i |
i f i f

-200
V. A rEm
7 I:> - |/ zlmm
M 1 '§
SN b§
Px\6‘ 141 395 645 925 1050
(a) FRAE L BR
o I HiSRAS BRI R
© 0 il SR A5 B A A
© T 41 R A A S0 A0 A
IV Fi R A BRSO B A
&

(b) REALRAS A B
2 WMRERSERBRGETREE

Fig. 2 Pumping pipe and pressure sensing layout
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Fig. 3 Curves of pressure changing with time during gas drainage
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Fig. 4 Curves of section pressure changing with coordinate values
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Fig. 5 Curves of the pressure on the main longitudinal surface changing with coordinate values
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Fig. 6 Three-dimensional spatial distribution of atmospheric pressure under different ground stresses
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Fig. 9 Curves of the flow rate changing with time under different stress levels of the same borehole
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