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Precise permeability enhancement technique with hydraulic flushing for coal seams

with non-uniformly distributed gas

LIU Ting'?, LIN Baiquan'?, ZHAO Yang’, ZHAI Cheng'?, ZOU Quanle*
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Abstract: To realize the precise stress relief and permeability enhancement of the coal seam with non-uniformly distributed gas, the cri-
terion and optimization method of key construction parameters of hydraulic flushing was studied by modeling, numerical simulation and
field tests. First, the multiphysics coupling model for stress-relieved coal seam was developed and index of optimal coal discharged was
analyzed. Then the criterion and determination method of optimal coal discharged was put forward. Finally, the determination map of key
construction parameters of hydraulic flushing was drawn, and a precise permeability enhancement technique for coal seam with non-uni-
formly distributed gas was proposed. The main conclusions are shown as follows: (D for a given gas extraction time, the residual gas con-
tent decreases while the residual gas pressure reduces followed by an increase with a rise of coal discharged; ) the criterion of optimal
coal discharged includes the constraints of gas extraction reaching standard and minimization of roadway instability risk and construction
cost. When the residual gas content and pressure are less than the critical values, it is considered that the gas extraction reaches the stand-

ard. On the premise of meeting the standard of extraction, the coal discharged should be reduced as far as possible to ensure the stability of
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coal roadway and reduce the project cost; (3 The optimal coal discharged decreases with the increase of ground stress, and increases with

the increase of cohesion, gas pressure and borehole spacing. For a given coal seam, there is a maximum value of coal discharged and a

minimum value of extraction time reaching standard; 4) comprehensively considering the correlation between coal seam gas pressure, coal

yield, borehole spacing and extraction time reaching standard, the optimization map of key parameters of hydraulic flushing is drawn.

Based on the map, a precise pressure relief and permeability enhancement technology for coal seams with non-uniformly distributed gas is

put forward. In this technique, the construction parameters of hydraulic flushing corresponding to various gas occurrence areas can be de-

termined, with the combination of gas occurrence and optimization map of key parameters, realizing the precise permeability enhancement

of the coal seams with non-uniformly distributed gas.

Key words: hydraulic flushing; optimal coal discharged; criterion; multiphysics coupling; stress relief and permeability enhancement
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Fig.1 Equivalent fractured coal model and its application in characterization of coal structure
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3.1.2 LB EXERARME N G0

P 4 SR AN TR] L s M A ER A FUT R
JIE AR . e M OSVE R WEI A EER KhiX
SPET LA, FUITHE IR 12, A% e

Sk, WHABAE W EXR. K 4a PSR AR
N ERAY U 3 B I 1 B4 5 A, (EAN R
MR N IR AN o 5T 4b S B4 BLI IR ) B
FLH B B A AL . B 1R B, BRI
221



2023 4F55 2 A

#EHFHAK

%51 %

Wi Sy IR AR B E AR Ak, T S S AR S T e AR 1k
Bt LL =200 d K1), d=0.5 m B XF R 0 5% 4 BT
JE 718 0.73 MPa; B & B G380, FOHT R ) 2218

2.1

——d=0.5m ——d=0.78 m
——d=12m ——d=1.80m
——d=2.0m

0

—_
W
T

FE 42 BLIT I J1/MPa
3]

ool I ST T3
‘ .=0.74 MPa
0.6
03

100 200 300 400 500 600
i)/
(a) B A% BU I 9 B b SR e ) A2 Ak R A

(=}

W&, d=1.2 m 3K BB/ ME 0.63 MPa; B % 4 i
(Rt — 21K, SR A FOIT R S s T 7, d=2.0 m i
5% 1.30 MPa,

24 ¢
-m-=20d - -=50d -A-=100d
20F - -=200d - & -=500d -
. I/.
S16} m- ta
E : -2 - p..g--wF s
g sy
N12p % %6 oo ST
'LE A et A
= A A A a-a-kT
208F v
V¥ vy ¥V
04 ®®-0-_ g  o.- ¢ - ¢

O 1 1 1 1 1 1 1 1 1
04 06 08 10 12 14 1.6 1.8 20 22
AL /m

(b) XA FLIT 5 B A A LA A A

M4 FRALGHETREARTIES L CHE

Fig.4 Change of residual gas pressure with time under various coal discharged
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