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Abstract: The fracture network developed in coal rock serves as the primary channel for gas migration, significantly influencing the
seepage capacity of coal reservoir. The geometric characteristics of fracture plays a crucial role on determining the flow
characteristics of coal-bed methane. To study this, a two—dimensional fracture network model of coal rock was established using
COMSOL Multiphysics simulation software, focusing on the coal samples of Baode block as the research subject. The effects of
fracture length, density, opening degree and angle on production were investigated, providing valuable theoretical guidance for
enhancing coal-bed methane production. The results indicate that fracture length, density, and opening degree have a positive
correlation with the seepage capacity of coal rock, while the angle with the flow direction negatively impacts it. However, with the
increase of length, density and opening degree, the improvement in flow rate slows down, and the effect of increasing single factor to
improve coal-bed methane mining can be neglected, making it difficult to control the cost=benefit ratio. Among the factors

influencing outlet, angle and density exert a more significant effect than length and opening degree. Considering the surface
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directional well plus the high pressure hydraulic cutting method, we can enhance the efficiency of coalbed methane development.

This approach connects the natural fracture system using directional borehole and hydraulic slot, fully utilizing the permeability

advantage of parallel surface cutting direction. The high—pressure hydraulic cutting process induces cracks in the coal seam,

increasing the number and connectivity of diversion channels, thereby bolstering the production of coal-bed methane.

Keywords: coal-bed methane; fracture morphology; numerical stimulation; seepage capacity; COMSOL Multiphysics simulation

software

B2 2 S RE 7 R 3G N L B I R AR (1 ik
A, el 4 S B Y 7 AR R 2 AT R T G
[ R, AL BN KSR SRR AL, JE A T A
FIH ARG ML - R G o h A R G2
SAEMEZ ) FEB A, B h 2R e i &
R R R TR T 2 T AR i 24 4
FRRAE , LABURE 2 STF R B v A7 78 K i 0 LA e
AT ASPE o BRI T T D TR L BR S5 AT S R
MR TB AR R s 2 AR EA &
TR

[ A Ah 2 3 X B2 OB AT W AT IR ABERY
3 DA SR A2 BT IAL S0 8 T A RO R FH Y 45
TR U BB 2 A SR 5 i Y B 3 3 1)
R IXC, 35 J5T A S W o 22 A U 7 o ok 8 22 A )
T i W 1) SRR, 32 R TS e I LR R, R
SRR B R B A 2 A e BRI R
T 1 SR B R G0 40 ) U 22N Y R T S
S BT TP B A R A AL R e g e
TEREAY | i ARG 2 FL BT - 2L Bt 3 e Ui s R, anfer
B A RO RO S B E IS R 1 C &R 4
WHEHE 2 S S e 2 G 2,

W R EERE B R R R T BiER Y
HBIFREEZ I R o 38 2o FL BT — 224 B U A S 4
PE R T A ORTRDE A5 2B 2540 1 4 DL A
R 35 F] COMSOL Multiphysics S48 4514 , Se3 T
W RS A BRI 4 S5k P B AL R T
MBI T B B B EE T RE RN AR E R R X B R
RE 52

1 SEEGHESY SRRy
1.1 HERSHReENXE

IO 77 /NG Wi A J= o BRI AL 5 R JEE DV
A, LR T BN A 2 R R S A,
O s e B AN [ 7 1) R 2R 76 AN [ 1 75 4
T, 2RAR BB WRGE S . TR IE AT

2.56 ~ 12.00 MPa, = JJ £ T 0.70 ~ 0.99 1 P78 b
X 8+9 S FE i, 43 S DCTAT R B L o LR B 1)
M ERTICCEL D) il & B ¢ 25 mm, K LK
70 mm A4 S IR

IF 5808 2 ok 1 7 b IX K B 4 8+9 5 AT SR A
JE R E A T 300 ~ 800 mo A FE A R
IR R bR R — R, SRR RS, 2
RBYCRG 3E , HPRIRKR T BN T 4~ 7 55/4 em,
b PR (R - S AR LR 1

1.1.1 FEBRARETE

it AN TR B BEADUAS [ D7 1 28 it
TV B AE AL, I3 2T 18] AP 47 B TT 1) B9
BERES B R . T AN TRV AR 4B K 224 7
[ 5 BIERLR

SR PR A e b VR SRR AR N RS T Y
BB, SRR R 25 CLERNE RSN,
R EBHRUUL RS o BRSSP IRANE

1) A6 FT N B A& S A TR
I b — 2K A 0 S0 R G R M R s 3%
S E = 2 he

-
=22 i.--.--.--.----..--__=_!\ S ¥
PO | |
o - A7
L 0 50 mm

R St EA T e

Fig. 1 Coal rock Cleavage structure and sampling method
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