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Fracture extension law of hydraulic fracture in coal with different structure
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Abstract: To find out the fracture extension law of coal hydraulic fracturing with different coal body structures can
lay a foundation for reasonable well pattern deployment. Taking Shizhuang block of Qinshui basin as the research
object, the fracture of coal core was observed, and four kinds of coal with fracture development degree were di-
vided. Based on the theory of rock mass mechanics, the stress field calculation model of fracture tip and the judg-
ment criterion of whether hydraulic fracture can pass through natural fracture in hydraulic fracturing process were
established. According to the measured data of CBM wells, the reliability of theoretical analysis was verified, and
the fracture extension law of hydraulic fracturing of coal with different coal body structures was obtained. The re-
sults show that the hydraulic fracture extension of two groups of natural fracture development is different before
and after the induced stress is considered. With the increase of fracture length, the induced stress increases, and the
hydraulic fracture extends from single direction to bidirectional direction. For a group of coal with natural fracture
development, because the angle between the development direction of natural fracture and the direction of maxi-
mum principal stress is small, the extension direction of hydraulic fracture before and after considering induced
stress is not obvious, and the overall extension tends to the natural fissure development direction. Hydraulic frac-
tures always extend along the direction of maximum principal stress for granular occasional and powdery fractured
coal. The research results provide a theoretical basis for the reasonable arrangement of the well network under dif-

ferent stress and fracture development in this area.

Keywords: crack extension; Shizhuang; hydraulic fracture; induced stress; natural fracture; Qinshui basin

Y5 H #: 2018-05-20

E&WE: (20172X05064-002)

Foundation item National Science and Technology Major Project(20172X05064-002)

E—1EEE M 1994 . E-mail  1322128315@qq.com
gl . [31. 2019 47(2) 51-57.

JIA Qifeng, NI Xiaoming, ZHAO Yongchao, et al. Fracture extension law of hydraulic fracture in coal with different structure[J]. Coal Geology
& Exploration, 2019, 47(2): 51-57.



« 52 . M S R % 47 %

1 fMEXRAERAEHRABRELERREXS

(1]

3
FDEMEL REPA 3 496~1 260 m 780 m
Trow 3~11 m 6.39 m
4.1~23.3 m’/t
[2-5] 3
20
[6-10] GSI
o GSI
<
GSI = 72.9DEN +1.2GR - 6.9CALX+6.5CALY - 77.6
(1)
GSI 151 DEN
g/em® GR API CALX CALY
X Y cm
(1) 4
2 (45<GSI<60) 1
(=13l (GSI=60) (30<GSI<45)
(GSI<30)
1 1
() GSI 2
2 kP EZBT R R R R T T K IK SRR I B A
3 2.1

3 P(d,a)



%2 TR TR ARG A B A ) T BB A E A LA <53 .
F1 WYREREMAER
Table 1 Results of fracture description of some coal and rock
/m
2 5~8 /5 cm
TS-006 558.50~558.80 0.5~0.8 cm 1.0~7.0 cm 0.8~3.5 cm
7~9 /Scm 0.2~1.5 cm
1 7~8 /4 cm
TS-004 766.03~766.28
1.0~6.5 cm 3~6 cm
SN-005 891.00~891.35 1~3 cm
SN-003 1 087.47~1 088.07 (
1~2 cm)
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Fig.1 Coal sample with different fracture development degree
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Fig.2 Well logs and corresponding GSI values of typical CBM well
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Table 2 Relationship between hydraulic fracture and natural fracture with different extension length in CBM well SZ1

/

oo/

X

y X y
©) /m MPa Aoy /MPa Aoy, /MPa Ao,/ MPa ow/MPa oy/MPa o./MPa
2 10 13.31 6.37 6.36 6.38 6.94 9.50 6.93
2 20 13.31 9.41 9.39 9.41 3.90 6.47 3.90
2 30 13.31 11.74 11.72 11.75 1.57 4.14 1.57
2 40 13.31 13.71 13.68 13.72 0.40 2.18 -0.40
2 50 13.31 15.44 15.41 15.45 2.13 0.45 -2.14
2 60 13.31 17.01 16.98 17.02 3.70 1.12 -3.71
80 2 15.78 2.94 0.21 0.15 10.37 15.65 15.63
80 5 15.78 5.20 0.81 0.72 8.11 15.05 15.06
80 10 15.78 7.75 1.52 1.39 5.56 14.34 14.39
80 20 15.78 11.38 2.53 2.36 1.93 13.33 13.42
80 30 15.78 14.16 3.32 3.11 0.85 12.54 12.67
80 40 15.78 16.51 3.98 3.74 3.20 11.88 12.04
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Fig.5 Microseismic monitoring results of CBM well SZ1
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Table 3 Extension direction of hydraulic fractures at different natural fractures in CBM well SZ2

/ o/ X y X y
©) /m MPa Ao /MPa Aoy, /MPa Ao,/ MPa oxw/MPa o,/MPa o./MPa
1 10 12.25 -2.39 -2.39 -2.39 9.86 12.21 9.86
1 20 12.25 -3.53 -3.52 -3.53 8.72 11.08 8.72
1 30 12.25 -4.40 -4.40 —4.40 7.85 10.20 7.85
1 40 12.25 -5.14 -5.13 -5.14 7.11 9.47 7.11
1 50 12.25 -5.79 -5.78 -5.79 6.46 8.82 6.46
1 60 12.25 -6.37 -6.37 -6.38 5.88 8.23 5.87
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Fig.6 Microseismic monitoring results of CBM well SZ2
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