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Abstract: In order to reveal the opening conditions and extension law of natural and hydraulic fractures in
fractured reservoirs and reduce the risk of water channeling, in-situ stress test, natural fracture observation, hydraulic
fracture extension test, and simulation were used. In addition, the opening conditions and extension law of natural and
hydraulic fractures, the effect of horizontal stress difference on the extension of hydraulic fractures, and the net
pressure of communication between natural and hydraulic fractures were systematically studied. The results show that
the vertical stress o, in the study area is higher than the maximum horizontal principal stress oy, which is higher than
the minimum horizontal principal stress oy,. The gradients of vertical stress, maximum horizontal principal stress, and
minimum horizontal principal stress are 0.025, 0.020, and 0.017 MPa/m, respectively. The critical pressure gradient of
fracture sliding in the tight sandstone of the study area ranges from 0.018 to 0.020 MPa/m, with an average value of
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0.019 MPa/m. When the critical pressure gradient in the natural fracture exceeds 0.020 MPa/m, all the ineffective
fractures are transformed into effective fractures. As the horizontal stress difference increases from 0 to 10 MPa, the
length of hydraulic fractures increases gradually. The length of hydraulic fractures formed under the stress difference of
10 MPa is about 1.52 times that of hydraulic fractures formed under the stress difference of 0 MPa and 5 MPa. The
fracturing experiment results show that the hydraulic fracture will be deflected to a certain extent when encountering
locally developed gravel particles and then continue to extend along the original direction. In the study area, the net
pressure gradient of fracture communication under the condition that natural fractures in the target layer open to form
branch fractures is 0.003 MPa /m, and the net pressure of fracture communication is 4.5-9.0 MPa. It is concluded that
the construction of an unsteady extension mode of hydraulic fractures in fractured reservoirs should consider the
horizontal stress difference, natural fracture development, lithology characteristics, and fracturing operation conditions.
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it )2 oK 1 s i AR A Y AT, NiZR G % &
KO- F R F1 2% L RIRZGE N KB A A PERRAE B
R 54t T 214

5 48

1) 3 BH 14T B iy a0 28 08 R S 19 R 7 IR 25 2
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H K 2024 4 5 F

M0 N ST o, > e RAKE F R ST oy > e /NKF
71 oy, TEI N TT | Fe R0 T L Ee/ MRS FE T
f A BE 4351 A 0.025, 0.020 A1 0.017 MPa/m.,

2) BF5E X H 0 2 BUR D 5 v 2445 i B 1 im 5t
JE S 86 FEAE 0.018~0.020 MPa/m, 4 K 4R 2445 N IIfs
FLE SR EE KT 0.020 MPa/m B, TG A5 48 1 55 725 1
AR . WA KT T 2238 K, K ) B K %
B, KK I A EE AT S K 1 B R R A
F R, it 2 s B B A I — 2

3) B I5 R R W, oK T 24 4% 18 B ik £ 9
WL 23 Kt — TR R %, Z S5 S Ak 2R 4 ok U7
AL, BFSE X H 02 KR S8 5K T TE il o S 5%
ZRAFT () BLEE VR S v R FE Dl 0.003 MPa/m, V458
i E JI17E 4.5~9.0 MPa,

Z % X #
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