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Abstract: This study addresses the challenges presented by the reservoirs in He—8 member in SD block of Ordos Basin,
characterized by low porosity, low permeability, strong heterogeneity, and conventional fracturing fracture shapes. Utilizing fracture
mechanics, this research examines the interactions between temporarily blocked fractures and the initial fracture throughout their
entire contact period. Key considerations include fluid pressure drop within the fracture and the rock mechanics parameters of the
reservoirs in He—8 member. The study systematically analyzes the influence of various parameters such as fracture strike, well
deviation angle, and azimuth angle on fracturing fracture parameters. Notable findings include: Fracturing pressure decreases with
increasing well deviation angle and azimuth angle. The initiation angle diminishes as well inclination increases, reaching a nadir
before decreasing further with azimuth angle adjustments. Using artificial cement samples and a large—scale experimental system

with realistic triaxial physical models, the study simulates the initiation, turning, and propagation behaviors of new fractures in

We#s B #A:2023-06-13,
FE—EE BN AL (1982—) , T, #082 , N SOF 7% AR B B SOCHIF R BORSEUEIT . ok - b2 s 4584 IR 22 8% 111
MR S5 : 430100, E-mail : kongxw_yanglze@163.com
EETHE : HRARPFEILE W H “ TUE M AT CO, 34 A T 244 1110 1 5 T A R e S LI E 7 (52374027 5 R 5% H AR P Sk 4
T H e ik PR AR 1 sh A B S 2 A PR F9E 7 (52074018) 5 Hp B AR BRI B 178 rp g )2 BUm b A SR U
BRI BITE” (P22047)



2024 4F

392 FLFEAR , 25 B 0 n SRR 3 T R R R R SC B AL 148 H3H

temporary plugging fracturing. The behaviors of initiation, steering and extension of newly formed fractures at different well
inclination and azimuth angles were evaluated along with the parameters such as fracture initiation pressure and fracture stimulated
area. The experimental results reveal: Both initial and secondary fracture pressures tend to decrease as well inclination increases,
making fractures more prone to turning and significantly enlarging the modifiable area. With consistent trap inclination, fracture
initiation pressure decreases and the fracture modification area expands as bore azimuth increases. Fractures resulting from
azimuthal 90° spiral perforation exhibit greater complexity compared to those from azimuthal 0° spiral perforation. Additionally,
fixed surface perforation techniques can regulate fracture pressure and the initial fracture positions in horizontal wells,
recommending a perforation angle between 75° and 90°. These findings offer valuable insights for the design of temporary plugs
and fracturing strategies in low—permeability tight sandstone oil and gas reservoirs.

Keywords: true triaxial; temporary plugging fracturing; fracture initiation and morphology; breakdown pressure; fracturing angle;
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Table 1 Test results of rock mechanical parameters of reservoirs in He—8 member of SD block
. I/ [/ ENARYE PbERE, -yl N EEHE S/
= 1L Sy 3 \ .

e A H R /m (glem’)  MPa MPa GPa MRy, )
2.51 0 29.021 12.405 3 0.215

SD-A  JREEMAE 307835 ~ 3078.50 6.66 40.70
2.51 15 100.260 14.105 2 0.205
2.64 0 117.394 23.730 9 0.132

SD-B  KEAIEbAE  2911.89~2911.99 30.69 34.80
2.65 15 172.275 27.2242 0.195
248 0 39.564 12.2810 0.176

SD-C  JKfafib  3000.50~3 000.80 7.51 40.44
2.52 15 143.732 21.0412 0.186
2.54 0 30.040 11.9315 0.218

SD-D  KEEME  3120.39~3120.49 6.59 42.65
2.56 15 108.070 14.384 0 0.198

FH4(H 92.545 17.1379 0.191 12.86 39.65
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Fig. 1 Relationship between fracture closure pressure and

coefficient with changes in fracture initiation angle
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Table 3 Main experimental parameters of hydraulic fracturing physical simulation
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Fig. 8  Simulation results of repeated fracturing experiment for sample 1(The angle of inclination is 0°; The azimuth angle is 0°)
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Fig. 10  Simulation results of repeated fracturing experiment for sample 3(The angle of inclination is 90°; The azimuth angle is 0°)
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Table 4 Comparison of new fracture parameters of temporary plugging fracturing
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Fig. 11 Simulation results of repeated fracturing experiment for sample 4(The angle of inclination is 0°; The azimuth angle is 90°)
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Fig. 12 Simulation results of repeated fracturing experiment for sample 5(The angle of inclination is 45°; The azimuth angle is 90°)
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Fig. 13 Simulation results of repeated fracturing experiment for sample 6(The angle of inclination is 90°; The azimuth angle is 90°)
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