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Research on high—intensity fracturing stimulation measures for continental shale oil in
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Abstract: Shale oil reservoirs are characterized by complex structures, low permeability, and low porosity. The fluid supply capacity from the
matrix to the fractures is weak. Fracturing stimulation measures are key methods for improving the degree of fracture development and fluid
flow capacity in the reservoirs. In traditional fracturing construction plans, there are limited direct studies on the influence of reservoir
structural characteristics on fracturing intensity, which leads to poor production enhancement results. To optimize the fracturing design,
systematic research was conducted based on the reservoir structure, and X-ray diffraction (XRD) experiments were used to clarify the
mineral composition and content of the rocks. Small-diameter true triaxial experiments were performed to obtain rock mechanics parameters
and stress—strain test curves. Scanning electron microscope data and thin section observations were combined to determine the
microstructure of the reservoir. Imbibition experiments and nuclear magnetic resonance (NMR) experiments were conducted, and the pore
size distribution characteristics of the reservoir rocks were analyzed based on the T, spectrum curves. Numerical simulation method was used
to compare the fracture propagation patterns and production capacity differences between conventional intensity fracturing and high—

intensity fracturing. The results showed that the shale from Subei Basin had a high content of brittle minerals. After failure in the direction
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parallel to bedding, fractures mainly developed along the bedding, while in the direction vertical to bedding, the fracture patterns were

diverse, and complex intersecting fractures were formed inside the core. The microstructure of the reservoir was mainly composed of

intergranular pores, and the micro—fractures were mainly layer—bedding fractures. The NMR T, spectrum curves showed that the reservoir

core developed small pores, medium pores, and natural micro—fractures. The numerical simulation results indicated that the rock

characteristics of this block were suitable for implementing the high—intensity fracturing plan (displacement rate of 20 m*/min, single—stage

fluid volume of 4 000 m’, and single-stage sand volume of 400 m’). After the implementation of this plan, significant variations were

observed in the oil saturation field and pressure field of the reservoir near the horizontal well, indicating that high—intensity fracturing could

form a more complex fracture network system, enhance the fluid mobility of the reservoir, and effectively improve the fracturing stimulation

effectiveness. The research findings provide a reference for the optimization of fracturing stimulation plans in shale oil reservoirs.

Keywords: Subei Basin; continental shale oil; mineral components; rock mechanics parameters; microstructure; pore size distribution;

imbibition effect; high—intensity fracturing
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Table 1 Basic information of core samples
S EHf%/em K /em W T /kPa LB (mP/m*) FLBREE/% BEHE/N107 pm?
R,, 2.504 4.970 168.2 1.776 341 7.2579 0.001 879 400
R, 2.508 4.996 166.2 2.236 766 9.182 1 0.000 890 329
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Table 2 Test data of rock mechanics parameters
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Fig. 1  Fracture morphology of core samples after stress loading
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Fig.2 Stress—strain curves of core samples
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Fig. 3 Scanning electron microscope images of typical shale core

samples from horizontal well in Subei Basin
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Fig. 4 Microphotographs of cast thin sections of typical shale core
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samples from horizontal well in Subei Basin
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Fig. 5 T, spectrum curves after core imbibition experiment
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Table 3 Parameters for numerical simulation
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Fig. 6  Fracture propagation morphology under different fracturing intensities
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Fig. 7 Variations in oil saturation field of reservoirs under different fracturing intensities
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Fig. 8 Variations in pressure field of reservoirs under different fracturing intensities
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