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Key Technology of Volumetric Fracturing in Deep Shale Gas
Horizontal Wells in Southern Sichuan

ZENG Bo"’, WANG Xinghao"?, HUANG Haoyong"’, ZHANG Nangiao', YUE Wenhan', DENG Qi'

(1. Shale Gas Research Institute, PetroChina Southwest Oil &Gas Field Company, Chengdu, Sichuan, 610051, China; 2. Sichuan
Key Laboratory of Shale Gas Evaluation and Exploitation, Chengdu, Sichuan, 610051, China)

Abstract: There are persistent problems of immature fracturing technology, unreasonable key parameters, and
low production of single well after fracturing in deep shale gas horizontal wells in Southern Sichuan. This paper
introduces a process for optimizing the fracturing process and key parameters based on laboratory evaluation and
numerical simulation by combining the geological engineering characteristics of deep shale reservoirs in Southern
Sichuan through comprehensive analysis of fracturing effect of fractured wells. It focuses on improving the complexity
of fracture networks, increasing the volume of fracturing stimulation, and maintaining the long-term conductivity of
fractures. The key technology of volumetric fracturing for deep shale gas horizontal wells that focuses on “ dense
stagetshort cluster spacing, equal-holesize large hole perforation, sand fracturing with low viscosity slick water at high
pumping rate, high strength proppant with small particle size combinations, and large-scale fracturing with high-
strength” is formed. After the application of this technology in Well Z3, its production achieved the rate of
21.3x10"'m’/d, which doubled and even more than that of wells with normal fracturing methods in the same block. In
addition, high-yield production was achieved in several gas wells by applying this technology in deep shale gas
horizontal wells in Southern Sichuan. This demonstrated that the technology has good adaptability and can be widely
used. The successful application of this key technology in Southern Sichuan has laid a foundation for effective
development of shale gas resources with depth around 3 500—4 500 m in Southern Sichuan.

Key words: shale gas; horizontal well; volumetric fracturing; complex fracture network; fracturing technology; southern
Sichuan area
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Table 1 Comparison of main geological parameters between deep

and medium-deep shale gas reservoirs in Southern
Sichuan (Wufeng-Longmaxi Formations)
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Table2 Comparison of main engineering parameters between
deep and medium-deep shale gas reservoirs in Southern
Sichuan (Wufeng—Longmaxi Formations)
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Table 3 Fracturing technology parameters of fractured shale gas horizontal wells in Southern Sichuan
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25 1.13 11.8 38.8
21 2.01 15.1 35.7
19 2.18 13.6 45.6
35 0.44 10.1 8.9
36 1.32 8.8 45.6
40 0.54 7.0 48.1
36 1.36 11.6 66.7
38 1.01 114 61.9
32 1.65 12.5 88.0
35 1.49 132 60.5
35 1.81 12.1 67.9
34 1.26 9.1 63.9
35 1.17 8.9 68.3
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Table 4 Comparison of perforation parameters between conven-
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120 8.1 10.2 51.53 81.71
180 7.5 9.4 44.18 69.39
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Table 5 Results of sensitivity evaluation test for target layers of
deep shale gas wells in Southern Sichuan
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Fig.1 Simulation results of stimulated reservoir volume (SRV) and net pressure at different pumping rates
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Fig.2 Simulation results of SRV under different buried depths
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Table 6 Comparison of key parameters between Well Z1-1 and Well Z3
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Fig. 5 Microseismic results of Well Z1-1
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Fig. 6 Microseismic results of Well Z3
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