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Numerical Simulation and Rock Breaking Law of Reservoir Induced by
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Abstract: To explore the rock breaking law and mechanism of the reservoir stimulation technology by
electrothermal chemical energy-gathered shock wave, a group of work have been done. Firstly, based on a clear
understanding of the evolution of technological devices, the mechanism of propagation and damage of energy-gathered
shock waves in reservoirs was analyzed. Then, by using the JH-2 numerical model of brittle material with dynamic
failure and conducting physical simulation tests to verify the simulation method, the repeated impact rock breaking test
of the energy-gathered shock wave was carried out, and the influence law and mechanism of different energy-gathered
shock wave waveforms on the rock breaking effect were analyzed. Finally, the waveforms of different combinations of
shock waves were simulated and optimized. The results indicate that the process of rock breaking by energy-gathered
shock waves includes the near wellbore fragmentation buffering stage, the competitive initiation and expansion stage of
multiple fractures, and the extension and expansion stage of dominant fractures. The combination of shock wave
parameters with a peak pressure of 90 MPa and a pulse width of 15 pus has a good fracturing effect. The combinations of
low peak pressure with small pulse width and high peak pressure with large pulse width have a better effect on repeated
impact rock breaking, which produces a large number of fractures with long lengths and smaller fracture zones. The
research results have clarified the rock breaking mechanism of the reservoir stimulation technology by electrothermal
chemical energy-gathered shock waves to some extent, providing theoretical support for field applications.
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Table 1 Effect of shock wave under different conditions
g BkSEms  WEEJI/MPa BRPERTE/GPa JARALL MR TI/MPa BERRIXKEE/m RAESE HBRXKE/m

1 30 130 30 0.22 30 0.10 0 0

2 30 130 30 0.22 30 0.15 1 0

4 30 130 30 0.22 30 0.18 2 1.15
6 30 130 30 0.22 30 0.21 4 1.62
6 10 130 30 0.22 30 0.13 5 1.62
6 30 130 30 0.22 30 0.14 4 1.68
6 50 130 30 0.22 30 0.15 4 1.74
6 70 130 30 0.22 30 0.14 3 1.82
6 30 100 30 0.22 30 0.15 4 1.52
6 30 130 30 0.22 30 0.16 5 1.71
6 30 150 30 0.22 30 0.19 5 1.82
6 30 170 30 0.22 30 0.20 5 1.95
6 30 130 10 0.22 30 0.16 3 1.42
6 30 130 30 0.22 30 0.15 4 1.56
6 30 130 50 0.22 30 0.15 4 1.75
6 30 130 70 0.22 30 0.14 5 1.87
6 30 130 30 0.12 30 0.16 5 1.68
6 30 130 30 0.22 30 0.17 5 1.62
6 30 130 30 0.32 30 0.16 5 1.60
6 30 130 30 0.42 30 0.15 4 1.56
6 30 130 30 0.22 10 0.12 5 1.84
6 30 130 30 0.22 20 0.18 4 1.62
6 30 130 30 0.22 30 0.21 4 1.42
6 30 130 30 0.22 40 0.22 3 1.32
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Table 2 Rock failure under different combinations of
shock wave waveforms

BRde BEEXKEm  REEReEA BRI E/m
AC 0.17 3 1.98
AD 0.22 3 1.62
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BD 0.21 5 1.56
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