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The experiment and numerical simulation of penetration of coalbed methane
upon hydraulic fracturing under high-voltage electric pulse
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Abstract: In order to improve the efficiency of methane extraction from coalbed with low permeability, to reveal
the effect of high voltage electric pulse on hydraulic fracturing in coal and the development of crack expansions,

the laboratory tests of hydraulic fracturing using the high voltage electric pulse on coal samples were carried out
under pure hydrostatic(3 MPa) and the same hydraulic pressure(3 MPa), different discharge voltages(5, 10 kV). CT
scanning was employed to analyze the initiation, development and distribution of the internal cracks in coal sample.
The numerical analysis of the development of fissures and the periphery stress around the fissures under the action
of hydraulic electric pulse were carried out. The results show that under the same hydrostatic pressure, the effect of
high voltage pulse on hydraulic fracturing of coal is greater than hydrostatic pressure fracturing. The higher the

discharge voltage is, the greater the tensile stress in the crack tip is and the crack is easier to produce and develop.
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The higher the discharge voltage is, the more cracks there are, the earlier the crack initiation, the longer and wider

the crack extensions are, and the better the crack fracturing effect. The results of the study proved that the

high-voltage pulsed hydraulic fracturing method is effective and feasible.
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Fig.9 Crack initiation and extension under electric pulse of 5 kV
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