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Preliminary Study on High-Energy Pulsed Arc Fracturing

Zhou Jian, Jiang Tingxue,Zhang Baoping.,Zhao Xiao,Li Hongchun

(Sinopec Research Institute of Petroleum Engineering, Beijing,100101, China)

Abstract: In order to get a better understanding of the principle of high-energy pulsed arc fracturing,

determine key factors affecting its fracturing results, theoretical analysis and lab experiment were conduc-

ted for high-energy pulsed arc fracturing. The theoretical analysis indicates that the pulse wave pressure

produced in high-energy pulsed arc fracturing depends on the discharging voltage, pulse energy and dischar-

ging time. Lab experiment shows that obvious fractures around the wellbore in concrete samples can be cre-

ated by using different discharging voltages,the fractures are radial with no obvious bending in near well-

bore area. The testing results show that the pulse pressure peak will increase with the increase of dischar-

ging voltage and pulse energy,and the fracture height and length will also increase. The research results

provide testing data for further high-energy pulsed arc fracturing.

Key words: electric arc pulse [racturing;discharging voltage;pulse peak pressure;arc fracture;f{racture

height;laboratory testing
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Fig. 1 Schematic diagram of high energy arc pulse prototype
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Table 1 Mechanical parameters of concrete samples

KWESHF MR SRR EE/ MPa SRR /GPa AR L
2:1 43.63 12. 30 0. 21
1:1 37.92 10. 84 0. 20
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Fig. 2 Shape of fractures created by high-

energy arc pulse fracturing
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Fig. 3 Current waveform and discharging voltage

during a high-energy arc pulse fracturing
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Table 2 Tests results with low voltage pulse fracturing

KIESETFH AR/

YR RERE /WK AR T/

. - PR AERK R PEAMESE/ .
s e kb kV AR/ % cm cm kJ MPa M B
1-1 1:1 5 4 22 25 12.5 15. 06 1
2-1 2:1 5 3 22 25 12.5 15. 06 5
1-2 1:1 9 4 22 28 40. 0 26. 94 1
2-2 2:1 9 3 22 27 40. 0 26. 94 1
£33 SHEBIMKMERKELER
Talbe 3 Tests results with high voltage pulse fracturing
- KIeS5HEF1 i/ SR R MAER ) PSS/ PWRGRRRER/ BRI R S/ T
A kb kV cm cm kJ MPa
1-3 1:1 12 4 22 30 14. 4 27.11 4
2-3 2:1 12 4 22 26 14. 4 27.11 1%
1-4 1:1 15 4 22 30 22.5 33. 89 1K
2-4 2:1 15 4 22 31 22.5 33.89 1k
1-5 1:1 18 4 22 25 6.5 34. 34 3
2-5 2:1 18 4 22 28 6.5 34. 34 4R
1-6 1:1 19 4 22 32 36. 0 42.87 1R
2-6 2:1 19 4 22 32 36.0 42. 87 1R
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Fig. 4 Shape of radial fractures around wellbore after

electric pulse fracturing
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Fig. 5 Relationship between fracture height and dischar-

ging voltage
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Fig. 6 Relationship of discharging voltage, pulse energy
and peak pressure
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