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Abstract
expansion of the channels cause the rock crushing process with sharp changes in the impedance of the channels. In

Plasma channels are the "tools" for high-voltage pulse discharge to break rock; the formation and

order to analyze the energy utilization efficiency of the high voltage pulse discharge rock breaking system,
combined with the demolding analysis of rock breaking cavity to obtain the penetration depth and actual length of
the channel, a plasma channel impedance model is established based on the energy balance equation. Then a circuit
analysis model of the high voltage pulse discharge rock breaking system is established; the simulation and test
results show that the model can accurately analyze the output characteristics of the high voltage pulse discharge rock
breaking system, which provides theoretical guidance for system optimization.

Keywords High-voltage pulse rock breaking, Channel resistance model, Cavity demolding, Distributed

parameters, Circuit simulation
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Fig. 1 The equivalent circuit model
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Fig.2 Test platform of high-voltage pulse discharge rock

breaking system
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Fig. 3  The rock crushing effect under 3 cm electrode distance
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Fig. 4 The plaster models of different electrode distance
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Tab. 1 The length of the deepest path of rock fragmentation

under different conditions

FB IHE dyfem ke N K I/mm

3 32.40
6 41.40

! 9 62.98
12 69.70
3 54.81
6 55.56

’ 9 60.31
12 78.87
3 65.24

5 6 80.81
9 100.04
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Fig. 5 The circuit simulation model of high-voltage pulse dis-

charge rock breaking system
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Tab.2 The main electrical parameters of high-voltage pulse

discharge rock breaking test platform

HASH Kl GRS HufH
L,/pH 12.93 L/nH 149
RIQ 0.6 C,/pF 4
R/Q 170 CJpF 17.8
C/uF 0.2 R/Q 0.15
UJ/kV 70 T\/ns 30
L,/nH 30 L,/uH 2.72
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Tab.3 The distributed capacitance and leakage resistance un-

der different electrode distances
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Fig. 6 The plasma channel resistance under different electrode

distances
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Tab.4 The main parameters of experimental and simulation

waveforms
2 AR/ em K% FE W
1 275 270 1.8%
HL R (B /K V 3 313 304 2.9%
5 316 313 0.9%
1 12.4 13.5 8.9%
HL I (B /KA 3 11.4 12.3 7.9%
5 11.1 12.1 9.0%
1 5.13 5.17 0.8%
FL AR JA 40 s 3 5.15 521 1.2%
5 5.17 5.28 2.1%
1 2.14 2.18 1.8%
Tk 3 2.39 2.47 3.3%
5 278 2.83 1.8%
1 230 219 4.7%
A b TR (A /s 3 244 243 0.4%
5 228 216 53%
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