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Experimental Research on Permeability Enhancement and Plug Removal
by Means of an Electric Explosion Shock Wave
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Abstract: Using an electric explosion shock wave to enhance permeability and remove plugging have become a
hot topic because of the possibility for better control and also better environmental protection. Conventional plugging
removal techniques for oil and water wells present problems that include complicated processes, high cost and serious
environmental pollution. For that reason, permeability enhancement and plugging removal techniques from electric
explosion shock wave have become a research hot spot for the advantages of good plugging removal and permeability
enhancement effect, controllable energy, environmental protection, etc. By analyzing the mechanism of permeability
enhancement and plugging removal from electric explosion shock wave, an experimental device for the influence
factors evaluation was developed. The effects of capacitance, charging voltage and wire diameter on the peak pressure
of electric explosion shock wave were tested, and the electric explosion shock wave fracture-generating and plugging
removal were evaluated under the simulated in-situ conditions of the reservoir. The experimental results show that the
shock wave peak pressure increases linearly with charging voltage, and wire diameter has little effect on the shock
wave peak pressure. There is an optimal capacitance that maximizes the shock wave peak pressure, which verifies that
the electric explosion shock wave can trigger fracture propagation in reservoir and generate new microcracks, hence
enhancing permeability enhancement and facilitating plugging removal. The research results provide a baseline for
promoting the research and field test permeability enhancement and plugging removal from electric explosion shock wave.

Key words: electric explosion shock wave; peak pressure; permeability enhancement; plug removal; permeability; core
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Fig.1 Basic principle of permeability enhancement and plugging removal technology from downhole electric explosion shock

wave
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Fig.2 Electric explosion shock wave metal wire discharge
circuit
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Fig. 3 Basic principle of the shock wave pressure influen-

cing factors test device

g @ LT IF 6, CTA i il H i B

R I, S AR BE S8, MR RE A A
L, A B E Y R S RO i & FL O, LB AR
WP e b, SERUR R R . R AR R AR TR
1R IRAR A 0 R 1155, SR T i 0% L i 42 Bl R L
247 S A5 3 H Y L S I RO
21 ZHEBE

WE 4 22 B A% K 0.30 mm, HLZ5 Ky 50 pF, &
FEH R 1.0, 1.5, 2.0, 2.5, 3.0 A1 3.5 kV B Y
b B I AE, A5 R ILIE 4, WE 4 ATLUE Y BE
B E LR O, ey e T W A P
Ko XJEH T 70 f L TR 25 e it e i AR G,
FEHLH R BOR, A SRR LR, EA &R 2
B4 FEL KRR BB e LR A, 7 A A o I R T AR OK
TESE BRI T A, AT LLGE G £ 75 78 H R AR A T Y
vt i I (E, DAGK B B AT B B B R AUR X
2 S5 B ot B T A A B

1é6r
141
<

1.0 s 20 25 30 35 20
LR ARV
4 MERENEERFTEBENTLARE

Fig.4 Variation laws of shock wave peak pressure with
charging voltage
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Fig.5 Variation laws of shock wave peak pressure with
wire diameter
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Fig.6 Variation laws of shock wave peak pressure with ca-
pacitance
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Fig.7 Fracture-generating results of electric explosion
shock wave on C30 concrete sample
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Fig.8 Schematic of the electric explosion shock wave plugging removal test device
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