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High-pressure water jet slotting and influence on permeability of coal seams

SHEN Chun-ming' > LIN Bai-quan' > Wu Hai-in' *

(1. State Key Laboratory of Coal Resources and Safe Mining Xuzhou 221008 China;2. Faculty of Safety Engineering China University of Mining & Technol—
ogy Xuzhou 221008 China)

Abstract: Based on pressure relief and permeability increase, technology used by high-pressure water jet slotting re—
searched the changes of slotted coal seam permeability. Analyzed the effect of stress and pressure on gas permeability
of coal. According to the actual slotted process to set model using FLAC simulation software simulated the change
characteristics of the relief effect scope of slotted coal.<Adopted a similar method of physical modeling experiments and
established similar model to measure permeability variation when the process of slotted coal seam pressure relief chan—
ges; and conducted field trials. The results show that the pressure relief around coal after slotting coal permeability in—
creases with the impact of pressure relief after slotting. Field test results show that after slotting coal seam permeability
increases to 113 times of the original “effective influence on extraction expands to 2 times of the original radius.
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Fig. 1  The relationship of permeability and effective stress ° FLAC
while loading and unloading
1.2 Sumy 5 + 3
2.3 o
o
1
Table 1 The formulas of measured coal seam’s gas permeability coefficient
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Fig. 2 The stress scattergram of the slot section

Fig. 4 The test diagram of the changing discipline of

the permeability of coal seam
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Fig. 3 The stress scattergram of profiles in the middle °
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Table 2 The flow rate parameters at different time mL/min
(0 10) (0 25) (0 35) (15 10) (10 40) (0 50) (25 15) (30 20)

0 180 180 185 180 190 190 170 170

1 450 200 185 180 190 190 170 170

2 540 370 180 160 200 200 180 180

3 580 410 220 350 210 190 170 180

4 580 420 330 390 250 210 190 170

5 570 420 360 400 250 210 190 180
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Fig. 5 The changing flow rate at different time 118‘2 . ’
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Table 3 The design parameters of a part of the investigated drillings
/mm /mm /(°) /(°) /m /m
1-3 2 860 0 0 49.5 36.8 15.5
2-2 2 580 300 -11.5 35.4 41.4 18.8
3-3 2 300 0 0 25.6 46.6 20.0
6-1 1 460 900 -11.5 9.7 71.6 36.2
6-7 1 460 900 11.9 8.0 68. 8 35.4

Fig. 8. The design of single hole influence

radius of gas extraction

Fig. 7 The contrast of gas extraction flow with

and without slotted drilling
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