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Application of ultra-high pressure hydraulic slotting technology in

medium hardness and low permeability coal seam
TANG Yongzhi'?, LI Ping'?, ZHU Guiwang’, CHEN Jian?, CHEN Dezhong?’,
FENG Anxiang', TANG Zhihua®, YANG Yang', YE Min®
(1. National Engneering Research Center for Coal Gas Control, Huainan 232001, China; 2. Huainan Mining (Group) Co., Ltd., Huainan 232001, China)

Abstract: In order to improve the gas pre-drainage efficiency of medium hard coal seam with high gas and low permeability, the applic-
able conditions, advantages and disadvantages of hydraulic piercing, hydraulic fracturing and hydraulic cutting seam anti-permeability
technology were discussed. Based on the principle of ultra-high pressure hydraulic slotting technology, a kind of ultra-high pressure hy-
draulic slotting device for through-layer drilling is developed, it is mainly composed of diamond hydraulic slotting bit, shallow spiral drill
pipe, ultra-high pressure rotary joint, ultra-high pressure clean water pump, high-low pressure converter, ultra-high pressure rubber pipe,
etc. The water pressure reaches 60—100 MPa, which can realize the integration of drilling and cutting, and is simple and convenient to use.
The device was used to carry out field tests in the pre-drainage boreholes of 11-2 coal seam through the floor roadway of 1361(1) haulage
gateway in Dingji coal mine. The coal seam gas pressure was 1.43 MPa, the gas content was 8.05 m*/t, and the gas permeability coeffi-
cient was 0.013 m” (MPa?-d), the coal seam firmness coefficient is 0.79; 1361(1) transportation roadway floor No.11-No.15 drilling area
unit length 227 meters, using high-pressure hydraulic slotting anti-permeability measures, 1361(1) transportation roadway floor

No0.6—No.10 drilling area unit length 213 meters, anti-permeability measures of low-pressure water punching in coal mine. The results
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show that the average single-knife slitting time of ultra-high pressure hydraulic slitting drilling is 10.7 min, the single-knife coal output is

0.31 t, the equivalent slitting radius is 1.38 m, the slitting density of the coal hole section is 1 knife/m, and the average cutting rate per hole

is The average gas drainage concentration of ultra-high pressure hydraulic slotted holes is 56.97%, which is 2.37 times that of low-pres-

sure punching; The time to reach the standard is about 23 days, which is 74.4% and 54.9% shorter than that of ordinary drilling and hy-

draulic punching technology respectively. Compared with ordinary drilling and hydraulic punching technology, ultra-high pressure hy-

draulic slotting technology is more ideal for gas drainage in low permeability medium-hard coal seams.

Key words: low permeability coal seam; medium hard coal seam; ultra high pressure hydraulic slotting; hydraulic punching; extraction
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F1 1361()EHBRMTE 11 SHREE RS 07-20 212 302 >17 136
07-21 21.0 30.0 5.17 1.55
Table 1 Statistical of seam cutting in No.11 drilling yard of
. 07-22 21.3 28.0 5.43 1.52
1361 (1) transportation channel floor roadway
07-23 21.2 29.0 5.28 1.53
LS BB R /m B4k I8 H5E MR/t IS8T R]/min i TR (R 07-24 21.1 28.2 5.53 1.56
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66.7 33 3 08 3 2020-08-0171 07-29 20.6 26.6 5.86 1.56
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08-07 20.7 242 6.28 1.52
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683 - s 06 - 2020-08-0768 08-11 20.7 23.6 6.61 1.56
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£ 3 1361(1)iEHERMRMRESE Z1EM BT REE
Table 3 Extraction data of the third evaluation unit of 1361

(1) transportation channel floor roadway

ficRGUE, ORI, IRENRY i/

HiBH(T-H) 5o O
kPa % (m min ') (m 'min )
08-20 21.0 71.0 3.70 2.63
08-21 21.0 70.0 3.80 2.66
08-22 20.2 68.2 3.87 2.64
08-23 20.8 68.0 3.90 2.65
08-24 20.7 66.0 4.14 2.73
08-25 21.2 66.2 3.87 2.56
08-26 21.1 65.0 3.94 2.56
08-27 20.7 63.0 4.05 2.55
08-28 21.2 60.2 4.53 2.73
08-29 20.6 60.2 4.58 2.76
08-30 20.7 58.2 4.79 2.79
08-31 21.2 58.8 4.86 2.86
09-01 21.1 59.0 4.81 2.84
09-02 21.0 60.0 4.717 2.86
09-03 20.2 58.6 4.95 2.90
09-04 20.8 56.8 5.16 2.93
09-05 21.1 56.0 5.00 2.80
09-06 21.0 55.0 5.15 2.83
09-07 21.0 56.2 5.09 2.86
09-08 20.8 55.1 5.14 2.83
09-09 21.2 52.2 5.54 2.89
09-10 20.6 52.0 5.46 2.84
09-11 21.2 54.2 5.28 2.86
09-12 21.1 524 5.53 2.90
09-13 21.0 53.0 5.53 2.93
09-14 20.7 53.2 5.66 3.01
09-15 21.2 52.6 5.51 2.90
09-16 21.2 52.2 5.61 2.93
09-17 21.1 53.0 5.28 2.80
09-18 21.0 52.6 5.38 2.83
09-19 21.2 534 5.36 2.86
09-20 21.1 53.0 5.53 2.93
09-21 21.0 53.0 5.45 2.89
09-22 21.1 53.2 5.51 2.93
09-23 20.8 53.0 5.64 2.99
09-24 21.2 52.0 5.65 2.94
09-25 21.1 52.0 5.69 2.96
09-26 20.6 53.0 5.47 2.90
09-27 20.7 53.2 5.51 2.93
09-28 21.2 53.0 5.47 2.90
09-29 21.0 53.0 5.51 2.92
09-30 21.2 52.0 5.67 295
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Fig.4 Comparison of concentrations of pre-pumping units of

1361 (1) transportation channel floor roadway
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