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Large diameter high-level roof directional drilling test in complex strata
Yu Chengfeng
(X7”an Research Institute, China Coal Technology and Engineering Group , Xi’ an Shaanxi 710077, China)
Abstract: In view of the complex strata conditions at Roof 36-700 in the third mining area of Dongbaowei Coal Mine,
as well as the problems such as heavy workload of conventional drilling, insufficient depth of single holes, difficulty in
drilling, low concentration of gas drainage, coal mine underground directional drilling equipment was tested to drill
large-diameter high-level roof directional holes in complex strata in Dongbaowei Coal Mine. According to the actual
geological conditions of the coal seam roof, six @120mm high-level directional boreholes with 120mm large diameter
were drilled in the roof of the 36# coal seam. The completion rate of the holes with a depth more than 300 m reached
83.3%, with the maximum hole depth up to 510m. The gas drainage concentration with large diameter high-level roof
directional drilling was 66.7% higher than that with conventional drilling in the original working face, resulting in
significant gas extraction effect. The successful application of large-diameter high-level roof directional drilling provides
technical support for its promotion and application in Dongbaowei Coal Mine and mining areas with similar conditions.
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Table 1 Main equipment
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Table 2 Main parameters of ZDY12000LD drilling rig

T E €A #HH
1 #iE e /(Nom) 3000~12000
2 i1/ MPa 28
3 HiE L/ (Lemin™) 240
4 FERNEI B/ (Nom) 2000
5 FRufEA/C) —10~20
6 R4/ S /KN 250
7 ghiE/RIEATRE/mm 1200
8 | HEHiEESI/MPa 28
9 I EHEEI/MPa 26

10 Il E%ixE & J1/MPa 21
11 #HEUR/kW 132
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Table3 Mainparametersof BLY460/13 mud pump truck

75 SRR VG )
1 R AL/ (Lemin™) 460
2 i€ i 71 /MPa 13
3 e P %/ kW 110
4 T %34/ (emin ) 1480
5 HUEHE/V 1140/660

P45 EA s S A
1 &ML ZDY12000LD
2 RHEE BLY460/13
3 LK HA ?»89 mm/1.25°
4 FEmM Ak ?120 mm
5 YK Mk v L I 4 R 4 YHD3-1500T
6 EEITEREAR T 5 IR 089 mm X 1500 mm
7 LAk (120 mm X 53 mm
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Fig.1 Connection diagram of the mud pulse MWD
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Table 4 Main parameters of YHD3-1500T
mud pulse MWD
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Fig.2 Schematic diagram of placement of the roof directional drilling borehole
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Fig.3 Drilling process of the high-level roof

directional drilling borehole
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Table 5 Drilling completion parameters

AL JFALEE JFALOY FLIE/ BE36 B BE MK
Gis /() /() m EEE/m HE/m
1 12 303 366 30 34
2 12 306 510 29.5 23
3 12 310 408 29 14.5
4 10 303 312 19 35
5 10 306 327 21 24
6 10 310 354 20 15
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Fig.4 Sectional view of the as-drilled trajectory
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Fig.5 Plan view of the as-drilled trajectory
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Table 6 Borehole gas extraction data

i L”rESEi% EENE AN PeaT, ?ﬂjbﬁ qzi'«Jé@ TFH?Té
n o= i v f/(m’ &/(m% B/

BE/m B /m min')  min!)  Fm?
1 30 34 67 6.35 4.25 51.24
2 29.5 23 64 6.3 4 55.29
3 29 14.5 64 6.3 2.63 31.81
4 19 35 67 6.25 4.15 25.34
5 21 24 66 6.45 4.35 28.12
6 20 15 68 6.35 4.25 23.04
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Fig.6 Change of gas concentration at working faces
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