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Theory and technology of goaf gas drainage with large—
diameter surface boreholes
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(1. Huainan Mining ( Group) Co. Lid. Huainan 232001 China; 2. The. Commonwealth Scientific and Industrial Research Organisation PO Box 883 Ken—
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Abstract: Coal mine goaf drainage with surface boreholes is increasingly used in coal mines worldwide. However poor
performance of some of these surface gas boreholes is often experienced in terms of the gas concentration flowrate and
borehole stability. In order to improve performance theoretical studies and field investigations were carried out to de—
velop optimal surface borehole designs based on the experience from Huainan and Australia in recent years. Through
the extensive numerical modelling“of mining impact in the surrounding strata and performance of various gas drainage
configurations and by applying the concept of the 3D annular-shaped overlying zone for optimal methane drainage the
trials using large diameter boreholes with diameters of 244. 5 mm and 177. 8 mm were designed and implemented. The
trial results demonstrate that the large diameter boreholes perform significantly better than conventional boreholes in
terms of total gas captured longwall gas control effectiveness and borehole stability. The total gas captured from a sin—
gle large borehole can reach 3. 167 million m’ with 1. 7 million m’ of pure methane and the borehole productive life is
106 days. The methane concentration in the longwall return gateroad is effectively controlled during the operation of the
large boreholes. The trial results also show that the surface borehole located on the longwall return side performes bet—
ter than that on the intake side. The total gas captured from the return side borehole is 33. 7% more than that from the
intake side and the methane concentration is 75. 3% higher.

Key words: large-diameter borehole; goaf; mining disturbed zone; methane gas; surface borehole; borehole stability

12012-12-20 :
(1960—) o E-mail: yuanl_1960@ sina. com. : (1963—)
E-mail: hnkylbc@ 163. com



2013 38
CFD Fluent 17171( 1)
1-4
1 17171(1)
T Table 1 Surrounding coal seam parameters and
(< estimated gas emissions at the 17171( 1) working face
50%) . ( <15 m’ /min) (<200 m) / / / /
m m (m®* «t™") (m®+ min™") /%
7-8
A A ° 15 0. 50 95.0 9.0 0. 50 1.72
2008 14-1  0.60  89.0 9.0 0. 69 2.37
127 mm 133 mm. 13-2 0. 70 74.0 10.0 1.85 6.39
. . 13-1 3.94 72.0 10.0 11.44 39.41
12 0.50 70.0 9.0 1.32 4.56
11-2 2.00 0 10.8 11.13 38.33
11-1 0. 60 3.7 6.0 2.10 7.24
30 ~ 60 m3 /n’llH 80% 20.03 100
9-11
200 ~250 mm 7" 1.5 ~ 2.1 COSFLOW
2.0 - 2.1.1 COSFLOW
COSFLOW NN
Cosserat
(APP) ",
COSFLOW 3400 m 2 500 m
p 1125 m 162 o 1
1 g Y
11 -2 13 -1 o 166
17171(1)  11-2 =700 ~—-750 m COSFLOW
760 m 220 m. 7° .
2.0m 10. 8 m’/t, CSIRO
U o
o 2011-01-28 2011-09-16
17171( 1) 1,
13-1 11-2 72 m
3.94 m 10 m’/to
17171( 1) 13-1
11-2 o 1
13-1 17171(1) e
78% - 1 COSFLOW
2 Fig. 1 Mesh of the 3D COSFLOW model ( plan view)
2.1.2
2 o
CSIRO 80% 108 m 11-1
NEDO JCOAL COSFLOW 13-1 14-1 °



60 m 140 m
70°  75°
3 13-1
o 3~8

i 60

HIEFEE %

() L 16 ) e ) ) 1T (AR [T BT

2 17171( 1)

(b ) 1) 88 1) 1 o (A 1 /= 7740 m)

105 m 54 mo
11-1 13-1 14-1

400
300 Iso
= £ =
= 2200 60 i
B W .
£ =00 ﬁ
== I 40 =2
g 5 g

300 400 500 600 700
AT 7 ] /m
(‘¢ ) 135 &2 1 i 8 R4k

Fig.2 Modelled strata de-stressing at the 17171( 1) working face
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Fig. 3 Modelled permeability changes of surrounding rock at the 17171( 1) working face and 13-1 coal seam
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