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Analysis and forecast of influential factors of gas content in deep coal
seam on the basis of the grey entropy
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Abstract: In order to improve the forecast precision of gas content in deep coal seam, taking deep coal seam
No.11-2 in Pansan coal mine as example, grey entropy is proposed to research influencing factors of gas content.
The GM(1,3), GM(1,4) and GM(1,5) gas content forecasting models are established to select an appropriate model
with the highest forecasting precision according to the size of different influencing factors of grey entropy relation
degree. The results show that the influencing factors of gas content in deep coal seam No.11-2 are in decreasing
order the main fault distance, the buried depth of coal seam, coal seam thickness, the ratio of the sandstone and
mudstone in coal seam roof and dip. The forecast precision of GM models is higher than the qualified level. What’s
more, the precision of GM(1,4) model reaches the first grade and average relative error is 5.0636%. In conclusion,
GM(1,4) model can be adopted to accurately forecast gas content in deep coal seam No.l11-2, which provides
reliable references for safe and high-efficiency coal mining.
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Table 1 Gas parameters of coal seam No.11-2 in Pansan mine
/(m*t ) (x1)/m (x2)/m (x3) (x4)/m (xs)/(°)
1 6.32 673.1 840.3 0.972 1.88 10
2 7.29 726.76 673.39 0.763 1.9 10
3 7.21 705.28 891.7 0.907 1.86 7
4 6.9 680.23 807.47 1.01 1.78 5
5 6.96 685.81 867.85 0.869 1.81 7
6 6.74 704.18 739.71 0.894 1.9 8
7 6.78 661.65 757.33 0.808 1.85 5
8 6.29 672.41 800.42 1.095 1.73 8
9 6.24 639.13 751.58 0.982 1.89 5
10 6.19 655.75 780.72 0.902 1.66 5
11 6.46 697.13 773.83 1.035 1.75 15
12 7.21 705.28 891.7 0.907 1.86 7
x2 IKREBAREER
Table 2 Grey relation coefficient
1 2 3 4 5 6 7 8 9 10 11 12
0 0.571 0.726 0.833 0.782 0.875 0.957 1.000 0.892 0.871 0.683 0.691 0.619
13 0.641 0.725 0.903 0.826 0.991 0.891 0.757 0.810 0.948 0.916 0.929 0.953
03 0.503 0.341 0.355 0.521 0.712 0.659 0.893 0.765 0.528 0.361 0.365 0.329
04 0.551 0.622 0.737 0.770 0.939 0.892 0.911 0.845 0.826 0.638 0.613 0.634
Js 0.993 0.581 0.892 0.517 0.141 0.517 0.446 0.611 0.468 0.335 0.334 0.450
x3 MBRRRAYSTRFBEE
Table 3 Density mapped by the distribution of grey relation coefficient
1 2 3 4 5 6 7 8 9 10 11 12
P, 0.060 0.076 0.088 0.082 0.092 0.101 0.105 0.094 0.092 0.072 0.073 0.065
P 0.062 0.071 0.088 0.080 0.096 0.087 0.074 0.079 0.092 0.089 0.090 0.093
Ps 0.079 0.054 0.056 0.082 0.112 0.104 0.141 0.121 0.083 0.057 0.058 0.052
Py 0.061 0.069 0.082 0.086 0.105 0.099 0.101 0.094 0.092 0.071 0.068 0.071
Ps 0.158 0.092 0.142 0.082 0.022 0.082 0.071 0.097 0.074 0.053 0.053 0.072
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Table 4 Grey relation entropy of influential factors
X1 X2 X3 X4 X5 (AGO) “ v
24714 24776 24269 24701 23937 Lals
1.535 1.540 1.508 1.532 1.485 GM e
GM(1,N) 1 N
[16]
1 xO%) n N
=12, N k=12, ,n 1-AGO
k) Dk

[17]
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Table 6 Grade of accuracy check
(10)
T P ¢
Yy =(x1(0)(2) xl(o)(3) xl(o)(n)) (11) a ) >0.95 <0.35
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x1(0)=x (1) GM(1,4) GM(1,5) Matlab
5O (k+1) = x5O (k+1) -5 (k) (13) a=(1330 2,
~0.003 4, 0.008 6, 2.452 8) a14,=(1.229 6, 0.001 5,
0.003, —4.162 4, 4.682 1) a;5=(1.169 2, 0.004 2,
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c p 6 (12)
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Fig.1 Fitting curves of the measured and predicted gas content
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Table 7 Error analysis for GM(1,3), GM(1,4) and GM(1,5) prediction models
GM(1,3) GM(1,4) GM(L,5)
e /% € 1% € /%
1 0 0 0 0 0 0
2 0.590 8 0.08 0.3953 0.05 0.370 9 0.05
3 -1.2912 0.17 -1.218 1 0.16 -1.097 9 0.15
4 -0.530 6 0.06 -1.318 2 0.16 -1.033 2 0.13
5 —0.547 3 0.06 -0.3913 0.04 -0.635 1 0.07
6 -0.1189 0.01 -0.3339 0.03 -0.307 0 0.03
7 —0.886 6 0.1 —0.384 3 0.04 -0.273 6 0.03
8 0.448 8 0.04 0.139 6 0.01 0.1512 0.01
9 0.070 8 0.007 -0.384 8 0.04 -0.314 7 0.03
10 —0.173 8 0.01 —0.209 9 0.01 —0.196 5 0.01
11 —0.061 2 0.005 -0.079 0 0.007 —0.028 7 0.002
12 —0.164 2 0.01 —0.162 2 0.01 —0.2859 0.02
0.050 182 0.050 636 0.048 364
=8 BUNEREEE S %%t
Table 8 Precision analysis of forecasting models
GM(1,3) GM(1,4) GM(1,5) [1] [M]. 2009
c 0.350 22 0.290 55 0.330 41 134-140.
p 0.917 1 0.917 (21
Q) a) @) [J]. . 2015 “46(4) 7077.2. . 4
ZHOU Xinlong, LI Junjian, SHI Biming, et al. Quick
pressure-testing technology in deep and high gas pressure area[J].
GM(1’4) 1 Safety in Coal Mines, 2015, 46(4) 70-72.
[3]
11-2 GM(1,4) 1. 2012 40(1) 20-23.
DU Zhigiang YANG Zhiyuan WU Yan et al. The association
4 Zé': i‘/t\' analysis of grey incidence and the correlation analysis in
evaluation of influence factors of coalbed methane content[J].
a. Coal Geology & Exploration 2012 40(1) 20-23.
[4] , . [
2013 41(3) 81-83.
LIU Yongtao LI Peng WANG Huijun et al. Intelligent coal
seam gas content forecast system[J]. Coal Geology &
Exploration 2013 41(3) 81-83.
b. 1-AGO
[5]
345 [J]. 2012 30(32) 71-74.
GM(l :3)  GM(1.4) GM(1 ’5) LI Sheng NING Zhiyong ZHU Xiaqgiang et al. Prediction of gas
content in coal seam without being perturbed by mining
influence in Wuyang Mine based on gray theory[J]. Science &
c. 3 Technology Review 2012 30(32) 71-74.
[6] #
[J]. 2011 23(1) 93-96.
ZHANG Yi YANG Chunxia LI Baoming. Analysis on factors
GM(1’3) GM(I’S) 2 influencing muzzle velocity of armature based on grey relation
GM(1,4) 1 entropy method[J]. Journal of Ballistics 2011 23(1) 93-96.
GM(1,4) [7] [.
11-2 1996(8) 7-11.
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