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Model of coal gas permeability prediction based on improved BP neural network
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mental Sciences ,Chongqing University ,Chongqing 400030, China ;3. State and Local Joint Engineering Laboratory of Methane Drainage in Complex Coal Gas

Seam ,Chongqing 400030, China)

Abstract : Three main influential factors affecting coal seam gas permeability were analyzed and summarized in this

study , which were gas pressure ,temperature and effective stress. In addition,a BP neural network model of coal seam

gas permeability was built based on the coal mechanical properties. A large amount of representative coal gas permea-

bility data under different conditions were used for building training samples and the accuracy of the model was tested.

After 11 986 times training, the BP neural network model satisfies the requirements. The results obtained by the BP

neural network model show that the maximum absolute error was 0. 049%10™"° m? and the maximum relative error was

4.298% . The results obtained by the BP neural network model match the measured data well.

Key words: coal ; gas ; BP neural network ; permeability
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Table 1 Data of training samples

b EETS SR TR VAN - ViR BBER/
J1/MPa  J1/MPa BE/MPa (107" m?)
1 2. 00 0.5 30 14.13 1.042
2 3.00 1.0 50 11.62 0.516
3 2.00 1.0 30 12.85 0.810
4 2.50 1.0 70 11.50 0.516
5 2.00 1.5 30 12.37 0. 769
6 3.00 1.0 30 12.85 0. 565
7 2.00 1.0 50 11.62 0.724
8 2.50 1.0 50 11.62 0.588
9 3.00 0.5 30 14.13 0. 683
10 3.00 1.5 30 12.37 0. 632
11 3.00 1.0 70 11.50 0. 451
12 2.00 1.0 70 11.50 0.632
13 1.45 1.0 70 11.50 0.786
14 3.78 1.0 70 11.50 0. 402
15 1.62 1.0 50 11.62 0. 891
16 3.62 1.0 50 11.62 0.479
17 1.23 1.5 30 12.37 1.023
18 3.29 1.5 30 12.37 0.619
19 1.48 1.0 30 12.85 1. 054
20 3.78 1.0 30 12.85 0. 491
21 1.73 0.5 30 14.13 1.189
22 4.01 0.5 30 14.13 0.559
oL o4 2.50 1.5 30 12.37 0.677
o2 14 2.50 1.0 30 12.85 0. 656
o 95 2.50 0.5 30 14.13 0. 801
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Table 2 Prediction data vs. measured data

- YIGER,  SCE/ P, AR
(107 m?) (107 m?) 2/%
1 1. 062 1.042 0. 020 1.883
2 0.529 0.516 0.013 2.457
3 0.810 0.810 0 0
4 0.517 0.516 0. 001 0.193
5 0.773 0.769 0. 004 0.517
6 0.568 0.565 0.003 0.528
7 0.727 0.724 0.003 0.413
8 0.590 0.588 0. 002 0.339
9 0. 682 0. 683 -0. 001 -0. 147
10 0.634 0.632 0. 002 0.315
11 0. 450 0.451 -0. 001 -0.222
12 0. 626 0. 632 0. 006 0.958
13 0. 766 0.786 -0. 020 -2.611
14 0.412 0. 402 0.010 2.427
15 0. 898 0. 891 0. 007 0.780
16 0.470 0.479 -0. 009 -1.915
17 1.014 1.023 -0. 009 -0. 888
18 0. 602 0.619 -0.007 -1.163
19 1.058 1. 054 0. 004 0.378
20 0.478 0.491 -0.013 -2.720
21 1. 140 1.189 -0.049 -4.298
22 0. 561 0.559 0. 002 0. 357
oL s 0. 659 0. 677 -0.018 -2.731
5 0. 654 0. 656 -0. 002 -0. 306
L 0. 834 0. 801 0.033 3.957
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Fig.3 Curve of gas pressure-permeability
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Fig. 4 Curve of temperature-permeability
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