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Risk assessment of “one—ventilation and three—prevention” in coal mine based on
game theory combination weighting—TOPSIS

YAO Youli ,KOU Jie ,ZHANG Menghao
(College of Coal Engineering ,Shanxi Datong University , Datong 037003 , China)

Abstract:In view of the complex working environment, such as many hidden risks and inadequate investigation and
management of one —ventilation and three —prevention in coal mines. By reviewing relevant literature and safety regulations,
consulting experts and other methods , the risk evaluation indicators for one—ventilation and three—prevention were selected. The
evaluation indicators were optimized and the corresponding evaluation index system was established by combining the results of
on—site surveys. The improved analytic hierarchy process and entropy weight method were used to calculate the subjective and
objective weights. Based on game theory, the subjective and objective combination weights are calculated. The TOPSIS
comprehensive evaluation method was introduced to construct the combination weighting—TOPSIS evaluation model. Finally,
according to the application on the risk assessment of one—ventilation and three —prevention in five coal mines in Binchang
Mining Company of Xianyang City, Shaanxi Province, the results showed that the constructed combination weighting—TOPSIS
evaluation model was basically consistent with the actual situation.

Keywords : coal mine safety management ; one—ventilation and three—prevention in coal mine ;risk assessment;combination

weighting ; TOPSIS comprehensive evaluation method
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Fig. 1 Risk evaluation index system of “one access and three preventions” in coal mine
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Table 1 Risk assessment indicators and interpretations of “one access and three preventions” in coal mines
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Table 2 Evaluation criteria for security risk levels
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Table 3 A-B judgment matrix VAERE RS S B3 M4 WS
A B, B, B, B, Cys 90 79 89 91 81
B, 1 2 2 2 Cio 85 80 70 90 95
B, 0 1 2 0 Cy 95 97 83 85 90
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B, 0 2 2 1 Cyp 91 85 89 91 74
Cy 75 74 71 89 81
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Table 4 Coal mine survey data
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Table 5 Calculation results of indicator portfolio weights

PEMERE R R ME3 M4 BES

C,/% 5.2 2.4 9.0 4.1 3.7
c, 1.9 2.8 1.7 1.6 2.1

C, 4.3 5.2 5.0 4.8 6.1

Cy/% 93 90 89 79 91

Cs 87 84 73 83 88
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Cio 95 90 93 88 85

C 85 87 82 83 88

Ch 90 91 89 93 87

Cis 90 80 90 85 95

C,y/ (mg-m™) 7 5 8 7 6
Cis 88 85 72 75 87

Cis 92 93 81 90 89

Cp 90 74 91 92 93
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C, 0. 325 0.053 0. 093
c, 0.125 0. 041 0.028
Gy 0. 168 0.046 0.042
Cy 0. 265 0.051 0.073
Cs 0. 067 0. 036 0.013
Cq 0. 050 0.035 0. 009
¢, 0.264 0.045 0. 064
Cq 0.228 0.040 0.049
Cy 0.102 0.037 0.020
Cyp 0.317 0.057 0.097
Cy 0. 089 0. 036 0.017
Cp 0. 206 0.043 0.048
Cis 0.310 0.058 0.097
Cy 0.215 0. 047 0. 054
Cis 0.034 0.036 0.007
Cis 0.114 0. 037 0.023
C 0. 121 0.039 0. 025
Cig 0.034 0.035 0. 006
Cy 0.134 0.037 0.027
Cy 0.312 0. 054 0.091
Cy 0.204 0. 046 0.051
Cyp 0. 201 0.041 0.044
Cy 0. 115 0. 036 0.022
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Fig.4 Ranking evaluation results
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