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Complexity Characteristics and Invulnerability of Mine Ventilation
Network System
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Abstract:In order to analyze the safety and reliability of the ventilation system from the
perspective of network topology, complex network theory was applied to the mine
ventilation system. A mine ventilation system directed network topology model was built,
based on the complexity and network structure of mine ventilation system. For Xinglong-
zhuang Coal Mine, the node-degree of mine ventilation system network showed a power-law

distribution, showing the characteristics of scale-free network. The two attack strategies of
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mine ventilation system network random attack and edge-degree and node-degree selective

attack were formulated, and strongly connected component, weakly connected component

and network efficiency were used as the invulnerability performance index. Results showed

that the mine ventilation system network had strong robustness under random attack and

was very vulnerable to edge-degree and node-degree selective attack.

key words ;safety engineering ; mine ventilation system ; directed complex network ; topologi-

cal analysis ;invulnerability analysis
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Fig.1 Directed network of ventilation system
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Table 1 Topological parameters of mine ventilation network
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Fig.2 Directed network topology of ventilation systems
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Fig.3 Clustering coefficient and betweenness

distribution of mine ventilation network
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Fig.4 Degree distribution of mine

ventilation network
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Fig.5 Cumulative degree distribution of mine ventilation network under log-log coordinate
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