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Fig. 1 Graph of emergency response process
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Tab. 2 Time parameter of transition
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Tab.3 Steady-state probabilities of possible states
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Tab. 4  Average number of markers in various places
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Capability simulation model for emergency response of
hydropower projects based on Petri nets theory

ZHENG Xia-zhong'*, YU Di*, CHEN Shu"?, WU Ju-hua®
(1. Hubei Key Laboraiory of Construction and Management in Hydropower Engineering, China Three Gorges

University, Yichang 443002, China; 2. College of Hydraulic & Environmental Engineering, China Three Gorges
University , Yichang 443002, China)

Abstract; In order to optimize hydropower projects’ emergency processes and evaluate emergency response
capability, the models and methods of system performance analysis have been proposed according to the theory of
Petri nets. First, the model of events in emergency processes was established by abstracting the emergency response
process chains. Then, based on the isomorphic characteristics between Petri nets and Markov chains, the state set
that may arise in the emergency response system was set up, and thus isomorphic Markov chains could be
developed. Finally, the performance analysis of the emergency response system could be made by calculating the
average number of markers in various places in different linkage systems, the utilization of transitions and average
execution time and so on. A hydropower project in the Yalong River was taken as an example, the analysis results of
performance index show that some measures should be taken to improve the relatively time-consuming process of the
public assistance emergency response procedures, and summarize the evaluation of emergency systems and post-
emergency links, which can provide a reference for the emergency management to improve the operation efficiency

of the entire system.

Key words: emergency response; capability simulation; Petri nets; hydropower project; emergent events
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