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Petri net model of maglev train running across different control systems

ZHENG Wei
(National Engineering Center of the Rail Transport Operation Control System,

Beijing Jiaotong University, Beijing 100044, China)

Abstract: The general framework of running control system on maglev train was studied
according to the running requirements of maglev train running across different control systems.
Functional subsystems need to be added was defined. The hierarchical models of system key
attributes, maglev operation procedures and the subsystem function were built based on the
system theory by using Petri net. The key attributes of whole system were described by the
highest model, and the operation procedures of maglev train and the reliabilities of subsystems
were presented in the lower level model. The relationship between the failure rates of maglev
train running across different control systems and the reliabilities of subsystem components was
quantitatively analyzed with the model. It is pointed that the loss ratio of network connecting
neibouring control systems should be lower than 107° times per hour when the required failure
number of maglev train running across different systems is no more than 1 time per year. The
failure rates of maglev train running across different control systems are 1. 95X 10" and 1. 65X 10’
times per hour when the triggering times equal 0. 2 and 2. 0 min respectively, and the stepping
times equal 4 and 16 min respectively. Simulation result shows that the failure rates of train

running across the boundary decrease when the reliabilities of a and b networks are improved, or
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the triggering time and stepping time of train are prolonged. The reliability requirements of

subsystem components based on the required key attributes of system level are quantantatively

identified by using the proposed approach. 9 figs, 14 refs.
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Fig. 2 Connection framework of transmitting system and target system
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