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Abstract: The fully automatic operation (FAO) system has become the mainstream of urban rail transit in China. Considering
factors such as safety and timeliness of emergency response, at present, FAO lines in China still operate in a staffed manner, failing
to give full play to the fully automatic advantage. To address the concerns of operation units and improve the efficiency of
emergency response for equipment failures, this paper proposes an emergency plan framework related to FAO line directed by
key equipment based on extensive survey on the current emergency plans of fully automatic operation lines in multiple cities.
Aiming at the problems of insufficient completeness and poor operability of current emergency plans, a design method of
emergency plans for fault handling that integrates failure mode analysis (EMEA) and entropy weight method (EWM) is proposed.
Considering five factors such as the severity, occurrence probability, scope of influence, difficulty of isolation, and difficulty of
operation restoration, objectively calculate the comprehensive fault impact index, combined with system design information
and operation log data. Based on this impact index, operators can determine the fault handling strategy and design the emergency
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plans. Finally, taking the axle counter equipment as an example, the equipment fault mode is classified and an emergency plan
is designed targeted with 85 months of fault log data of a certain line. The results show that the completeness and operability of
the failure handling emergency plan have been effectively improved.

Keywords: rail transit; fully automatic operation system; failure handling emergency plan; FMEA; EWM; emergency response
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Figure 4 Emergency handling process for axle counter failure
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