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Fig. 10 Emergency self-rescue section of the train from Gongga
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Fig. 11 Emergency self-rescue speed curve of the train from
Gongga to Zhanang at the constant speed of 100 km/h
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Modeling of emergency self-traction and analysis of energy-consumption
mechanism for high-speed trains

ZHUO Conglin', ZHU Yutong’, YANG Xuesong', GUO Bixiao', CHEN Yuhao'

(1. Beijing Zongheng Electro-Mechanical Technology Co., Ltd., Beijing 100094, China;
2. State Key Laboratory of Traction and Control System of EMU and Locomotive, Beijing 100081, China)

Abstract: For high-speed trains disconnected from external power supply due to faults in the overhead contact system (OCS) and
other incidents, using the on-board energy storage devices as power sources to tow these trains to the nearest station is a common self-res-
cue method. Because on-board power sources have limited capacity, reducing energy consumption during emergency operation to pre-
serve sufficient state of charge (SOC) can increase the success rate of self-rescue. This paper presents an emergency self-traction model
for the emergency constant-speed cruise control mode based on the composition of energy consumption. The study focused on analyzing
patterns in energy consumption variations with changes in auxiliary power level and speed grade, and identifying the optimal matching
relationship between auxiliary power levels and speed grades. This paper also proposed an equivalent simplified analysis method, which
was validated through fine simulation. The research results provide reference for the matching design between the target speed and train
auxiliary power as part of technical specifications for emergency self-traction in the design stage of EMUs and support subsequent emer-
gency operation decision-making.

Keywords: high-speed train; emergency operation; self-rescue; on-board energy storage device; auxiliary power; speed grade;

energy-saving
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