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A Summary of the Development of Pure Electric Braking System
and Key Technologies for Urban Rail Trains

ZHONG Zhihong', YANG Zhongping', LIN Fei', SHI Chunmin’

(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044,
2. China Railway Test & Certification Center Limited, Beijing 100000)

Abstract: Electropneumatic braking is the most common braking method adopted by most urban rail trains. However, the
disadvantages of poor controllability and slow response of air brakes result in inaccurate parking and poor comfort. In addition,
there are issues, such as greater losses. The solution to address these issues is to replace existing air braking with electric braking,
which is an ideal solution. Based on the development history of full electric braking, this study elaborates on the current situation
and the main problems that must be overcome in the application of full electric braking. From the perspectives of high and low
speeds, this paper provides a detailed introduction to the difficulties in achieving full electric braking and their corresponding
solutions. Each difficulty is analyzed and summarized, and future development directions are discussed.
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Figure I Topology of DC-side series resistance
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Figure 2 Variation curves of voltage, current, resistance, and
slip rate with stator frequency under two control modes
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Figure 3 AC-side series resistor topology
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Figure 4 Series topology of supercapacitors
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Figure 5 AC-side series supercapacitor topology
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Figure 6 Traditional regenerative current limiting curve
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Figure 7 Changes in the current limiting curve caused by
different modes of DC side series resistance
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