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Rail Potential Hardware Dynamic Emulator
Considering the Train Operating Condition
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(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044)

Abstract: The rail potential hardware dynamic emulator (RPHDE) has received considerable research attention in recent
years in view of the field verification challenges of rail potential and stray current mitigation measures. However, existing
RPHDESs generally do not consider the influence of train operation conditions and rail-to-earth resistance on rail longitudinal
resistance; therefore, they cannot accurately reproduce the dynamic rail potential distribution along the line. A novel RPHDE
that considers train operating conditions is proposed. This study first analyzes the influence of train operating conditions on
rail potential using a DC traction power supply system model. Subsequently, based on the analysis of the dynamic characteristics
of the catenary, running rails, and rail-to-earth resistance, the operational principles and mathematical model of the proposed
RPHDE are investigated. Moreover, the corresponding control strategies of the RPHDE considering the train operating
conditions are also proposed. The simulation and experimental results verified the validity of the aforementioned theoretical
analysis and control strategies.
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Figure 1 Configuration of a DC traction power supply system
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