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Development of a Rail-Type Contactless Power Transfer
System for Guided Vehicles Considering E-Core-Aided
Pickup Coils and Bi-Directional Transmission
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Department of Electrical Engineering, Southern Taiwan University of Science and Technology
Abstract

This paper presents a rail-type contactless power transfer system for guided vehicles incorporating E-core-aided
pickup coils and bi-directional transmission. This study is motivated by the widespread use of planar coils as power
pickup mechanisms in transportation vehicles, which are typically limited to one-way power transmission. Additionally,
the lack of an optimization procedure for resonant topology and parameter design can easily lead to an unstable power
supply. To address these challenges, this study proposes to develop an optimization procedure through integrating LCC-
CCL resonance topology, resonance parameter design, and frequency response analysis, enabling the development of a
set of rail-type coil modules. Then, the power interactive transfer capabilities between grid and vehicle are implemented
via the system embedded with bi-directional transmission technology. In addition, this research properly plans a closed-
loop control and integrates pulse modulation technology within a microcontroller to facilitate the implementation of
flexible output current regulation and battery module charging management. This study is supported by simulation
analysis and design programming as well as hardware prototype testing. The experimental results prove that the proposed
system and architecture exhibit constant-current operating characteristics, bi-directional power regulation capabilities,
stable power supply operation quality, and improved charging stability of vehicle battery modules. These findings serve
as valuable references for transportation electrification and RGV development and application.
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E R HEEREFas M ERE L S B A R IR R 2 il intsied (UART ) B EHR DISIR TR 17
PRI T DAZE AL B ERSR Doy B2 Diye > PEEERI TG LA A BT-1 (T 5 [l e (i = eE R M
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¥ v, 100V/div, iye: 2A/div, V,: 25V/div, B2 I,: 20A/div
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