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Feasibility analysis and development of on-road charging solutions
for future electric vehicles

Secondary System: Receiver structure
Overview /introduction

The power transfer from the transmitters on the charging line needs to be caught by the vehicle. This
task is done by the receiver. The receiver structure is composed of the receiver coll, the
compensation capacitor, the rectifier, the protection circuit and the DC-DC boost converter. The DC-
DC converter is a key element in the identification of the vehicle and the power regulation. The nine-
phase interleaved boost converter has been chosen due to the fast dynamic response, low battery
current ripple and higher current capability.
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Receiver Objectives

In the receiver, ferrite bars have been added in order to increase the mutual coupling
and to shape the magnetic field. An aluminum shield has been added in order to limit

the magnetic stray field that could invest people in the proximity of the working system.
A protection circuit has been added in order to solve a safety problem that can occur for

a series-series compensated |IPT system. This problem is related to the equivalent ————— e
current source behavior of the receiver side in presence of an unpredicted load Receiver structure | Diode bridge | Filter
disconnection. A pure analog hardware system able to manage this fault protecting the rectifier Capacitors
filtering elements of the system has been implemented.
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Identification process: Red (Receiver

A hine-phase DC/DC converter for power control and identification process has been designed, built Current), Green (Transmitter Current)

and tested. It can operate as power controller for the WPT receiving structure.
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