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GUEST EDITORIAL

Guest editorial: Advances in conductive and wireless powering and

charging technologies for transportation applications

1 INTRODUCTION

Charging systems for electric transports are becoming more and
more prevalent and are reaching increasingly high power lev-
els now approaching megawatts in heavy-duty vehicle-related
applications. This evolution is not only concerning conductive
type systems commonly referred to as plug-ins. Alongside such
systems, we are witnessing an increasing diffusion of wireless
charging (WPT) systems that allow extreme flexibility in charg-
ing processes and open up the possibility of sending power
to vehicles as they move. This would effectively eliminate the
need for stops for charging and allow in some cases to drasti-
cally reduce the size of on-board batteries. For similar reasons,
several projects are investigating the possibility of applying con-
ductive type charging during vehicle motion as an alternative to
the wireless option.

The development of all the technologies mentioned is not
only in the automotive field but is touching all areas of elec-
tric mobility, from industrial handling to aerial and submarine
vehicles.

Power electronics play a key role in all these applications.
New possibilities, such as novel magnetic designs, wideband
gap devices, advanced control techniques, and high-frequency
magnetic materials, are being explored and developed.

This special issue aimed to collect articles presenting exper-
imental studies, new ideas, and concepts, and providing a
summary of all these aspects related to advances in conduc-
tive and wireless powering and charging technologies for all
transportation applications.

2 PAPERS IN THE SPECIAL ISSUE

The special issue received fifteen submissions. Nine of the orig-
inally submitted papers have been accepted after peer review,
while six have been rejected. All of the papers mainly addressed
power electronics control and the development of innovative
conversion structures. One paper addressed a related aspect
namely that of confinement of stray magnetic fields generated
by charging applications. Finally, two papers are review papers
on two different application areas of WPT technologies. A brief
presentation of each of the papers in this special issue follows.
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Yang et al. develop, in the form of a review, an analysis of the
behaviour of inductive-type wireless systems in different media.
The work focuses mainly on underwater applications and anal-
yses the behaviour of the same WPT system immersed in fresh
and seawater through experiments and simulations.

Mohamed et al.1 present a review that examines three dif-
ferent wireless technologies applicable to electric vehicles that
are inductive and capacitive WPT and magnetic gearing. The
paper also provides a comparative analysis of the technologies
based on factors like power transfer efficiency, cost, and oper-
ating frequency. Research and development issues, capabilities,
limitations, and potential applications, are also discussed.

Corti et al. introduce an approach for the design of LCC-
S compensated inductive WPT systems based on a genetic
algorithm. The approach aims to identify multiple feasible com-
binations of components that can allow achieving the desired
output power. Furthermore, the paper evaluates the effect of
passive components’ tolerances through a sensitivity analysis
based on the Monte Carlo method.

Solimene et al. explore the use of a magnetic-controlled
inductor to regulate the output power in an LCC-S compen-
sated inductive WPT system. The work discusses the design and
regulation principles of the controlled inductor and the whole
system validating the effectiveness of the proposed magnetic
control via experimental analysis.

Bajelvand et al. present a control approach that aims at guar-
anteeing contemporary high-efficiency and unity power factor
at the input of an inductive WPT system while maintaining volt-
age regulation capability over a wide range of load variation.
This control is based on a dual-function compensator made by
a semi-active rectifier and a switch-controlled capacitor on the
receiving side of the system.

Vinod et al. also focus on the control strategy for WPT appli-
cations. Specifically, this paper analyses different primary-side
control schemes such as asymmetric clamped mode, asymmet-
ric duty cycle, and fixed-frequency phase-shift. The different
control schemes are analysed and compared in terms of voltage
regulation capabilities and the ability to maintain zero-voltage
switching in the entire control range. The paper outlines the

1 This paper has been handled by independent Editors outside the organizers of the special
issue.
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2 GUEST EDITORIAL

procedure for designing the system controller based on a
proposed small signal modelling.

A third novel control scheme for WPT systems is presented
by Kiyani et al. This control is based on a fuzzy supervisory
proportional-integrative (PI) controller and a phase-shift modu-
lation technique. This control proved to maintain a more robust
voltage regulation capability than a traditional PI controller
when dealing with variations of circuit elements and changes
in the magnetic coupling of the coils.

Canova et al. propose an innovative passive shielding tech-
nique to mitigate the leakage magnetic field generated by
inductive power transfer systems to mitigate human exposure
to hazardous magnetic fields. The paper describes the design of
such shielding and analyses its impact on the performance of
the charging system.

Different from the other works of this special issue, the paper
authored by Pesantez et al. deals with conductive electric vehicle
fast charging proposing a transformerless DC–DC type I par-
tial power converter. In the proposed topology, the commonly
adopted transformer for this kind of converter is replaced with
an impedance network. The experimental validation proved that
the proposed converter resulted in a more efficient, simpler, and
cheaper solution.

3 SUMMARY

The papers collected in this special issue indicate how the
technical and scientific interest in electric vehicle charging and
power systems is extremely relevant to date. Eight of the nine
accepted papers analyse different aspects of wireless charging
systems emphasizing how such technology is increasingly pen-
etrating the world of electric mobility in its different forms and
application contexts.
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