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Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : TModular Megawatt-range Wireless EV Charging Infrastructure Providing
Smart Grid Services |
2. Research period : 04/2018 ~ 12/2021
3. Main participants :
Japan-side

Role in the
research
project

Name Title Affiliation

Control of
distributed
modular
converter,
design of
wireless power
transfer device

Pl Hiroshi Fujimoto | Professor | The University of

Tokyo

V2G and V2H
using large
parking lot

Co-PI Jun-ichi Itoh Professor | Nagaoka University

of Technology

Total number of participants throughout the research period: 2
(other members including students: 5)

Partner-side

Name Title Affiliation Role in the
research
project
Pl Giuseppe Guidi Research | SINTEF Energy Overall
Scientist | Research coordination
Co-PI Antonello Monti Professor | RWTH Aachen Energy
University management
system
Co-PI Salvatore D’arco | Research | SINTEF Energy Modular
Scientist | Research multi-level
converter
Co-PI Jon Are Suul Research | SINTEF Energy Control of
Scientist | Research virtual
synchronous
generator

Total number of participants throughout the research period: 4

(other members including students: 4)

4. Summary of the international joint research

This project is an international collaboration between The University of Tokyo and Nagaoka
University of Technology on the Japanese side, and SINTEF Energy Research (Norway)
and RWTH Aachen University of Technology (Germany) on the European side. This project
aimed to develop a wirelessly powered large parking lots based on modular converters to
promote electric vehicles, which is important for realizing a carbon-neutral society. In this
project, we successfully designed and created a mini-scale model of the wirelessly powered
large parking lot. Through our achievements, we contributed to the Sustainable
Development Goals. As for the Japanese side, we were mainly in charge of the modeling
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and control of wireless power transfer and modular converters. To facilitate this international
collaboration, we shared the research plans and progress of each research group through
annual meetings. Moreover, we conducted exchange programs to collaborate experiments
and publish academic papers together. This is a synergistic effect of the international
collaboration. This project also contributed to the development of human resources. Some
students participated in this project. They experienced studying abroad, which led to their
dissertation and academic papers. As for the future perspective, we plan to continue the
international collaboration and develop the research results of this project into other
advanced research such as dynamic wireless power supply for electric vehicles and mega
solar power plants using modular converters.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

To promote electric vehicles, which are the key to realizing a carbon-neutral society, this
project aimed to develop a wirelessly powered large parking lot based on modular
converters. We proposed a wireless power transfer system for the large parking lot and an
optimization method for electric vehicle charging management. As a result, we created a
mini-scale model of a wirelessly powered large parking lot. As for the research results of the
Japanese side, we achieved modeling and improvement of the transient characteristics of
wireless power transfer, modeling of distributed modular converters, and grid balance
control and load control for grid interconnection. In this project, 14 peer-reviewed papers
were published.

5-2 Synergistic effects of the joint research

We held annual meetings to share the research plans and progress of each participating
group. In the final year of the project, the final workshop was held at the IEEE international
conference to present the project results. In addition, we actively engaged in researcher
exchanges, jointly designed and modeled wireless power transfer systems, and checked the
experimental setup of distributed modular converters, which led to the publication of some
papers at international conferences. Although some research exchanges were not possible
after the outbreak of the COVID-19, we exchanged online, shared research progress, and
conducted online experiments.

5-3 Scientific, industrial or societal impacts/effects of the outputs

We contributed to the Sustainable Development Goals by promoting the international
collaboration on charging facilities for electric vehicles. As the future development of the
research of this project, The University of Tokyo is currently working on the study of dynamic
wireless power transfer for electric vehicles while driving. Nagaoka University of Technology
aims to improve the performance of the modular converters and apply the modular
converters to other applications such as mega solar power plants. This project also
contributed to the development of human resources. Some students from The University of
Tokyo and Nagaoka University of Technology were also involved in this project. They stayed
at the foreign research institutes and published some academic papers, including
dissertations.

We hope to continue the international collaboration in the future. The University of Tokyo
and SINTEF Energy Research will continue their joint research on dynamic wireless power
transfer for electric vehicles, which the University of Tokyo is currently working on. The
achievements of this project, such as modeling and control of the transient characteristics of
wireless power transfer, will be helpful in the realization of dynamic wireless power transfer.
Nagaoka University of Technology and SINTEF Energy Research Institute will also continue
their joint research to apply the control method of the modular converters to mega solar
power plants. The exchange of researchers will be resumed as soon as the travel
restrictions due to COVID-19 are relaxed.



SICORP #& T#f5E (A « Guidi i)

[E BRI FIMFITICI 1T D FE R U A |
1. WRXERE

*FE S (FEFRFZET — 2 & OILZEGR S0 FERME - 517 14

s BB Y FERME ET A

1. Hiroshi Fujimoto, Takuma Takeuchi, Kensuke Hanajiri, Katsuhiro Hata, Takehiro Imura,
Motoki Sato, Daisuke Gunji, Giuseppe Guidi, “Development of Second Generation Wireless
In-Wheel Motor with Dynamic Wireless Power Transfer”, EVS31 & EVTeC2018, 2018.

2. Giuseppe Guidi, Salvatore D'Arco, Jon Are Suul, Ryosuke Iso, Jun-Ichi Itoh, “A Modular
Multilevel Interface for Transformerless Grid Integration of Large-Scale Infrastructure for
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3. Takumi Yasuda, Mitsuru Miyashita, Takahiro Kumagai, Keisuke Kusaka, Jun-ichi Itoh,
Giuseppe Guidi, “Input Current Balancing Control Method under Imbalanced Load for
Three-phase Multi-port Converter based on Modular Multilevel Converter”, 2020 IEEE 9th
International Power Electronics and Motion Control Conference (IPEMC2020-ECCE Asia),
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2021.
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transfer in inductive road-powered electric vehicle applications taking system limitations
into account”, 5th International Electric Vehicle Technology Conference 2021
(EVTeC2021), 2021.
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Electric Vehicle Charging Infrastructure”, IEEE Journal of Emerging and Selected Topics in
Power Electronics, vol. 9, no. 4, pp. 4587-4605, 2021, DOl:
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Cells with Imbalanced Load for Modular Multilevel Multiport Converter”, 2021 IEEE 12th
Energy Conversion Congress & Exposition - Asia (ECCE-Asia), 2021, DOI:
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Yoichi Hori, “Feedforward Transient Control for In-motion Wireless Power Transfer
using Envelope Model”, 2019 IEEE International Conference on Mechatronics, 2019,
DOI: 10.1109/ICMECH.2019.8722883.

2. Keiichiro Tokita, Katsuhiro Hata, Hiroshi Fujimoto, Yoichi Hori, Sensorless Vehicle
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Transfer System, IECON 2019 - 45th Annual Conference of the IEEE Industrial
Electronics Society, pp.4189-4194, 2019, DOI: 10.1109/IECON.2019.8927594.
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