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Research objectives: --(max 10 rows)
Multi-phase inverters are considered a promising solution to increase performances and reliability of motor drives in transportation. However, the real challenge is to increase the power density of such components, maximize efficiency and facilitate the integration of power electronics into electrical motors. 

A solution proposed was to use the same converter used for traction, also as an on-board charger through a reconfiguration of the system. A bi-directional operation of such component will be requested in the future, to involve EVs in the stability mechanisms of electrical grids or future smart grids. 

Moreover, special attention must be paid to the fault-tolerant operation capabilities. Common mode currents may recirculate in the system, leading to EMI concerns and fast equipment deterioration and the converter should be able to fast detect a fault in the motor windings and reconfigure the control.

Proposed research activity -- (max 10 rows)
This project aims at increasing the performances and integration of power converters, making a suitable use of new wide-bandgap power devices. 

The successful candidate will be engaged in the development of novel solutions for:

•
Fault detection in multiphase or multi three-phase drive.

•
Control techniques for fault tolerant multiphase or multi three-phase drive;

•
Integrate inverters for traction and battery charger application

•
EV grid connection for integration in future smart grids
•
reduction of circulating (common-mode) current for transformerless on-board chargers
Supporting research projects (and Department)
The successful candidates will become part of the MeltingLab research team, working of electrical machines and converters of the University of Modena and Reggio Emilia. The candidate will be involved in the activities of the project “SCAPE, an EU funded project which aims at the development of a power electronics converters for next generation of electric vehicles.
Possible connections with research groups, companies, universities.
The project will see the involvement of the Universitat Politècnica de Catalunya (UPC) in Spain, which will participate in the study and analysis of the converter architecture. A period of study at UPC is also considered.
