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Project Overview 

• The main aim of this project is to develop rare earth‐free traction technologies 
beyond their current state-of‐art, with a strong focus on industrial feasibility for mass 
production, targeting lower costs with higher specific torque and power density 

– To explore, optimize and compare motor designs in two rare earth‐free motor technologies: copper rotor induction 
machines and synchronous reluctance machines.  

– To design, prototype and test four high speed (maximum speed of 45.000 rpm) motors (one for each technology) that 
increase the specific torque by 30%, and reduce the motor losses by 50%, compared to the project benchmark (Tesla 
S60 motor) 

– ReFreeDrive electric powertrain can reach a cost reduction foreseen in at least 15%, against solutions with equal 
performance characteristics 

– To develop the power electronics needed for each power setting, increasing the power density by 50% compared to 
current system which are been using in the electric vehicles, by means of adoption of wide bandgap semiconductor 
technology, increasing efficiency and reducing the weight of the cooling system, but also, adopting of advanced gate 
driver and efficiency optimizer control strategies 

– To validate the motor technologies by obtaining an integrated powertrain, including all the powertrain systems (batteries, 
gear box, etc.) that will be tested in real driving conditions in customized full electric Vehicles 

Project Objectives 


