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Lecture Topics 
 
1. Electric Motor Drives and Control for Electric/Hybrid Vehicles 
Abstract 

With ever-increasing concerns on our environment, there is a fast growing interest in electric vehicles 

(EVs) and hybrid EVs (HEVs) from automakers, governments, and customers. As electric motor drives are 

the core of both EVs and HEVs, it is a pressing need for researchers to develop advanced electric-drive 

systems. In this lecture, the development status of EVs/HEVs in China will be firstly introduced. The general 

requirement of traction motor drive for EV/HEVs is discussed. An overview of permanent-magnet (PM) 

brushless motor drives for EVs and HEVs is presented, with emphasis on machine topologies, drive 

operations, and control strategies. Then, major research directions of the permanent magnet brushless 

motor drive systems are elaborated, including the stator PM motor drive and fault-tolerant control, 

magnetic-geared outer-rotor PM motor drive, and the electric variable transmission (EVT) system. 

 

2. Wind Power Generator Systems and Control Technology 
Abstract 

With increasing concerns on energy crisis and environmental deterioration, the development and 

utilization of wind energy is attracting more and more attention. Hence, various new wind energy 

conversion technologies have been emerging in the past decade, aiming at reducing cost, enhancing 

efficiency and reliability. In this lecture, development status of wind power will be firstly introduced. Then 

the state of the art of wind energy conversion systems (WECS) and technologies, with an emphasis on wind 

power generator and control will be overviewed. Different types of common WECSs are classified according to 

their features and drive train types, and comparison of them are conducted on the basis of the volume, weight, 

cost, efficiency, system reliability and fault ride through capability. Finally, the major research directions of 

wind energy conversion technologies are elaborated, including the brushless doubly fed induction generator, 

the stator permanent magnet synchronous generators, the magnetic-geared generators, the dual power flow 

WECS with the electrical variable transmission (EVT) machine, etc.  

 

3. Development and Control of Stator Permanent Magnet Brushless Machines 
Abstract 

As a topology of novel brushless permanent magnet (PM) machines, stator-PM brushless machines having 

magnets and armature windings in stator (the so-called stator-PM machines), exhibit the merit of convenient 

heat dissipations. The compact and robust rotor structure also makes stator-PM machines potential candidates 

for high speed applications. Meantime, the air-gap flux regulations can be realized by hybrid excitations of 

PMs and field windings, which consequently expands the speed adjustment regions. Overall, the stator-PM 

machine features the definite advantages of robust structure, high power density and efficiency, high 

fault-tolerant capability and being applicable of various control strategies. In this lecture, an overview on the 

stator-PM brushless machine systems and their key technologies is conducted, with particular emphasis on 

machine topologies, operation principles, design and analysis features, and control strategies. Furthermore, the 

flux regulation strategies and fault-tolerant control strategies are presented. Finally some potentials of feasible 

applications for the stator-PM brushless machines in electrical vehicles, flywheel energy storage system, and 

urban rail transit, are discussed. 


