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Lecture Topics:

AC-Link Universal Power Converters for Renewable Energy and Transportation
Abstract
Universal power converter is referred to a class of power converters in which the input and output
each can be either dc, ac, single phase or multi-phase. In this seminar an ac-link universal power
converter will be introduced. Substituting the dc link with high frequency ac-link reduces the size and
weight of the converter and increases the reliability to a great extent. By adding a small capacitor to the
link the switches can be turned on at zero voltage and have a soft turn-off. In this case, the link frequency
and consequently the switching frequency can be as high as allowed by the switches as the switching
losses are negligible. Although this converter is still a new technology, it has a very promising future.
This seminar studies the ac-link universal power converters in-depth therefore it will be more useful for
intermediate or advanced audience. A brief overview on existing technologies and main problems
associated with them will be discussed when addressing different applications of this converter.

Design and Performance Improvement of Electromechanical Devices
Abstract
Over the years, as the price of fuel has continued to rise, the popularity of electric and
hybrid electric vehicles has increased. The majority of developments have been focused on propulsion
systems. Losses from vehicle auxiliary functions, such as pumps, compressors, etc., are another
source of inefficiencies that have remained unchallenged until now. This talk will cover
developments associated with the electrification of vehicles, naval ships, and etc.
As an example, a new class of efficient and low cost permanent magnet machines called permanent
magnet assisted-synchronous reluctance machines (PMa-SynRM) for compressor applications will be
presented. In order to have an efficient system, performing three steps in design of the overall drive is not
avoidable. These steps are: (1) design optimization of the motor, (2) identification of the motor
parameters, and (3) implementation of an advanced control system to ensure optimum operation.
In this talk, design optimization of the PMa-SynRM will be covered. Various key points for rotor
design are introduced and their effects are studied. Finite element approach will be utilized to show the
effects of these parameters on the developed average electromagnetic torque. Therefore, one of the
features considered in the design of this motor is the magnetization of the permanent magnets mounted in
the rotor core using the stator windings. This feature will cause further reduction in the cost and ease in
manufacturing. Effectiveness of the design procedure is validated by presenting simulation and
experimental results of a 1.5 kW prototype.

