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Abstract—The modern electrical energy conversion systems demand low initial & maintenance cost, high
efficiency, high power density, better power quality and high dynamic performance features to conserve
electrical energy. These technical and operational requirements are often fulfilled majorly by: (i) semicon-
ductor devices such as Insulated Gate Bipolar Transistor (IGBT) or Gate-Commutated Thyristor (GCT),
(ii) power converter configuration with proper arrangement of semiconductor devices possibly with dc-link
elements such as capacitors or inductors, and (iii) switch-mode operation through analog or digital control
to turn-on and turn-off the semiconductor devices in a power converter.

This seminar provides a comprehensive review on the state-of-the-art and emerging technologies in power
electronics and digital control schemes, and their applications to renewable energy (wind and photovoltaic),
distributed generation, power quality, electric vehicles, and electric motor drives. The specific topics of
this presentation include megawatt-level wind turbines, back-to-back connected converters and passive
generator-side converters for low voltage and medium voltage operation of variable-speed wind energy
conversion systems, model predictive control of wind energy systems, wind farm configurations based on
HVDC technology, fault-ride through operation of wind energy systems, power converter configurations
for low-, medium- and high-power photovoltaic energy systems, standalone and grid-connected distributed
generation systems, power quality improvement in microgrid, high-power charging station and level III
fast chargers for plug-in electric vehicles, and medium voltage motor drives.
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