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Carrier Based PWM Methods For AC/DC/AC and AC/AC Power Conversion Systems

Abstract:

Switch mode power converters such as voltage source inverters/converters (VSI/VSC) are widely employed in
most electric energy systems (in AC motor drives in industry, wind turbine and PV systems in renewable energy,
in HVAC systems in residential areas, in electric drives of HEV applications, etc.). Operating with fixed DC bus
voltage, VSIs provide controlled frequency and voltage output at the AC terminals by means of pulse width
modulation (PWM) techniques. Recently reaching the commercialization stage, matrix converters also utilize the
PWM techniques. Thus, PWM methods are widely employed in AC/DC/AC or AC/AC switch mode power
conversion.
Starting in 1960s and developing rapidly (at the most accelerated pace over the last decade), the carrier based
PWM (CB-PWM) techniques have been exclusively researched. With various power converter topologies available
and large number of PWM techniques existing, the understanding, selection, and implementation of CB-PWM
methods is a significant challenge; a methodical classification, selection, and implementation technique is required.
Intended, for intermediate level audience, this tutorial provides the attendant the necessary in depth background on
CB-PWM methods for switch mode power converters. The modern power converter topologies utilizing CB-PWM
are reviewed, CB-PWM principles reviewed, and then CB-PWM methods are investigated in detail. The methods
are classified, their performance characteristics evaluated, and their implementation and application examples are
discussed. Attendees can directly apply the knowledge gained to their practical design and implementation
problems.
The proposed tutorial is a half day tutorial with approximately 2.5 hours duration and 150 PPT slides and it
consists of the four main parts below listed (tutorial outline given at the bottom of this document).

Part 1: Basic Voltage Source Converter Topologies Utilizing PWM

Part 2: The Task and The Location of The PWM Unit in The VSI/VSC of a Power Conversion System

Part 3: PWM Principles, Methods, Performance Characteristics, and Implementation Issues

Part 4: Applications of PWM Methods in Power Converters:
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