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Course Outcomes:
At the end of this course students will demonstrate the ability to
e Understand the differences between signal level and power level devices.
e Ability to analyze wvarious single phase and three phase power converter circuits and
understand their applications.
Ability to analyze the operation of DC-DC choppers and their applications.
Ability to analyze the operation of voltage source inverters and their applications.

Module-I: Power switching devices (8 Hours)
Diode, Thyristor, MOSFET. IGBT: I-V Characteristics: Firing circuit for thyristor: Voltage
and current commutation of a thyristor; Gate drive cireuits for MOSFET and IGBT.

Module-II: Thyristor rectifiers (2 Hours)
Single-phase half-wave and full-wave rectifiers, Single-phase full-bridge thyristor rectifier with
R- load and highly inductive load; Three-phase full-bridge thyristor rectifier with R-load and
highly inductive load: Input current wave shape and power factor.

Module-IIT: DC-DC buck converter (8 Hours)
Elementary chopper with an active switch and diode. concepts of duty ratio and average
voltage, power circuit of a buck converter., analysis and waveforms at steady state, duty ratio
control of output voltage.

Module-IV: DC-DC boost converter (8 Hours)
Power circuit of a boost converter, analysis and waveforms at steady state, relation between
duty ratio and average output voltage.

Module-V: Single-phase voltage source inverter (12 Hours)
Power circuit of single-phase voltage source inverter. switch states and instantaneous output
voltage, square wave operation of the inverter, concept of average voltage over a switching
cycle, bipolar sinusoidal modulation and unipolar sinusoidal modulation. modulation index and
output voltage

Power circuit of a three-phase voltage source inverter. switch states. instantaneous output
voltages, average output voltages over a sub-cycle, three-phase sinusoidal modulation
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