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Course Outcomes:

Understand the 1-V Characteristics and Gate Drive Requirements of Power Devices Including
Diodes, Thyristors, MOSFETSs, and IGBTSs. -L2

Design Single-Phase and Three-Phase Rectifiers with Different Load Conditions and Evaluate
Power Factor and Source Inductance Effects. -L5

Apply Duty Ratio Control and Analyze Steady-State Waveforms of Buck, Boost, and Buck-
Boost Converters. L3

Analyze the Operation of Inverters, AC Voltage Controllers, and Cyclo Converters with Various
Load Conditions and Commutation Techniques. L4

Explore advanced power electronic devices like GaN and SiC, understanding their applications
in modern power systems. L3

Power Switching Devices:

Diode,

Thyristor, MOSFET, IGBT: I-V Characteristics; Firing circuit for thyristor; Voltage and current
commutation of a thyristor; Gate drive circuits for MOSFET, IGBT and GTO. Introduction to Galium Nitride

and Silicon Carbide Devices.

UNIT

Rectif

Single-

highly

iers:

Dual Converter -Numerical problems.

10

phase half-wave and full-wave rectifiers, Single-phase full-bridge thyristor rectifier with R-load and
inductive load; Three-phase full-bridge thyristor rectifier with R-load and highly inductive load; Input
current wave shape, power factor and effect of source inductance; Analysis of rectifiers with filter capacitance,
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UNIT I
DC-DC Converters:

Elementary chopper with an active switch and diode, concepts of duty ratio, control strategies and average
output voltage: Power circuit, analysis and waveforms at steady state, duty ratio control and average output
voltage of Buck, Boost and Buck- Boost Converters.

UNIT IV
Inverters:

Single phase Voltage Source inverters — operating principle - steady state analysis, Simple forced commutation
circuits for bridge inverters — Voltage control techniques for inverters and Pulse width modulation techniques,
single phase current source inverter with ideal switches, basic series inverter, single phase parallel inverter —
basic principle of operation only, Three phase bridge inverters (VSI) — 180 degree mode — 120 degree mode of
operation - Numerical problems.

UNITV
AC Voltage Controllers & Cyclo Converters:

AC voltage controllers — Principle of phase control — Principle of integral cycle control - Single phase two
SCRs in anti-parallel — With R and RL loads — modes of operation of Triac — Triac with R and RL loads —
RMS load voltage, current and power factor - wave forms — Numerical problems. Cyclo converters - Midpoint
and Bridge connections - Single phase to single phase step-up and step-down cyclo converters with Resistive
and inductive load, Principle of operation, Waveforms, output voltage equation.
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6. J. M. D. Murphy “Power Electronic Control of Alternating Current Motors”.

10



