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PX5152 ANALYSIS AND DESIGN OF POWER
CONVERTERS

DETAILED SYLLABUS

UNIT | SINGLE PHASE & THREE PHASE CONVERTERS

Principle of phase controlled converter operation — single-phase full converter and
semi- converter (RL, RLE load)- single phase dual converter — Three phase operation
full converter and semi-converter (R, RL, RLE load) — reactive power — power factor

improvement techniques —PWM rectifiers.
UNIT Il DC-DC CONVERTERS

Limitations of linear power supplies, switched mode power conversion, Non-isolated
DC-DC converters: operation and analysis of Buck, Boost, Buck-Boost, Cuk& SEPIC
—under continuous and discontinuous operation — Isolated converters: basic operation

of Fly back, Forward and Push-pull topologies.
UNIT Il DESIGN OF POWER CONVERTER COMPONENTS

Introduction to magnetic materials- hard and soft magnetic materials —types of cores,
copper windings — Design of transformer —Inductor design equations —Examples of
inductor design for buck/fly back converter-selection of output filter capacitors —

selection of ratings for devices — input filter design.
UNIT IV RESONANT DC-DC CONVERTERS

Switching loss, hard switching, and basic principles of soft switching- classification of
resonant converters- load resonant converters — series and parallel — resonant switch
converters — operation and analysis of ZVS, ZCS converters comparison of ZCS/ZVS
Introduction to ZVT/ZCT PWM converters.

UNIT V AC-AC CONVERTERS

Principle of on-off and phase angle control — single phase ac voltage controller —
analysis with R & RL load — Three phase ac voltage controller — principle of operation
of cyclo converter — single phase and three phase cyclo converters — Introduction to
matrix converters.
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OBJECTIVES

e To determine the operation and characteristics of controlled rectifiers.

e To apply switching techniques and basic topologies of DC-DC switching
regulators.

e To introduce the design of power converter components.

e To provide an in depth knowledge about resonant converters.

e To comprehend the concepts of AC-AC power converters and their
applications.
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