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ECE 3380: Power Electronics and Electric Drives 
Catalog Description
ECE 3380 Power Electronics and Electric Drives (4)
The course is an introduction to switched-mode power converters, electromechanical energy conversion systems, and electric drives. It provides a basic knowledge of circuitry for the control and conversion of electrical power with high efficiency. These converters can change and regulate the voltage, current, or power; dc-dc converters, ac-dc rectifiers, dc-ac inverters, and ac-ac cycloconverters are in common use. Applications include electronic power supplies, aerospace and vehicular hybrid power systems, and renewable energy systems. Prerequisite: ECE 3070, ECE 3320 and ECE 3370.
Prerequisite by Topic
Electromagnetics

Circuit Theory
Algebra and Trigonometry
Complex Arithmetic

Units and Contact Time
4 semester units. 3 units lecture (150 minutes), 1 unit lab (150 minutes).
Type
Elective for Electrical Engineering students
Required Textbook
“Electric Machines: Principles, Applications, and Control Schematics,”  Dino Zorbas.
“Fundamentals of Power Electronics,” Robert W. Erickson and Dragan Maksimovic.
Coordinator(s)
Saeed Jafarzadeh 
Student Learning Outcomes
This one-semester first course in power electronics and electric drives provides a fundamental understanding of the field. 
ABET Outcome Coverage
The course maps to the following performance indicators for Electrical and Computer Engineering (EAC/ABET):

EAC 3a (Pia3): Use mathematical transforms and complex variables to solve problems in computer and

electrical engineering. 
EAC 3b (PIb1): Design and set up experiments.

Lecture Topics and Schedule
Introduction and Transformers




Week 1
Three-Phase Induction Machines




Week 2-3
Synchronous Machines





Week 4
DC Machines






Week 5-6
Principles of Steady State Converter Analysis


Week 7-8
Switch Realization






Week 9-10

Converter Circuits






Week 11-12

Electric Drives






Week 13-15

Design Content Description 
Approach: The design component is provided through lecture materials, laboratory exercises, homework, and tests.

Lectures: 80%

Labs: 20%
Prepared By
Saeed Jafarzadeh on July 20th 2014. 
Approval  
Approved by CEE/CS Department on 
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