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Power Electronics

-Syllabus and Introduction-

Wei Jiang, Ph.D, Associate Professor
@ What is power electronics?

e Applications areas of power electronics

0 Power electronics based power processing-an example

Smart Energy Laboratory
Department of Electrical Engineering
Yangzhou University
jiangwei at yzu edu cn

@ Power electronic devices
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Syllabus Syllabus

About your instructor Power Electronics: Course Description

Power Electronic Course Series are developed for junior level

% Wei Jiang, Ph.D., Member IEEE undergraduate and graduate students.

» 2003 Southwest Jiaotong University, BSEE

» 2006 The University of Texas at Arlington, Arlington, TX, USA, Master Fi Is of power semicond s, AC-DC, DC-DC, DC-AC, AC-AC
of Science, Electric Machine power conversion circuits, power converter supporting circuits, modeling &

» 2009 The University of Texas at Arlington, Arlington, TX, USA, Doctor basic control methods.
of Philosophy, Power Electronics

*Modern Power Electronics
Power electronic circuit topologies, modeling&control, the state-of-the-art
power electronic systems, selected topics in power electronics.

»>

Research Areas: Digital power electronics, microscopic analysis of
electric machinery
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Role in Electrical Engineering

vital connecting foundation course
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Reference Books

@ Ned Mohan etc., power electronics - converters, applications,and design.
Wiley, 2003.

@ Barry W Williams. Principles and Elements of Power Electronics- Devices,

Drivers, A

s, and Passive C

free on-line, 2006

@ John. G. Kassakian etc., Principles of Power Electronic

Robert W. Erickson, Fundamentals of Power Electronics, Kluwer, 2004

Philip T. Krein, Elements of Power Electronics, Oxford, 1997

Addison-Wesley, 1990
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Syllabus

@ Working Schedule: 36 hours
@ Syllabus
Module 1- Fundamentals of power conversion
Module 2- Power electronics for utility interface
Module 3- Power electronics for modern portable electronics and renewable energies
Module 4- Power converter modeling & control

Module 5- Power electronic system design- seminar

© Grading-60% (homework & lab)+40%(project & presentation)

@ Textbook-Daniel W. Hart, Power Electronics, 3" edition, Prentice Hall, 2010
© Home page-Yangzhou Univ. EOL Web

@ Office hours: Thu 13:00-14:00, Fri 13:00-14:00
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Course Objectives

@ To have basic knowledge of power electronic components, circuit
topology and operation;

@ To connect the dots between power electronics and energy systems;

@ To demystify at least one commercial power electronic product;

@ To learn one circuit simulation software;

@ To build a power electronic circuit by yourself;

@ To identify the relevant research areas in power electronics;

@ Of course to pass the exams!

6/26

8126


http://eol.yzu.edu.cn/meol/jpk/course/layout/newpage/index.jsp?courseId=44478
http://homepages.eee.strath.ac.uk/~bwwilliams/book.htm

0-Know above the textbook

Syllabus

Internet Resour

o power management ICs, devices, and passive components (TI, ST, IR,
Magnetics, Coilcraft, Nippon Chemi-Con etc.);
o real sources, loads, and storages
@ utility grid, wind, solar, fuel cell etc.
@ battery, ultra-cap etc.
@ celectric machines, lamps, LEDs etc.

@ micro-controllers
@ TI line, TMS320F series, MSP430, ARM
@ ST line, STM8/STM32
@ Microchip PIC/dsPIC
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o Course web
o China University MOOCs
e YZU-EOL
@ Recommended online resource
@ IEEE Xplore Digital Library
@ CNKI
© MOUSER
@ Wikipedia
@ Google
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Software for this class

@ SPICE based simulation software: OrCAD and LTspice(linear
Technology)

@ MATLAB

@ Mathematica and MathCAD: symbolic calculation and numerical
computation

@ Excel: simple office software can make lots of things happen...
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What is Power Electror

Power Electronics—Emerging from Limbo

Concept brought up by Dr. William E. Newell as "noted authority on power
electronics".
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http://www.ti.com
http://www.st.com
http://www.irf.com
http://www.mag-inc.com/
http://www.coilcraft.com/
http://www.chemi-con.co.jp/e/
https://www.icourse163.org/
http://eol.yzu.edu.cn/eol/homepage/common/opencourse/
http://ieeexplore.ieee.org
http://www.cnki.net/
http://www.mouser.com/
http://en.wikipedia.org/wiki/Wiki/
http://www.google.com
http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html
http://www.linear.com/designtools/software/
http://www.linear.com/designtools/software/
http://www.mathworks.com
http://www.wolfram.com/mathematica/
http://www.ptc.com/products/mathcad/
http://office.microsoft.com/en-us/excel/ 

Definition

Definition

@ Electronics

o Basic electronics and op-amp circuit for power electronic circuit & its

y grid, electrical generators, dc power suppl

atteries, fuel cell, PV etc

control
o Solid-state semiconductor device for power conversion: IGBT, Power
MOSFET etc.

T g A 7 A A " Analytical method for electronic circuits: KCL, KVL, small signal
utility grid, electrical machines, light blub, batteries, heaters, electronic/power ° analyy<is €
circuits etc

@ Power systems
@ How to connect the sources and the loads? o Static power conversion systems
ACIDC : o Electro-magneto-mechanical conversion
g DOIDC oot o Energy transfer methods in SOHz/60Hz power systems
conversion
@ DC/AC conversion @ Control Systems
@ AC/AC conversion o Continuous and discrete control system

o Linear and nonlinear control systems

o Transportation: e-bike, hybrid electric, electric and fuel cell vehicle,
electric multiple unit (EMU)
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<+ ABB SVC Light Project
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Structure of generic power electronic converter

The generic power electronic converter consist of three power stages: input
filters, switching matrix, and output filters.

Input Output
Filler Filler

Switching Control
Signals

minput
Lines

n Output
Lines

Why do we need filters? What types of filters?
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Vin=100V 1000

Questions:
@ How to achieve V,,, = 50V? And what is the efficiency of the circuit?
@ This is obviously a voltage divider, how to get a output voltage higher
than input?

¥

Vin=100V Vout 1002

S

@ Very low loss chopping process generates pulse output;

@ Lossless passive filtering components for low ripple output.

Device

road map

Power (VA)
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Figure: Power v.s. Switching-frequency Chart for Power Electronic Devices
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End of this class!
Have Fun!
P L e ] Any Questions!
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