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President's Column

Student Competition

News flash! The Power Electronics
Society is joining with severa partners to
establish an important new Student Com-
petition, with total prize money of at least
US$100,000. Over the past few months, we
have been negotiating with several sponsors
to set up this major activity. Student team
projects are very powerful at augmenting
the education experi-
ence. My own students
have participated in a
. few advanced electric

- vehicle competitions
) : over the years, and
1 thereare strong benefits
to them in terms of
learning how to manage projects, learning
to implement their designs, and carrying
through on advanced technology. Power
electronics offersawealth of project oppor-
tunities, and we are pleased to introduce the
2001 Future Energy Challenge competition
to highlight interdisciplinary challenges in
our field. Wehopethiswill becomethefirst
in a biannual series of student engineering
competitions.

What isthetopic areaof the 2001 Chal-
lenge? An important progressive develop-
ment in electric utility systemsright now is
distributed generation (or disbursed genera-
tion), in which small energy sources spread
throughout the grid replace or supplement
large power plants. The basic concept is
not new, but the new feature is to take ad-
vantage of fuel cells, solar generation,
microturbines, or other novel sources, and
connect them to the grid. The energy con-
version requiresan inverter, protection hard-
ware, and perhaps activefiltering to address
power quality concerns. At present, the cost
and reliability levels achieved by inverters
for energy systeminterfacesdo not meet the
needs, and there islittle systematic evalua-
tion of filtering approaches and protection
concerns. The new 2001 Future Energy
Challenge competition encourages engi-
neering student teams to take on the chal-
lenge of inverter design to make the neces-
sary system improvements.

What is involved? Schools that want
to participate will need to gather a group of

Continued on page 5

April 2000
New IEEE Fellows

TheInstitute of Electrical and Electron-
ics Engineers elevated 248 Senior Members
to Fellow Grade effective 1 January 2000.
The membership grade of Fellow is con-
ferred each year on not more than one-tenth
percent of thetotal |EEE membership to rec-
ognize distinction in the field of electrical
and electronic engineering.

Recognition of new Fellows s the cul-
mination of a rigorous evaluation process
that begins almost a year in advance. The
process begins with the nominator, who is
responsible for preparing the Fellow Grade
Nomination Form, soliciting five to eight
references capable of assessing the

Continued on page 9

Awards to be Presented

at PESC® 2000

The annual PELS Awards Luncheon
will be held on Friday, June 23, 2000, in
Gaway, Ireland, at PESC 2000. The Will-
iam E. Newell Power Electronics Award will
be presented for thetwenty-fourthyear. The
PEL S Distinguished Service Award and the
Richard M. Bass Outstanding Young Power
Electronics Engineer Award will be pre-
sented for the fourth year. The Society will
also present the PELS Transactions Prize
Papers Awards to the authors of the three
papers judged by the Associate Editors to
be the best papers published in the PELS
Transactions in 1999.

The ceremonies will also recognize
members of PELS who have been elected
to Fellow Gradein the | EEE effective Janu-
ary 1, 2000. These ceremonieswill also be
the occasion for PEL Sto present IEEE Third
Millennium Medals to persons nominated
last year by the Society.

A ticket for the Awards Luncheon is
included inthe Conference Registration Fee.
Additional tickets for your guests can be
ordered on the advance registration form,
which is available at the PESC 2000 web
site. This site is linked to the PELS web
site (http://mww.pels.org).

Christopher O. Riddleberger

Chair, Awards Committee

497 Old Mine Brook Road

Far Hills, NJ 07931-2550 USA

TEL: +1 908 221 0013

FAX: +1 908 221 1014

c.riddleberger@ieee.org
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Educational Workshop
Initiative

Are you interested in running a work-
shop on Power Electronics, including Edu-
cation Issues? Are you thinking of doing
this outside of North America? Would US
$5000 make a difference to the viability of
such aworkshop? If so read on.

In early 1999 the PELS AdCom was
approached to support a workshop entitled
the “US-Jordan Work-
shop - Teaching and |
Research in Power |
Electronics, and its Ap-
plications’, at the Uni-
versity of Jordan, in
May 1999. After con-
siderable discussion,
since this was a quite new initiative for the
AdCom, it was decided to support the event
with funding to alow a Power Electronics
Specialist (president Phil Krein) to attend
with a brief to (a) be an expert, (b) promote
IEEE and PELS, and (c) to report back to
the AdCom on how it al went.

The result was a passionately support-
ive report to the AdCom from Phil, on the
significance of the event in terms of our
outreach and education aimsto actively sup-
port our members around the world.

Continued on page 3
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Book Review: Fundamentals of Power Electronics

Robert W. Erickson, author

Chapman & Hill, 1997

ISBN 0-412-08541-0

TK7881.15.E75
Reviewed by Arthur F. Witulski

In my first semester of graduate school

at the University of Coloradoin 1983 | took
acoursefrom anewly-hired professor inthe
obscure (at the time) field of power
electronics. The new professor generated
neatly written lecture notes, and each student
received a copy before class. A few
semesters later it became clear that one
semester wasn't enough timeto cover all the
necessary topicsin power electronics, and |
took Power Electronics Il the first time it
was offered, for which the professor also
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generated course notes. A few yearslater, |
became a professor myself and had the
opportunity of teaching students myself
from those same notes. Little did | know
that those course notes would grow year by
year, until they became a significant
textbook in the field: Fundamentals of
Power Electronics, by Robert Erickson.

Having experienced the materia in the
book both as a student and a teacher, | can
attest to the fact that the book is remarkable
achievement in both the depth of the
technical knowledge and the clarity of its
exposition and organization. To some
extent, the depth of thetreatment istheresult
of a decision of Bob Erickson to limit his
coverage to a subset of power electronics,
and not attempt to cover the whole field in
onevolume. Consequently thereisrelatively
little material dedicated to what might be
deemed the motor drive domain concerning
dc/ac and ac/ac conversion. Neither isthere
an in-depth discussion of power devices at
the semiconductor level. Instead, the book
is primarily converter-oriented and circuit-
oriented, covering dc/dc and ac/dc
conversion in great detall.

The book consists of 20 chapters that
are organized into 5 sections, which are
outlined in the following paragraphs. The
first section deals with switching converter
topologies in equilibrium, introducing
principles of converter analysis for DC/DC
convertersin continuous and discontinuous
modes. The section also includes a chapter
on the implementation of switches, with a
good introduction of the primary power
semiconductor devices.

The second section deals with
converters in dynamic (non-equilibrium)
operation. It begins with a discussion of a
basi c ac modeling method, then enlargesthe
discussion to include state-space averaging,
averaged-switch modeling, and circuit
averaging. One bonus in the book at this
point is that the book contains many of the
techniques of Design-Oriented Analysis,
developed by Bob’s former professor at
Caltech, Dr. R. David Middlebrook. This
material comes in especially useful in this
section in characterizing converter transfer
functions and closing the feedback |oop.
There is an extended discussion of
compensation and closed-loop converter
performance as well. The second section
concludes with ac modeling techniques
applied to convertersin discontinuous mode

and current-programmed mode (current-
Continued on page 6

APEC® 2000: a Big Hit

in the Big Easy

After a 12 year absence, the Applied
Power Electronics Conference (APEC) and
Exposition returned February 6-10 to it's
birthplace in New Orleans, also called the
“Big Easy,” with a record setting turnout.
Over 1100 individuals paid to attend the
Professional Education Seminars, Techni-
cal Sessions, or both,
setting new records in
all three categories.
Over 200 attendees
from 30 foreign nations
(another record) trav-
eled from as far away
as Australia and
Uzbekistan to attend APEC 2000. Over 85
(another APEC record) spouses and guests
of APEC attendees participated in our bus
tour of the city and walking tour of the
French Quarter in this world renown loca-
tion. The records established this year re-
flect the continuing strong support of the
three APEC sponsors—the |IEEE Power
Electronics and Industry Applications So-
cieties (PELS & IAS), and the Power
Sources Manufacturers Association
(PSMA)—and the dedication of the 190
volunteer representatives of the Conference
and Program Committees.

Over it's 15-year history APEC attend-
eesand participantscomprisea“Who'sWho
of Power Electronics.” Perhaps one day we
will create a photo album with biographies
of our distinguished conference participants.

Before summarizing various elements
of the conference | would liketo share some
trivia and history. Over 11,000 pounds of
proceedings, books, and mugs was shipped
to the hotel for attendees. To accommodate
the 12-pound, 2-volume Proceedings, and
3 Professional Education Workbooks, each
attendee was given a huge, rugged APEC
2000 bag to carry this wealth of informa-
tion. A dozen buses were used to transport
over 800 guests who signed up for our ban-
quet at Blaine Kern's Mardi Gras World.

What a difference a decade makes!
When Bob Whitewas General Chair in 1990
there were 2 dozen exhibitors. APEC 2000
sold out al of it's 105 booth spaces last
March. The 132 booth spaces for APEC
2001 were snapped up within an hour after
they becameavailable. Inthepast few years
the exhibitors have started a friendly com-
petition to see who will get the first booth
selection. This year the first exhibitor in

linefor the7 A.M. space selectionwas Elcon
Continued on page 10
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of power electronics.

Galway, Ireland

PESTO0

CONFERENCE ANNOUNCEMENT

31 Annual

Power Electronics Specialists Conference

June 18-23, 2000
Galway, Ireland
http://pesc00.nuigalway.ie/

PESC provides an international forum for specialistsin power electronicsto present and discuss
papers on forward-looking topicsin this fast-evolving field.

PESC promotesinterdisciplinary discussions of new ideas and the latest advancesin the fields

. Technical program consists of 264 papers from 37 countries

. Four professional education tutorials

. Active social program for participants and guests, featuring regional tours, music, and food
. Presentations of the Newell, Richard M. Bass, and Distinguished Service Awards

Make plans now to attend PESC 2000. For thelatest news and information on PESC, please consult
the website above, which includes photogr aphs and downloadable registration forms. The photo-
graphs alone might convince you to go. For additional information, contact:

Prof. W. Gerard Hurley

PESC 2000 General Chair

Power Electronics Research Centre

TEL: +353 91 750 493
FAX: +353 91 750 588
Email: ger.hurley@nuigalway.ie

%

National University of Ireland, Galway

\ PESC is sponsored exclusively by the IEEE Power Electronics Society y

Educational Workshop from pg 1

The educational activities committee
met at PESC ’'99 in Charleston, and agreed
to ask AdCom to set aside funding of US
$5000 to allow us to support workshops of
thiskind, initially one every two years. The
AdCom warmly approved this action at
APEC 2000 in New Orleans, so we are now
seeking “expressions of interest” to run such
an event, sometime in the 2001-2002 time
frame.

The process should be relatively infor-
mal as we develop the nature of this sup-
port. At the educational activities commit-
tee meeting we thought in terms of provid-
ing accessto “| EEE distinguished lecturers”
without having to be part of an |[EEE Chap-
ter or other recognised subgroup, but you
should not limit your plans too narrowly.

Further information on the Jordan event
can be obtained from Issa Batarseh, at the

University of Central Florida,
(batarseh@mail.ucf.edu), who was the
project organizer, or from Phil Krein
(krein@ece.uiuc.edu).

I'd be pleased to get a 1-2 page pro-
posa from you by email if you are inter-
ested in running an event in 2001 —2002. If
proposalscomeinwithin the next few weeks
we could discuss them at PESC '00 in
Galway, enter into some dial og with the most
promising ones, and then make a decision
which to support a IAS 2000 in Rome. |
hope to hear from you soon!

Dean Patterson

Chair, PELS Educational Activities
Faculty of Technology

Northern Territory University
Darwin, NT 0909 Australia

TEL: +61 8 89 466389

FAX: +61 8 89 466993
dean.patterson@ntu.edu,au

PELS Transactions Moves

to Electronic Submission

The |EEE Transactions on Power Elec-
tronics hasrevamped its submission require-
ments. Effective immediately, electronic
submissionwill be accepted and encouraged.
Theinformation for authors printed in each
copy of the Transactions will reflect these
changesinthe July 2000 issue. Inthemean-
time the updated requirements are available
at the PELS www site at http://
www.pel s.org/ComnvPublications/Transac-
tions/Transactions.html .

Arthur Kelley

Editor, Transactions on Power Electronics

Electronic Media Editor

North Carolina State University

Raleigh, NC 27695-7911

TEL: +1 919 515-7357

kelley@ncsu.edu

http://eprc.ncsu.edu/People/Kelley/

Kelley.html
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PACE Activities

Now Within PELS

As recently-appointed PACE Chair for
PELS, | would like to explain how PACE
can benefit each member. PACE stands for
Professional Activities Committee for En-
gineers. PACE activities are non-technical
and fall into two categories. (1) assistance
to the engineer to optimize his/her produc-
tivity, and (2) efforts to optimize the career
environment for engineers.

Such activities are relevant because
each member is involved not only in tech-
nology, but also in pursuing a career. Soci-
ety membership enhances the member’s
expertise in atechnology. PACE activities
enhance the member’s career, totaly aside
from technical expertise.

Here are some examples of activities
that optimize an engineer’s productivity.
They are session titles from the PACE Con-
ference (renamed PRODEV CON) that took
place in Ft. Worth, TX on September 3-6,
1999.

Communication skills
Secrets of persuasion
Mentoring

Speaking ability

Listening skills

Managing programs/projects
Effective negotiations

. Advancing your career

An example of efforts to optimize the
career environment is|EEE testimony to the
U.S. Congress on topics such as Federal

©ONO A~ WNE

R& D budget and pension reform. |EEE of -
fers Congressional testimony because Con-
gressisthe source of legidlation that vitally
affects the professional well-being of an
engineer. Note the |[EEE consensusfor this
testimony was developed from input from
the Sections, Regions and Divisions. |EEE
testified infavor of ERISA, which mandated
more extensive funding of pension plansand
accel erated vesting of theseplans. |EEE also
testified in favor of R& D budgeting, which
benefits careers of membersinvolved infed-
era programs. While these activities per-
tainonly tothe U.S. career environment, I’'m
willingto learn about the career environment
of other countries. Arethere career concerns
that can be addressed by professional activi-
tiesin other nations?

The model for PACE activities that |
envision is |[EEE-USA. |EEE-USA issim-
ply the |IEEE entity that oversees PACE ac-
tivities within the USA.. It has active com-
mittees in the following areas: intellectual
property, licensure & registration, engineer-
ing employment benefits, workforce, career
maintenance, employment assistance, and
pre-college education. These committees
can provide information on their respective
topics of activity and could benefit careers
of membersin every country.

(As a historical note, IEEE-USA used
to be called the United States Activities
Board (USAB) when there were no PACE
activities outside of the USA, but after Sec-
tions in other countries engaged in similar
activities, the name was changed from
USAB to IEEE-USA..)

| am not proposing to single-handedly
execute al of the above programs, but what
I would like to accomplish this year is:

1. Help PELSChaptersto establish PACE
Chairsin their Chapter,

2. Communicate with Chaptersto suggest
PACE programs that suit the Chapter,

3. Helpset up and run Chapter PACE pro-
grams,

4. Coordinate various Chapter PACE pro-
grams,

5. Put together a presentation for the
PACE 2000 Conference (PRODEVCON)
that will take place in Scottsdale, AZ on
Labor Day weekend. It will tell about PELS
PACE activities during 2000.

PEL S members interested in having a
PACE activity can request a copy of the
PACE Leaders Handbook from IEEE-USA,
1828 L Street NW, Suite 1202, Washington,
DC 20036-5104, TEL: +1 202 785-0017,
ieecusa@ieee.org (Wwww.ieeeusa.org). The
Handbook contains a wealth of useful in-
formation, including a* Project Plan and Fi-
nancing Request,’ that is needed to obtain
funding from the Divisional PACE Coordi-
nator baruber @aol.com, and a‘ Project Re-
port Form.” It also contains samples of
filled-out forms.

| hope to hear from PEL S Chaptersin-
terested in having a PACE activity.

Robert Bruce

Chair, PELS PACE

58-46 - 246 Crescent

Douglaston, NY 11362-2028 USA

TEL: +1 718 224-9498

r.n.bruce@ieee.org

(

WORKSHOP ANNOUNCEMENT

I nter national Workshop on Integrated Power Packaging (IWI1PP)

July 14 — 15, 2000 (Friday and Saturday) at the Westin Hotel
Waltham, M assachusetts USA
www.ieee.org/conferences/| WI PP

Short course
Rap session

Plenary session of emerging technologies

Participate, Vacation and Learn

The Workshop provides a forum for technical communications focused on the needs and interests of
the power electronics components and systems engineers. Presentations will cover the design, analysis,
fabrication, testing and application of advanced components and systems packaging technologies.

Saturday spouse and family program
Register by June 7 at the Workshop website (see above), or contact:
Bob Alongi, 240 Bear Hill Road #202B, Waltham, MA 02451-1017, Sec.Boston@ieee.org
For additional information contact:
Douglas C. Hopkins, Workshop General Chair, d.nopkins@ieee.org

~

Technical sessions
Luncheon Speaker

IWIPP is sponsored by the IEEE-CPMT, -PELS, and -EDS Societies, IMAPS, the PSMA, the Energy Systems I nstitute - UB,
\_ HIiDEC-Univ of AK, Center for Power Electronic Systems — NSF ERC and | EEE Boston Section CPMT Chapter. )
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Wor kshop Format
Sunday, July 16, PM:
Monday, July 17, AM, PM:
Tuesday, July 18, AM:
Tuesday, July 18, PM:

Format of Technical Sessions
Tutorials
Paper presentations
Panel discussions
Poster sessions

Social Event
Monday evening dinner party

Spouses’ Program

Technical sessions
Technical sessions
Technical sessions
Computer demos

The 7' Workshop on Computers in Power Electronics

COMPEL® 2000

ANNOUNCEMENT
July 16-18, 2000

Donaldson Brown Hotel and Conference Center - Virginia Tech - Blacksburg, Virginia

The Seventh IEEE Power Electronics Society Workshop on Computers in Power Electronics (COMPEL 2000) will
focus on areas of el ectronic computing with regard to design, analysis, control, and operation of power electronic circuits.
The goal of this workshop is to provide a lively venue for discussing these and other issues.

For More Information:

Conference Email and Online Registration
COMPEL 2000@vt.edu

S

http: //www.conted.vt.edu/compel .htm

General Chair
Jason Lai

668 Whittemore Hall, Mail Code 0111
Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061, U.S.A.
TEL: 540-231-4741, FAX: 540-231-6390
Email: |aijs@vt.edu
Conference Coordinator
Rebecca L. Shelor

Tour of Natural Bridge
Tour of Chéteau Morrisette Winery, Blue Ridge Parkway

Continuing Education Program Devel opment
820 University City Boulevard, Mail Code 0364
Virginia Polytechnic Institute and State University

Deadlines
Earlybird registration discount:
Campus Lodging:

June 1, 2000
June 16, 2000

Blacksburg, Virginia 24061 U.S.A.
TEL: 540-231-4849, FAX: 540-231-9886

Email: rshelor @vt.edu

J

High Interest in Automo-

tive Electronics at APEC®

The Automotive Panel at APEC'00 in
New Orleans drew around 100 people inter-
ested in discussing the next generation of
power for vehicles. Dr. John Miller from Ford
Motor Company brought together a panel of
automotive and semiconductor experts, includ-
ing Professor John Kassakian from the MIT/
Industry Consortium on Advanced Automo-
tive Electrical/Electronic Components and
Systems. The panel discussed the need for
higher voltage, the rationale for choosing 42
volts, and associated specification concerns.

Increases in automotive loads are aver-
aging 4 to 5% per year. Concernsthat the cur-
rent 12V power supply system will be inad-
equate to meet the need of future automotive
electronics system requirements have united
automotive electronicsindustry in pursuit of a
new voltage standard. While architecture and
timing of implementation vary greatly within
the industry and generate interesting discus-
sions in open forums, the 42V specification
for the charging voltage and associated volt-
age limits have received wide-spread support.
For those interested in more information, the

Workshop on Power Electronics in Transpor-
tation (see call for papers in this issue—edi-
tor) to be held in Dearborn, Michigan in Oc-
tober will focus on 42V systems.

Randy Frank

Chair, Automotive Power Electronics

ON Semiconductor

Phoenix, AZ 85008 USA

randy.frank@onsemi.com

President’ Column from page 1
students across several disciplines. The ob-
jectiveisapractical low-cost inverter, so stu-
dents with interests in power electronics,
thermal systems, controls, packaging, manu-
facturing, and other topics will be needed. |
could envision a group with students from
electrical engineering, mechanical engineer-
ing, industrial engineering, and materialsen-
gineering. This group will be asked to pre-
pareaproposal outlining their plansand gen-
eral design concepts. The competition spon-
sors hope to generate some seed funding for
the schools with the best proposals. During
the 2000-2001 academic year, student teams
will design the inverter system, analyze the
expected cost in a production environment,
and prepare prototype hardware.

What is the nature of the competitive
part? The Power Electronics Society, work-
ing with the other sponsors, will gather ateam
of volunteers to judge the results. (We are
looking for volunteersif you are interested!)
They will assist in creating the final scoring
system and rules, in the evaluation of pro-
posals, andin scoring of final reportsand pro-
totypes. We plan that asmall group of final-
istswill havetheir prototypestestedin anin-
dustrial or government laboratory to be ar-
ranged. A $50,000 prize will be awarded to
the best end result if it can meet key perfor-
mance requirements. An additional $50,000
in prizeswill be awarded to the best work in
each of several categories, including engi-
neering design, cost analysis, packaging and
thermal design.

Thisisatremendous opportunity. [ Sub-
mittal deadlines are June 10 for a Letter of
Intent, and July 15 for the full proposal.—
editor] More information can be found
through the link on our home page, http:/
www.pels.org and on page 8 herein.

Philip T. Krein

University of lllinois, Urbana-Champaign

Tel: +1 217 333-4732

Email: krein@ece.uiuc.edu
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DEADLINES: April 14, 2000
May 15, 2000

August 31, 2000

For workshop registration and other information please contact the Conference coordinator: Susan Guinn,
University of Michigan-Dearborn, Engineering Professional Development, 2200 Engineering Complex, 4901 Evergreen
Road, Dearborn, Ml 48128-1491; TEL: +1 313 593 4000, FAX: +1 313 593 4070, Email: squinn@umich.edu

WPET is sponsored by the IEEE Power Electronics Society, IEEE Southeastern Michigan Section
\_ In cooperation with the MIT/Industry Consortium on Advanced Automotive Electrical/Electronic Components and Systems )

ANNOUNCEMENT AND CALL FOR PAPERS

WPET 2000

The 6" Biennial

Workshop On Power Electronics in Transportation
42V Power Systems for the Next 100 Years

October 19 — 20, 2000
University of Michigan
Dearborn, Michigan USA

WPET 2000 will address the 42 V systems that are being pursued from industry consortiums, standards organizations,
individual suppliers and vehicle manufacturers. The need for a higher voltage system has gained prominence during
the last decade and certainly will be implemented in vehicles during this decade.

This workshop will feature papers and panel sessions from invited industry experts. We are also accepting papers
from a limited number of contributors who are developing solutions or who have performed system analysis on specific
aspects of the impact of a higher system voltage in vehicles.

The workshop follows Convergence 2000, the International Congress on Transportation Electronics, to be held in
Dearborn from October 16-18, 2000. Workshop participants have the opportunity to network with other industry
experts and contribute to the development of power electronics for future transportation systems.

Preparation Of Summary

Since this Call for Papers is being published after the scheduled April 14 deadline, prospective authors are advised to
contact the Workshop Chair regarding program openings before preparing a 300 to 500 word proposal summary.
Submit the summary of your paper to: Randy Frank, WPET Chair, ON Semiconductor, 5005 E. McDowell Rd (MD:
A102), Phoenix, Arizona 85008 USA; TEL: +1 602 244 5654, FAX: +1 602 244 3345, Email: Randy.Frank@ONSEMI.com

Submission of summary
Notification of acceptance

Submission of final manuscript

~

Book Review
mode control).

The third section deals with the topic
of magnetics in switching converters. It
begins with a review of the topics of basic
magnetics, including basic forms of
Maxwell’s laws (with a minimum of
mathematical formalism), magnetic
equivalent circuits, and transformer
modeling. Therest of thischapter isdevoted
to adiscussion of lossesin magnetic devices
including an extended discussion of eddy
current losses in transformers. The
remaining chapters present design
procedures for inductors and transformers
based on the geometrical-core-constant (K g)
approach. A bonus in this section is an
appendix showing a clever way to calculate
the rms value of an arbitrary piecewise
voltage or current waveform.

The fourth section deals with rectifiers
and power system harmonics. It opens with

from page 2

ageneral definition of power factor and how
it relates to the harmonic content of line
waveforms. The following chapter is on
conventional rectifiers, meaning line
frequency switching by either diodes or
phase-controlled rectifiers. Surprisingly,
Design-Oriented Analysis comes into play
again here with a discussion of harmonic
traps for line current filters. The next two
chapters discuss the modern active high-
power factor rectifiers, which are based on
PWM converter topologies and switch at
much higher frequencies then the line
frequency. The discussion begins with
deriving the loss-free resistor model of an
ideal rectifier. One chapter deals with
steady-state devices of (lossless) rectifiers,
both single and three-phase, while a second
is concerned with modeling the efficiency
of rectifiers and their performance in
dynamic conditions. This lends to a
discussion to different kinds of control

schemes, as well as low-frequency small-
signal models of rectifiersfor feedback |oop
design.

The fifth and final section of the book
is devoted to an introduction to resonant
power conversion. After briefly introducing
the concept of applying switched waveforms
to resonant networks, both approximate and
exact techniques for solving for the output
voltage and current of resonant converters
are presented, aswell asadescription of the
many operating modes possible in fully
resonant converters. Thefinal chapter deals
with analysis of soft switching, or quasi-
resonant converters. Itincludesadiscussion
of both zero-current and zero-voltage
topologies, as well as illustrating how to
solvefor output voltage and current and find
mode boundaries, and how to find their
small-signal models.

Each chapter concludeswith asummary

Continued on page 7
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Tricks of the Trade

| solated Feedback With Optocouplers And Integration®
Contributed by Phil Krein
University of lllinois at Urbana-Champaign

Isolation is a standard requirement of
power suppliesand many other systems. The
most typical de-dc converters perform control
from the “hot” input side of the supply. This
avoidsthe need toisolate gate drivesor PWM
control circuits. Proper feedback control,
however, requires information from the
output so corrective action can be taken. A
few engineers use optocoupl ers for feedback
inisolated converters. Thisusually requires
clever design, since optocouplers are
nonlinear and tend to drift substantially over
time and with temperature. The objectiveis
to get an accurate representation of the output
voltage through a high level of isolation.

Here is a simple method that allows an
optocoupler to be used for isolated feedback,
without concern about linearity. The figure
shows the approach. In this application, the
reference voltage for the control system is
located on the “low” output side of the
isolation barrier. The optocoupler is driven
by an op-amp that integrates the error
between the output and the reference. Inthis
context, integral control isavery useful tool.
A qualitative description might help explain
the action: If the output istoo high, the net
integral input is negative, and the integrator
output ramps down. The LED in the
optocoupler getsdimmer, and presumably the
input-side control will reduce aduty ratio. If

the output istoo low, theintegrator will ramp
up, causing the LED to brighten and directing
the control to raise aduty ratio.

Pureintegral control can have overshoot
problems, but in a power converter
application, these drawbacks can be
minimized. For example, a conventional

Isolated (output) side

\Y
out C

conventional feedback control drives a fast
response. |If theload regulation isimperfect,
the optocoupler will command a slow
adjustment until the output is exactly
proportional to the reference.

In the circuit shown, the integrator has
gainequa to 1/(RC). Theoptocoupler output
will change until the divided output voltage
V,.RY(R1+R2) exactly matches V ,. The
LED isbiased with acurrent V /R , and R,
can be chosen to make this any convenient
current level.

Non-isolated (input) side

\%

control

R2
R

AYAVAYAY,
R1
% Vout

| solated-side ground

approach such as current-mode control or
feedback from an auxiliary output can be used
for “rough” control of the output. The
optocoupler can be used with a low-gain
integrator for fine-tuning of the output. This
gives near-ideal performance for the overall
converter: when fast transients occur, a

Duty ratio
correction

4N36
or similar

Input-side ground \/

Editor’s note: You are invited to send
your own favorite Trick of the Trade for pub-
lication in the PELS Newsletter. Just send it
in any convenient medium, spelling out sym-
bols such as Greek letters. Also, send along
a recent photo, color or b/w of any size, for
insertion along with your favorite Trick.

Book Review from page 6
of key points and a list of key papers

pertaining to the material in the chapter,
which can be a helpful reference for further
research on agiven topic. Each chapter also
has a number of homework problems, often
with multiple parts (1a, b, etc.) that give the
reader a workout on the material on the
chapter.

Additional information about the book
is available from Bob’s web page (ece-
www.colorado.edu/~pwrelect/book/
index.html). For its size (762 pages) there
arerelatively few errors, and theknown errors
aredocumented on the errata page on theweb
site. (I should note that Bob is at work on a
second edition that should be published some
time during the coming year that will correct
these errors and revise portions of the text.)
Theweb sitealso hasalist of Adobe Acrobat
files of all the typeset slides Bob has
generated for his course lectures, aswell asa
few files pertaining to specific topics in the
book. To my knowledge, a solutions manual

for the problems has not been published, but
answers to afew selected problems are aso
posted on the web site.

Aswith any text, it hasits strengths and
weaknesses. The reaction of my students to
the text has been very positive, with only a
few comments to the effect that there should
be more examples (aswe all know, there can
never be too many examples). As an
instructor, 1've found that students tend to
struggle with the method of implementing
power switches in chapter four, which they
view as somewhat abstract. |’'ve aso found
the order of topics in the magnetics section
to be a little awkward. | often skip the
discussion of eddy currentsin chapter 12 and
come back to it after we've discussed
transformers in chapter 14, by which time
students are more comfortable with
transformers and magnetic concepts. An
instructor might wish for a few more short
“ramp-up” problemsat the beginning of each
problem section, to get student’s ready for
the longer, more significant problems later
on. Finally, I’ve found that the sheer

abundance of information in the book can be
a little confusing to students. | find myself
periodically having to pause and return to the
“big picture” to place the specificinformation
in context.

Aside from these minor quibbles, | can
unreservedly recommend Fundamentals of
Power Electronics as a trustworthy and
enjoyable guide to the field of power
electronics. The book will provide a helpful
introduction to those new to the field and a
valuable reference for practitioners of the art
for yearsto come.

Reviewed by Arthur F. Witulski

University of Arizona
Editor’s note: Believing there is value from
personal referrals in selecting great books
from among the good, we are launching a
new series of technical book reviews in the
PELS Newsletter. You are invited to con-
tribute a book review to the series. Please
send the editor a short prioritized list of out-
standing technical books that you would be
willing to review and share with your col-
leagues. See page 2 for editor’'s address.
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2001 Future Energy Cha

A Plan to Halve Costs for Crucial Fuel Cell Component;

Funds Competition for Engineering Schools

The U.S. Department of Energy and the Department of Defense will fund a competition to design and
build—at one half or less of the cost of today’s equipment—a key low-cost fuel-cell component for convert-
ing direct current into alternating current in ten-kilowatt or smaller fuel cells.

In collaboration with the National Association of State Energy Officials (NASEQ) and the Institute of
Electrical and Electronics Engineers (IEEE), DOE and DOD are offering over $75,000 in cash awards for
qualified college and university engineering teams to build a prototype, low-cost inverter in a competition
titted the 2001 Future Energy Challenge. The availability of low-cost inverters will contribute to accelerat-
ing the deployment of fuel cells. These electrochemical systems generate high-quality electricity that is
virtually pollution and noise free. The expanded use of low-cost fuel cells to produce power and heat can
also cut the emissions of carbon dioxide, and can create an alternative to construction of costly utility grid
infrastructructures. Inverters comprise up to a third of the cost of fuel-cell systems. The high cost of invert-
ers is particularly significant for these smaller fuel cells, where overall costs far exceed competitive market
alternatives. Today's power electronics industry lacks the incentives to create low-cost inverters for these
small fuel cells because market demand remains low.

The department published a Federal Register notice announcing the competition on January 25, 2000.
A prestigious panel of experts from the IEEE will administer the competition, scheduled to run during the
2000-01 school year. Additional support from State energy offices is expected through coordination with
NASEO. Competing schools will be judged on the basis of design quality, a formal engineering report, cost
and cost analysis, prototype quality, and operational results. The school with the most cost-effective fully-
functional design will win an award of at least $50,000. The best results in individual categories will win
special awards of approximately $5,000 each.

Interested schools can receive an information package for the 2001 Future Energy Challenge by con-
tacting: Robert Myers, Administrator, IEEE Power Electronics Society, 799 N. Beverly Glen, Los Angeles,
CA 90077 USA, TEL: +1 (310) 446-8280, FAX: +1 (310) 446-8390, Email: bob.myers@ieee.org
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E=T.,M?
Tomorrow’s Education in

Electrical Technologies

Two questions are frequently discussed
among Electrical Engineering professors:

1. How can | teach Power Electronics or
Electrical Machines or ... in 15 hours? And
what should | teach?

2. How can | attract more students to
Electrical Engineering?

On the other side, the industry needs
experienced practitioners and is reluctant to
give them time to attend continuous
education classes to help them to keep up
with the latest technology.

New education methods using
Information and  Communication
Technologies are bringing possible solutions
to these problems. The EPE Association is
inviting academics and industrialists for an
International Conference on Tomorrow's
Education in Electrical Technologies:
Revisited Methods and Tools for Renewed
Motivation (E =T _M?).

The conference will take placein Liege
(Belgium) March 14-16, 2001, in conjunction
with Electralis 2001. The strong industrial
background and support of EPE Association
will ensurethat the contents of the conference

will be oriented towards the actual needs of
theindustry regarding basic education aswell
ascontinuouseducation. The conferencewill
include:
—invited papers by leading players in the
field;
— forum discussions on various themes
related to education in Electrical Engineering
and its future;
— dialogue sessionswhere authorsareinvited
to present their thoughts, actions and results
on posters and have discussions with other
attendees,
— demonstrations of discussed methods;
—avisit to “Campus’, an Electralis 2001
event where RTD laboratory projectswill be
presented.

Sometopicsfor the forum discussions:
e Distance Learning (DL): towards an
upgraded quality of our education?
e Coping with student expectations and
professional requirements: Distance Learn-
ing as a customization tool for the learner’s
project
e Tutors, monitors, moderators — upcom-
ing professions and new actors of Distance
Learning
e Virtual campus — which collaborations
between institutions and which recognition
of diplomas?

e Long-distance evaluation: formative or
certificative?
e Europe'spositioninthe globalization of
education

The Call for papers will only relate to
dialogue sessions presentations as the
conference will focus on forum discussions
and some keynotes. Sometopicsfor the Call
for papers are:
— Adapting the curriculum of Electrical
Engineering, feedback from experiences
— Self-study, new materials set-up (DL, CD-
ROM, Internet sites, ...)
— Distance learning, new materials, new
methods
— Inter-university collaboration, feedback
from experiences
—University/industry collaboration, feedback
from experiences

The deadline for the Call for Papersis
May 15, 2000. For further information
contact:

Brigitte Sneyers

EPE Association

c/o VUB-TW

Pleinlaan 2

B-1050 Brussels, Belgium

TEL: + 322629 28 19

FAX: +32 2 629 36 20

Email: E-TeM2@vub.ac.be

http://www.epe-association.org

New IEEE Fellows from page 1
candidate' s contributions, and identifying the
IEEE Society/Council whose evaluating
committee will assess the candidate’s tech-
nical qualifications and contributions.

Next the Fellow Committee, comprised
of 25 membersplusachair, hasthe main task
of recommending candidatesto the Board of
Directors in accordance with the following
criteriac acurrent Senior Member with five
years of service in any membership grade,
individual contributions, evaluation by the
Society/Council selected by the nominator,
evidence of technical accomplishment, con-
fidential opinions of references, service to
other professional engineering societies, and
total yearsin the profession.

Each candidate is rated numerically,
scores are computationally normalized, and
candidates are then ranked. Using these
rankings, and subject to bylaw limitationson
the number of newly elected members, the
Fellow Committee prepares its final list of
candidates for submission to the Board of
Directorsin late fall. The Board acts upon
those recommendations at its year-end meet-
ing.

Following is an alphabetical list of the
eleven new Fellows who are members of the
Power Electronics Society:

e Alfio Consoli, University of Catania,
Catania, Italy; for contributions to modeling
and control of saturated induction motorsand
permanent magnet motor drives.

* Prasad N. Enjeti, Texas A&M University,
College Station, TX, USA; for contributions
to solutions of utility interface problemsin
power €l ectronic systemsand harmonic miti-
gation

e Caio Alexandre Ferreira, CDF Engineer-
ing, Huntington Beach, CA, USA; for con-
tributionsto the development of switched re-
luctance motors and generators applied to
advanced electric aircraft.

e Sumio Kobayashi, Toshiba Corporation,
Tokyo, Japan; for contributions to the de-
velopment of advanced high voltage light-
fired thyristors.

e Philip T. Krein, University of Illinois, Ur-
bana-Champaign, Urbana, IL, USA; for tech-
nical, educational and professional contribu-
tions to the analysis, design and control of
power electronic and electrostatic systems.
e Hirofumi Matsuo, Nagasaki University,
Nagasaki City, Japan; for contributions to
the education, research and development of
efficient electronic power conversion, and
switching power conditioning circuits.

e Istvan Nagy, Technical University of
Budapest, Budapest, Hungary; for contribu-

tions to industrial electronics.
e Gerhard Pfaff, University of Erlangen-
Nuernberg, Erlangen, Germany; for contri-
butions to university-based research analy-
sis, design and industrial application of elec-
trical drives, power electronic convertersand
computer control.
e Seung-Ki Sul, Seoul National University,
Seoul, Korea; for contributionsto the devel-
opment of pulse-width-modulated inverters
and ac motor drives.
e Tore Marvin Undeland, Norwegian Uni-
versity of Science and Technology,
Trondheim, Norway; for leadership in edu-
cation and discoveries in the field of power
electronics.
e Alan Keith Wallace, Oregon State Uni-
versity, Corvallis, OR, USA; for contribu-
tionsto the devel opment of el ectric machines.
The complete list of new fellows, along
with details of the nomination process, can
be found at http://mww.ieee.org/about/awards/
fellows/fellows.htm

Atsuo Kawamura

Chair, PELS Membership Committee
Yokohama National University
Yokohama, Japan

Phone : +81 45-339-4129
kawamura@kawalab.dnj.ynu.ac.jp
http://www.kawalab.dnj.ynu.ac.jp
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APEC in the Big Easy  from page 2
at 10:50 PM., followed quickly by Cableco
at 11 PM. By 4 A.M., eight companieswere
inline. Tom Johnson, Sr. V.P. Elcon, showed
his hospitality by having room service de-
liver coffee, juice and pastry at 2 A.M. and
again at 4 A.M. to these dedicated exhibi-
tors. Courtesy Associates, our conference
management team, is negotiating with the
Disneyland Hotel for additional spaceto ac-
commodate exhibitors on the waiting list.

APEC 1990 offered the attendee 6
Seminarsin 3paralel tracks. Tenyearslater,
APEC 2000 offered 15 Professional Educa-
tion Seminarsin 5 parallel tracks. During
the same 10-year period our Technical Ses-
sions have expanded from 16 Sessionsin 3
parallel tracks to 26 Sessions in 5 parallel
tracks. Although thisrepresentsamajor in-
crease in presentations, due to space and
time limitations we could accept only 45
percent of over 400 abstracts received this
year. With this sustained high level of in-
terest in APEC we could probably host two
conferences per year. That decision rests
with the Conference Steering Committee.

Each of the three sponsors conducts
business meetings in conjunction with
APEC. One such forum, the Technology
Roadmap, sponsored by the Power Sources
Manufacturers Association, (PSMA), was
held on Saturday Feb. 5th. Severa attend-
ees told me that this was one of the high-
lights of this year's conference. Seventeen
presentations were reviewed in this all-day
workshop. Members of this volunteer con-
sortium included experts from IBM, Intel,
and Sun Micro Systems. | would encour-
age PSMA to provide an overview of this
in-depth research at next year’s conference.

Individualsat thisyear’s conference had
the opportunity to attend professional -edu-
cation seminars, multi-speaker technical ses-
sions, vendor application seminars, RAP
sessions, the exhibit hall, the 14th annual
micromouse competition and our banquet at
Blaine Kern's Mardi Gras World, the larg-
est float builder in the world.

APEC 2000 opened on Sunday morn-
ing with five of the 15 half day Professional
Education Seminarsbeing presented by sea-
soned industry and academia professionals.
Once again the topics were selected to ap-
peal to the widest cross-section of APEC
attendees. The newly established record of
430 paid Seminar registrants attests to the
growing popularity of the Seminars among
the APEC attendees.

Seminar #12, The State of Power Elec-
tronics Packaging, was presented by apanel

http://www.apec-conf.org/00/photos00.htm

APEC 2000 Photos: Top - Conference Chair Bob White brandishes a sledge hammer as
the ultimate OFF switch for pagers and phones that are not otherwise turned off during
presentations; More than 85 persons participated in the spouses/guests program, in-
cluding this orientation reception. Bottom - The international flavor is typified at a ses-
sion speakers breakfast shared by authors from Finland, Germany, Japan, China, Portu-
gal, and the USA; Friendships are made and extended during social opportunities, as
enjoyed here by Tom Wilson, Ira Patel, and Phil Krein. Photos courtesy of Larry Gilbert.
Note: Additional photos taken during the conference can be viewed at the APEC website:

of 10 industry and academia experts. Their
presentations was the culmination of 18
months of work, resulting in a 420 page in-
dependent benchmarking research report
commissioned by the PSMA. Theseexperts
provided a comprehensive update on future
power supply and power supply component
packaging design to meet the challenges of
the 21st Century.

With 708 paid attendees, APEC’s tech-
nical registration surpassed the 1999 record
set for this segment of the Conference.
While opening the Plenary Session, General
Chair Bob White provided a brief history of
the APEC conference. After asking attend-
eestoturn off al cell phonesand pagersdur-
ing technical sessions, Bob humorously got
his message across by brandishing a large
sledge hammer which he described as the
ultimate OFF switch.

For the ninth consecutive year the Ex-
position Hall was “sold out.” Exhibitors
provided information, expert advice, and
demos and samples of their newest compo-
nents, power supplies, and designtools. Ex-
hibitors also conducted 12 one-hour semi-
nars. Once again the Conference Commit-
tee made sure that ample food and bever-
ages were on hand during the Exhibit Hall

receptions. Based on feedback from attend-
ees, Exhibits Chair John Bassett presented
awards to Cheryl Peckham of Artesyn and
Mary Wicker of AVX who tied for “best
giveaway,” Lisa Harrison of IR for “best
booth,” and Sharon Sugarek of Lucent Tech-
nologies as the “happiest salesperson.”

Another annual APEC highlight, the
Micromouse contest, was attended by over
150 people. Eight mice were on hand, in-
cluding 3 from foreign teams. Varam from
Koreacameinfirst. Ning 2 from Singapore
finished second, and Min, also from
Singapore, received third. The best student
prize went to Cho Nam Young, handler of
Varam. [A separate article on the APEC
Micromouse Contest will be published inthe
newsletter at a later date. —editor]

Looking ahead, APEC 2001 will be
held March 4-8, 2001 at the Disneyland
Hotel in Anaheim, CA. For additional in-
formation see the announcement on the fac-
ing page, refer to the APEC website, or con-
tact Courtesy Associates (See announcement
for detalls).

Larry Gilbert

Chair, APEC Publicity

LGPwr@aol.com
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CALL FOR PAPERS AND SEMINARS

SIXTEENTH ANNUAL

Applied Power Electronics Conference and Exhibition
7% MARCH 4-8, 2001 » THE DISNEYLAND HOTEL * ANAHEIM, CALIFORNIA %

The Sixteenth Annual Applied Power Electronics Conference and Exposition (APEC 2001) will address the
application of new components and circuits, design-oriented analysis techniques, and current trends in the
design and manufacture of power electronic products and systems.

CONFERENCE HIGHLIGHTS

* Full technical program of presented papers.
* Professional Education Seminars on important topics for power electronics professionals including anyone

involved in marketing, quality and manufacturing.
» Exposition featuring component, equipment and srvice leaders in the power electronics industry.

* DC-DC Converters .
* AC-DC Converters .
« Inverters & Cycloconverters .
e Soft Switching Techniques

e Lamp Ballasts .
« Adjustable Speed Drives .
» Power Factor Correction .
 Design for High Efficiency .
e Modeling & Analysis .
e High Frequency Design .
e Control of Converters & Systems .
e Simulation Tools & Techniques .
e CADI/CAE Tools & Techniques .
* Power Semiconductors .

Participation is solicited in all areas of power electronics, including those listed below. Suggestions for other
related topics are welcomed and encouraged.

Aerospace/Defense Systems

ICs for Power Electronics

Design & Analysis of Magnetic
Devices

New Developments in Capacitors
High Density Packaging

Thermal Management
Distributed Power Systems
Uninterruptible Power Systems
Battery Systems

Electric Traction Systems
Automotive Applications
Protection of Converters & Systems
Preventing & Controlling EMI

EMI & EMC Issues

Market Analysis & Strategies
Product & Technology Roadmaps
The Voice of the Customer
Identifying New & Emerging Markets
Benchmarking Results

Quality Programs & Data

JIT & Material Management
Vendor Qualification
Manufacturing Processes

Design for Manufacturability
Technology Transfer
Stardardizing Specifications
Regulatory Requirements

DEADLINE FOR SUBMISSION OF ABSTRACT AND DIGEST IS AUGUST 10, 2000
Notification that a paper was accepted or declined will be mailed no later than October 6, 2000
Manuscripts in final camera-ready form will be due at the publishers no later than December 8, 2000

Prospective authors are asked to submit a 50-word Abstract and a three-to-five page Digest of their planned presentation.
Both the Abstract and Digest should be typed double-spaced on 8.5"x11” paper. The heading of the Abstract must
include: Title of the presentation, Corresponding Author(s), Affiliation(s), Mailing address, and Daytime telephone, Fax
number and email address. The heading of the Digest should include the title only. The Digest should clearly state:

a) The purpose of the paper, b) The approach used, and c) The specific results. Eight copies of all materials should be

mailed to:

APEC 2001

2000 L Street, N.W., Suite 710, Washington, DC 20036 ¢ (202) 973-8664 ¢ FAX: (202) 331-0111
For more information on exhibiting at the Exposition, call: (202) 973-8664 or FAX: (202) 331-0111
or E-mail apec@courtesyassoc.com ¢ Website: www.apec-conf.org

APEC is sponsored by the IEEE Power Electronics and Industry Applications Societies
and the Power Sources Manufacturers Association
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Meetings of Interest to PELS Members

ISPSD 2000, the 12'" Inter national
Symposium on Power Semiconductor
Devices & |Cs, takes place May 22-25
in Toulouse, France. Sponsored by
IEEE/ED, IEE Japan, and EPE. See
http: //mww.laas.fr/ISPSD2000/ for fur-
ther information.

PESC® 2000, 31% Annual |EEE
Power Electronics Specialists Confer -
ence, will be held June 18-23 at the
Nationa University of Ireland, Galway.
PESC is sponsored exclusively by the
IEEE Power Electronics Society. See
page 3 herein for additional information.

IWIPP, the Inter national Wor kshop
on Integrated Power Packaging, will
be held July 14-15, 2000 in Waltham,
MA, USA. See page 4 of this Newdet-
ter for more information.

COMPEL® 2000, the 7" |EEE Work-
shop on Computers in Power Elec-
tronics, is scheduled for July 16-18 at
VirginiaTechin Blacksburg, Virginia. It
is sponsored by the IEEE Power Elec-
tronics Society. Seepage5 of thisNews-
letter for more details.

IECEC, 35" Intersociety Energy
Conversion Engineering Conference,
will beheld July 24-28in LasVegas, NV.
Sponsored by AIAA, ASME, |EEE,
AIChE, ANS, and SAE, the 2000 theme

is "Energy and Power in Transition."
Visit http://www.aiaa.org/calendar/
iececOOcfp.html for information.

INTELEC® 2000, the 22" Interna-
tional Telecommunications Energy
Conference, isset for September 10-14,
2000 in Phoenix, Arizona. Visit http://
www.intelec.org for additional information.

IAS 2000, the 35" Annual Meeting
of thel EEE Industry Applications So-
ciety, will be held in Rome, Italy, Octo-
ber 8-12, 2000. This world conference
isorganized by AEI and IEEE/IAS, and
co-sponsored by IEE, IEEE/IAS, and
IEEE/PELS, in cooperation with EPE.
See http://www.aei.it/ias2000.html for
details.

CIEP 2000, the 7" IEEE Interna-
tional Power Electronics Congress,
will be held October 15-19, 2000 in
Acapulco, Mexico. For additional infor-
mation visit http://mwww.cenidet.edu.mx/
ciep2000/.

WPET 2000, the 6" Workshop on
Power Electronicsin Transportation,
takes place October 19-20 at the Uni-
versity of Michigan in Dearborn, MI.
For further information, see page 6 of
this Newsletter.

POWERCON 2000 International
Conference on Power System Tech-

nology, is set for December 4-7, 2000
in Perth, Western Australia. Organized
by IEEE Power Engineering Society,
Western Australia Chapter.  See http://
www. ee.uwa.edu.au/~ai ps/powercon/
for further information.

ISIE 2000, the IEEE International
Symposium on Industrial Electronics,
will take place December 4-8, 2000 in
Puebla, Mexico. Visit the website at
http: //www.udlap.mx/~centia/isie2000/
for further information.

APEC® 2001, the 16" Annual |EEE
Applied Power Electronics Confer-
ence, sponsored by the IEEE Power
Electronics Society, the IEEE Industry
Applications Society, and the Power
Sources Manufacturers Association, will
be held at the Disneyland Hotel, Los
Angeles, CA, USA, March 4-8, 2001.
Digests are due August 10. See the call
for papers on page 11 of this Newdl etter
for details.

E-TEM?2 is scheduled March 14-16,
2001 in Liege, Belgium. Sponsored by
the European Power Electronics Asso-
ciation, the conference theme is
tomorrow’s education in electrical en-
gineering. The deadline for digests is
May 15. See page 9 of this Newsletter
for further information.
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