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From The Editor
John M. Miller 

I trust everyone had an enjoyable
and restful holiday and are enter-
ing the new year with renewed
vigor. There is much to be thank-
ful for and I offer wishes for a
safe and healthy and successful
2009. We have to look at the pos-
itive in these globally stressful
times, where, with the near col-

lapse of the worlds financial markets, the automotive
industry in the U.S. teetering on the brink of extinc-
tion, war, problems in the housing and banking
industries and on and on there is hope. Sounds like
a parallel to the story line of the 1950’s movie It’s a
Wonderful Life.  Today, as in that story, perseverance
and trust in friends across the globe will see all of us
across these trying times. So, as these enterprise level
course corrections are going on, its time for all of us
in the power electronics industry to plan forward to
new and perhaps totally different applications for
electronics in power conditioning, energy storage and
renewable energy.

In this issue our president, Prof. Hiro Akagi, gives
his farewell address as PELs outgoing president and
welcomes in our president elect, Prof. Deepak
Divan. We all thank Prof. Akagi for his leadership
and guidance for the past two years and at the same
we time look forward to a successful society in the
coming years. 

Lastly, along with the usual meeting announce-
ments and call for papers we have an excellent tech-
nical topic in this issue, a commentary on the cost of
quality, and an excellent article on the recent acquisi-
tion of Ansoft by the Ansys Corporation. This in par-
ticular has a very direct bearing on all of us as pro-
fessionals in the power electronics community. So,
onward, into the new year and success in all we do.

John M. Miller, EIC
pelsnews@ieee.org
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President’s Message
Dear PELS members:

The year 2008 is ending, and my two-year term as the
President is also expiring. This will be my last
President’s message in the PELS Newsletter. 

First of all, I would like to express my appreciation
and gratitude to all of you for what you have done for

our society; acting as committee members, organizing conferences and
meetings, attending conferences and workshops, submitting papers to
the PELS Transactions/Letters, writing articles to the Newsletter, reading
papers/articles in the PELS periodicals, as well as regional activities.
Among these activities, in my opinion, attending a PELS-sponsored con-
ference is one of the most important activities as a PELS member, because
such a conference is a mechanism for a unique form of personal inter-
change and networking that are not readily available elsewhere. 

As we all know well, activities in our society, as well as the IEEE, rely
on private individuals who are interested in power electronics in a broad
sense, although the unseen support from our company or university is indis-
pensable for these activities. In addition, team sprit and teamwork is
required for managing the PELS AdCom (Administrative Committee) as a
collective form of private individuals, just like winning a baseball or football
game. I have always seen effective teamwork done by the AdCom mem-
bers over the past two years. If this teamwork had not existed, our society
could not have completed the 37-page report for submission to the TAB
society-review committee in May 2007, as I described in the first quarter
2008 Newsletter. I deeply thank all the AdCom members for their wonder-
ful teamwork, as well as individual activities and dedications to our society.

As the President, I had the privilege of gaining valuable experiences
by being in the company of power electronics professionals through
networking at meetings and conferences in many countries. I was invit-
ed as a keynote speaker at the 9th Brazilian Power Electronics
Conference in Blumenau, SC, Brazil, in the beginning of October 2007.
PELS supported it in the form of technical co-sponsorship. After attend-
ing the 2007 IAS Annual Meeting in New Orleans, I flew to Blumenau
with a stopover in Rio de Janeiro. I had fantastic opportunities to meet
many Brazilian power electronics people and to exchange information
on power electronics technology and its applications.  PELS will keep
supporting in the same form the 10th Brazilian Power Electronics
Conference that will be held in the end of September 2009. 

All the IEEE Society/Council Presidents are responsible for attending
the IEEE TAB (Technical Activity Board) meeting in February, June and
November. The latest IEEE TAB meeting was held in New Brunswick,
NJ, on November 14-15, 2008. It was my last participation in the TAB
meeting as the PELS President. The photo included here was taken on
Nov. 14 at the meeting site, together with Tom Habetler (Division II
Director), Deepak Divan (President-Elect), Donna Florek (Senior
Administrator), and myself. The meeting hotel is very close to the IEEE
Headquarters Office. It takes about 30 minutes from the station near the
hotel to the Newark Liberty International Airport by train. The TAB meet-
ing lasted two days, from morning to evening, discussing common
issues among more than 40 Societies and Councils formally, and specif-
ic topics between two or three societies informally. 

I will take this opportunity to report an important motion about the
so-called “no-show” papers to PELS members and conference organiz-
ers. The motion was submitted from the IEEE Conferences Committee
to the TAB, and it was carried through after discussions. Here, no-show
papers mean that neither the author nor the co-author of a paper includ-
ed in the conference CD-ROM makes oral or poster presentation at the
conference. As I described in the third quarter 2008 Newsletter, the num-
ber of no-show papers was 36 (19 in oral and 17 in poster sessions)
among 763 papers at the last PESC in the Island of Rhodes, Greece, in

June 2008.  This means that the no-show rate was 4.7% (=36/763). It was
an extremely low rate at such a large international technical conference.
However, IEEE conferences suffer from many no-show papers. No-
show papers can make the participants who attended feel disappointed
in the conference, and in the worst case will cause some participants to
be absent from the next conference. The motion carried through the
TAB on Nov. 15, 2008 has approved conference organizers to remove
no-show papers from IEEE Xplore. To do so, the conference organizers
must notify authors prior to, or at the time of, paper submission that the
IEEE reserves the right not to upload no-show papers on IEEE XPLORE. 

In addition, PELS has decided to start the ECCE (Energy Conversion
Congress and Exposition) in the US, Europe and Asia, and will keep
holding existing conferences and workshops in cooperation with other
IEEE Societies, along with regional conferences in various countries.
Cosponsoring with PELS will make regional conferences better in terms
of not only reducing no-show papers but also improving the quality of
the papers presented at the conferences. 

I am pleased to inform you that the PELS membership was 6412 as
of Nov. 1, 2008 with a steady growth year by year, under the leadership
of Membership & Publicity Chair, Dushan Boroyevich, and Regional
Liaisons. All the PELS members including myself expect that our socie-
ty will keep growing by leaps and bounds as power electronics is a key
technology for mitigating global warming and climate change. 

From 2009, our President-Elect and VP (Vice President) Operation, Prof.
Deepak Divan at Georgia Institute of Technology will become the new
PELS President. As the outgoing President from Region 10 (Asia and
Oceania), I think it is timely to have Deepak succeed to the Presidential
position from Region 3 in the US. I am convinced of his strong leadership
to the AdCom and our society even in these difficult time of a sharply-
falling market and a world-wide recession after the prosperity of the last
five or six years. 

Finally, my special thanks go to the two VPs, Deepak Divan and
Ralph Kennel, Treasurer, Braham Ferreira, Publication Chair, Ron Harley,
Transactions Editor-in-chief, Frede Blaabjerg, and Newsletter Editor-in-
chief, John M. Miller for their individual and teamwork contributions to
our society. Last but not at least, I greatly thank the two immediate Past-
Presidents, Dean Patterson and Rik De Doncker, and Division II
Director, Tom Habetler for their valuable advice and suggestions that
were extremely helpful in managing the AdCom and PELS. 

Although I will step down from the position of the President soon, I hope
to see you at future power electronics conferences sponsored by PELS.I
hope you had a Merry Christmas and a Happy New Year!

Tokyo, December 2008

Hirofumi (Hiro) Akagi
IEEE PELS President

Professor, Tokyo Institute of Technology
E-mail: akagi@ee.titech.ac.jp

from left to right: Hiro Akagi, Donna Florek, Tom Habetler, and
Deepak Divan.
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2009 NEWLY ELEVATED FELLOWS
By Region & Section
REGION 1
Boston Section Last Name First Name

Betz John
Brandstein Michael
Daum Frederick
Economou Nicholas
Freeman William
Greenwood Darryl
Kaertner Franz
Lombardi Fabrizio
Schindall Joel
Tarokh Vahid

Buffalo Section
Zhang Aidong

Connecticut Section
Reed Mark

Green Mountain Section
Tonti William

Ithaca Section 
Hemami Sheila
Schneider Fred

Long Island Section
Ben-Zvi Ilan
Likharev Konstantin
Yang Yuanyuan

Mid-Hudson Section
Sinharoy Balaram

Mohawk Valley Section
Kohler Ralph

New Hampshire Section
Kotz David

New Jersey Coast Section
Baxter Leslie
Choudhury Gagan
Chraplyvy Andrew
Gnauck Alan
Winzer Peter

New York Section
Bergman Keren
Mishra Bhubaneswar (Bud)
Nowick Steven
Simoncelli Eero

North Jersey Section
Ansari Nirwan
Baeyens Yves
Elwalid Anwar
Woo Thomas

Princeton/Central Jersey Section
Mandayam Narayan

Providence Section
Tamassia Roberto

Rochester Section
Luo Jiebo
Moore Duncan
Rao Raghuveer

Springfield Section
Krishna C
Lesser Victor

Tappan Zee Subsection
Gao Yuqing
Kang Sung

Worcester County Section
Kane Richard
Mukherjee Shubu

REGION 2

Akron Section Last Name First Name
Husain Iqbal

Baltimore Section
Adali Tulay
Carter Gary

Central Pennsylvania Section
Trolier-McKinstry Susan

Columbus Section
Arora Anish
Bhatt Navin
Zhang Xiaodong

Dayton Section
McManamon Paul

Delaware Bay Section
Xia Xiang-Gen

Northern Virginia Section
Brown Dennis
Jabbari Bijan
Zolper John

Philadelphia Section
Pappas George
Udupa Jayaram

Pittsburgh Section
Blanton Ronald

Washington Section
Blessing Gerald
Cooperstein Gerald
Wang Yicheng

REGION 3

Atlanta Section Last Name First Name
Haddad Wassim
Hu Xiaoping
Tannenbaum Allen

Central Virginia Section
Iwasaki Tetsuya

East Tennessee Section
Eriksson Lars

Eastern North Carolina Section
Brady David
Ozturk Mehmet
Singh Munidar
Snyder Wesley

Evansville-Owensboro Section
Silliman Thomas

Hampton Roads Section
Joshi Ravindra
Laroussi Mounir
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Melbourne Section
Ham Fredric

Montgomery Subsection
Dai Fa

Orlando Section
Hua Kien
Hurley Joseph

Palm Beach Section
Wu Jie

Tallahassee Area Section
Baldwin Thomas

Central Illinois Section
Forsyth David
Han Jiawei

Central Indiana Section
Bashir Rashid
Ebert David
Wasynczuk Oleg

Central Iowa Section
Dalal Vikram

Chicago Section
Khokhar Ashfaq
Wang Albert

Madison Section
Hagness Susan
Ramanathan Parameswaran

REGION 4

Milwaukee Section Last Name First Name
Hanson George

Northwestern Subsection
Buris Nicholas
Hwang Lih-Tyng
Zdunek Kenneth

Southeastern Michigan Section
Ginsberg Myron
Kempel Leo
Lin Feng
Moghaddam Mahta
Radha Hayder
Stefanopoulou Anna
Tilbury Dawn
Weng Juyang

Twin Cities Section
Roychowdhury Jaijeet

West Michigan Section
Zhang Zheng

Central Texas Section
Cases Moises
de Veciana Gustavo
Evans Brian
Kurian John Lizy
Su Lisa
Touba Nur

REGION 5

Dallas Section Last Name First Name
Butler Kenneth
McPherson Joe
Staszewski Robert
Wallace Robert

Denver Section
Milligan Thomas

Houston Section
Datta Aniruddha
Goswami Jaideva
Knightly Edward
Miller Scott
Vardi Moshe

Ozark Section
Mantooth Homer

Saint Louis Section
Ho King Choi (Dominic)

Tulsa Section
Yen Gary

REGION 6

Albuquerque Section Last Name First Name
Chow Weng

Central Coast Section
Radasky William
Suri Subhash
York Robert

Coastal Los Angeles Section
Apostolov Alexander
Christofides Panagiotis
Fujii Roger
Jensen Joe
Sievenpiper Daniel
Yuille Alan

Metropolitan Los Angeles Section
Effros Michelle
Narayanan Shrikanth
Pinkston Timothy
Sample Steven
Yueh Simon

Oakland-East Bay Section
Banerjee Uptal
Fall Kevin
Luby Michael
Phillips Joel
Tse David

Orange County Section
Goodrich Michael
Toh Chai

Oregon Section
Borkar Shekhar
Ghani Tahir
Maiz Jose
Moon Un-Ku
Taylor Gregory
Von Jouanne Annette

Phoenix Section
Akay Metin
Mahalingam Mali
Passlack Matthias

San Diego Section
Chrisikos George
Grow Robert
Knighten James
Trivedi Mohan
Tullsen Dean
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San Fernando Valley Section
Huang Sung-Cheng

Santa Clara Valley Section
Kasturia Sanjay
Kovacs Gregory
Maloney Timothy
Patel Chandrakant
Perlmutter David
Schilit Bill
Schlansker Michael
Swanson Richard
Wang Shan
Wee Susie
Withers Richard

Seattle Section
Bertini Glen
Ladner Richard
Liu Hui
Riskin Eve
Sun David

REGION 7

Kingston Section Last Name First Name
Cartledge John

Kitchener-Waterloo Section
Ramahi Omar
Shen Xuemin
Yu Ming

London Section
Adamiak Kazimierz
Peters Terence

Montreal Section
Durand Louis

Ottawa Section
El Saddik Abdulmotaleb
Lodge John
Parnas David

Saint Maurice Section
Skorek Adam

Southern Alberta Section
Okoniewski Michal

Toronto Section
Dawson Francis
Frey Brendan
Hamilton Piercy Nicholas
Rose Jonathon

Vancouver Section
Cumming Ian

REGION 8

Austria Section Last Name First Name
Rott Helmut

Benelux Section
Claeys Cor
Demeester Piet
Hermand Jean-Pierre
Pineda-De-Gyvez Jose
Van Huffel Sabine

Denmark Section
Prasad Ramjee

Finland Section
Nieminen Jorma
Saranummi Niilo

France Section
Berenger Jean-Pierre
Berrou Claude
Dascalescu Lucian
Quere Raymond

Germany Section
Boeck Georg
Braginski Aleksander
Depenbrock Manfred
Fettweis Gerhard
Heinrich Wolfgang
Helmke Uwe
Jacob Arne
Klinkenbusch Ludger
Koch Rudolf
Koetter Ralf
Petermann Klaus
Vary Peter
Wellssow Wolfram
Wunderlich Hans-Joachim

Greece Section
Hatziargyriou Nicholas (Nikos)
Sidiropoulos Nicholas

Israel Section
Kimmel Ron

Italy Section
Battiti Roberto
Daponte Pasquale
Fiorini Paolo
Lacaita Andrea
Pastorino Matteo
Petri Dario
Serpico Sebastiano
Zanoni Enrico

Kuwait Section
Guizani Mohsen

Qatar Section
Alouini Mohamed

Russia (Siberia) Section
Voropai Nikolai

Spain Section
Ares Francisco
Martin-Sanchez Juan

Switzerland Section
Boelcskei Helmut
Damjanovic Dragan
Hubaux Jean-Pierre
Steimer Peter

Turkey Section
Gurel Levent
Sevgi Levent

U.K.& Rep Of Ireland Section
Al-Hashimi Bashir
Astolfi Alessandro
Chen Sheng
Clements Alan
Coates Rodney
Dawson Martin
Feely Orla
Jennings Nicholas
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Levi Emil
Luk Wayne
Young Steve
Zhu Zi-Qiang

Ukraine Section
Lukin Konstantin
Yanovsky Felix

REGION 10

Beijing Section Last Name First Name
Gao Wen
Li Stan
Yu Zhiping

Daejeon Section
Kim Jong-Hwan
Kyung Chong
Song Iickho

Fukuoka Section
Yamakawa Takeshi

Hong Kong Section
Feng Gang (Gary)
Liu Yun-hui
Man Kim
Murch Ross
Tang Xiaoou
Yang Qiang
Zhang Qi Tu
Zhang David

Kansai Section
Kadota Michio
Tamura Shinichi

Madras Section
Jhunjhunwala Ashok

Nagoya Section
Kawahito Shoji
Mizutani Takashi

New South Wales Section
Wenham Stuart

Sendai Section
Tadokoro Satoshi

Seoul Section
Oh Yisok

Singapore Section
Kwong Dim-Lee
Lian Yong
Ooi Beng Chin

South Australia Section
Abramovich Yuri

Tainan Section
Lee Ching-Ting

Taipei Section
Chung Char-Dir
Fu Shen-Li
Sheu Jang-Ping
Sun Chi
Wu Jean-Lien

Tokyo Section
Fukuoka Yoshitaka
Furuya Kazuhito
Kasahara Junzo
Sato Masayuki
Sekihara Kensuke
Taneichi Takeshi
Usami Mitsuo
Yamamoto Toshiaki
Yokoyama Ryuichi

Victorian Section
Lowery Arthur

Xian Section
Wang Xi-Fan

On the Lookout for a Few Good Fellows 
BY ROSANN MAROSY

It’s not too early to nominate an IEEE senior member for the Fellow
class of 2010. The deadline is 1 March 2009.   This prestigious group
now numbers 6000 out of IEEE’s total of  375 000 members. While
many view Fellows as visionaries, pioneers, technology leaders, or
influential business executives, you probably know them as your
friends or colleagues. So take the time to nominate someone you
know in one of four Fellow categories: application engineer, edu-

cator, research engineer, or technical leader. 
To submit a nomination or learn more about these categories and

the Fellow Program, visit the Fellow Web site at http://
www.ieee.org/fellows. 

Bernadine K. Liebrich
Fellow Administrator

Corporate Activities Department
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I. INTRODUCTION
Considering the rising price of petroleum and environmental con-
cerns fuel cell powered vehicles are now considered seriously by
the automotive industry. This is primarily due to the fact that fuel
cells are relatively efficient and clean. In particular proton exchange
membrane (PEMFC) type fuel cells have received considerable
attention for automotive applications. The major problem in appli-
cation of PEMFC is related to generation and storage of hydrogen
which forms one of the main reactants [1],[2]. These problems can
be classified as:

• Low efficiency in production of hydrogen.
• Safety issues related to onboard storage, transportation, and

handling of hydrogen
Fig. 1 illustrates a potential architecture for a fuel cell-powered

vehicle. This system shows a typical electric vehicle that incorpo-
rates a Fuel cell along with an onboard fuel reformer.  Ethanol and
water are fed into the fuel reformer as main ingredients. Similar
arrangements have been investigated in which methane and other
hydrogen-rich fuels have been used. In order to harvest hydrogen
from the molecules of ethanol and water, there will be a need for
additional energy. This additional energy has been represented by
Pr e f ormer . The hydrogen harvested from this process will be then be
stored and used as a reactant in the PEMFC to generate the neces-
sary electric power for the adjustable speed motor drive (ASMD)
which provides propulsion force. Although in reality there would be
a need for separate energy storage such as battery in such configu-
ration (especially during start-up), it is assumed that in steady state,
fuel cell can generate the necessary power for the fuel reformer.
According to the architecture shown in Fig. 1 one can state:

(1)

In which ηr , ηPS , Peth and Pr e f ormer represent efficiency of the

reformer, efficiency of the power supply, chemical power of the
incoming fuel (i.e. Ethanol), and input power to the power supply
respectively. The power supply is necessary to condition the output
of the fuel cell (usually an unregulated dc voltage) into the desired
waveform. Furthermore, the output mechanical power can be
expressed as:

(2)

Where ηASM D , ηFC and PH2 denote the efficiency of the
adjustable speed motor drive (including those of the complimenta-
ry power converters), efficiency of the fuel cell, and chemical power
of the hydrogen respectively. As a result, the overall relationship
between the input (chemical) and output (mechanical) powers can
be expressed as:

(3)

Assuming that the power consumed by the fuel reformer will
ensemble the following expression:

(4)

In which PE represents the output electric power of the fuel cell.
The overall efficiency of the system can be approximated as follows:

(5)

Figure 1: conventional FC vehicle with onboard fuel reformer

As can be noted the efficiency of the hydrogen generation plays
a central role in overall efficiency of the vehicular power train. It is
also notable that introduction of hydrogen-fueled vehicles into the
automotive market would only transfer the above problem (i.e.
reforming hydrocarbons to harvest hydrogen) to the utility grid. In
other words, generation of hydrogen from hydrogen rich fuels
(especially renewable fuels such as Ethanol) will remain a technical
challenge in an overall optimal policy for energy consumption.

Over the years a wide variety of research has been done to
invent efficient methods of hydrogen generation. The common
denominator among all these methods has been to use a hydrogen
rich fuel as the main ingredient and harvest its hydrogen by means
of external electric/thermal energy. The energy required for this
process can be provided from conventional thermal power plants,
nuclear reactors, solar, and wind energy sources. Regardless of the
primary source of the energy, development of a conservative ener-
gy policy demands maximum harvest of hydrogen for a minimum
cost (i.e. maximize productivity (ηr ) while minimizing the input
electric energy to the chamber (γ ) per unit of output energy from
the reformer). This is a multifold problem in which selection of the
most appropriate fuel, the optimal reformer architecture, and the
optimal form of electric excitation will be the main design criterions.
To shed some light on the overall efficiency of a PEMFC-powered
vehicle with an onboard fuel reformer a case study has been pre-
sented here. The fuel reformer used in this case study comprises of
a cold plasma chamber which is excited by impulses of voltage. A
flyback converter along with a high voltage/high frequency trans-
former form the foundation of the power conditioner used in this
plasmatron.
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On the efficiency of the fuel cell vehicles with
onboard hydrogen generation 
Babak Fahimi
University of Texas at Arlington
416 Yates Street, Arlington, TX 76019
Tel: 817-272-2667, EML: fahimi@uta.edu
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II. COLD PLASMA FOR HYDROGEN HARVEST

Cold plasmas have been used for fuel gas treatment and are very
promising for organic synthesis because of non equilibrium proper-
ties, low power requirements and its capacity to induce physical and
chemical reactions within gases at relatively low temperatures [3].
The electrons in Cold plasma can reach temperatures in the range
of 104 − 105 ºK so they would be very energetic while the gas tem-
perature could remain at room temperature. High electron temper-
ature and so high energy, determines the unusual chemistry of Cold
plasmas [3]. This removes the necessity to preheat feed streams.
Different types of cold plasma arise from the generation mechanism,
applied pressure and the electrode geometry. 

In this section, results of an experimental test incorporating a
pulsed cold plasma chamber are reported. The chemical reaction
within the chamber using ethanol as fuel can be summarized as:

(6)

Assuming this ideal conversion, one mole of ethanol and three
moles of water produce 6 mole of hydrogen and one mole of car-
bon dioxide. Given the fact that the molar weight of ethanol and
water are 46 and 18 respectively, the weight proportion of the
ethanol in the initial mixture is 46%. Furthermore, the burn energy
of the alcohol (LHV) in air equals 18kJ/gram. Therefore the com-
plete burn of one mole of ethanol creates 828 kJ of energy. The
burn energy of hydrogen (LHV) is 120kJ/gram which corresponds to
a total burn energy of 1440 kJ for a total of 6 moles. As a result the
ideal, no energy consumption, fuel conversion process can increase
the heat production of a unit volume of ethanol fuel by 75%. It must
be noted that the choice of HHV or LHV does not alter this figure
significantly. It is notable that the hydrogen harvested through this
conversion process may be used directly in a PEM fuel cell or alter-
natively be used for partial enrichment of fuel in Diesel and gaso-
line engines to improve fuel economy. Figure 2 illustrates a sum-
mary of the chemical reaction in the cold plasma chamber.

Figure 2: breakdown of the chemical reaction in the cold plasma
chamber

As one can note by taking into account the balance between
both sides of (6) and the respective bond energies at the end of the
process there is need for 266 kJ of external energy per one mole of
ethanol.

However, the ethanol and water must be heated from 20ºC to
80ºC (100ºC for water) to the evaporation temperature. The required
power for conditioning of one mole of fuel is about 650W.
Following the Maxwellian distribution of speeds at low degree of
ionization the plasma atoms move and collide. If the energy is lower
than the activation energy, the collision is elastic, if higher the col-
lision is inelastic and a quanta of activation energy is absorbed,

however the excess of the collision energy is released in the
mechanical motion. Therefore, for a ethanol flow rate of 0.21mole
/min there would be a need for approximately 800W to sustain plas-
ma ((0.21mole/60) 6 1023 1.6 * 10-19*2). Therefore, under ideal con-
dition, 800W needs to be spent electrically to maintain the “chemi-
cally loaded” plasma. This crude stationary model serves the simple
purpose of energy balance calculation and did not explain why the
simple heating of the gas will not make the same effect as plasma.
Also it did not include the inherent generation and recombination
of photons in plasma which are the important part of energy bal-
ance. In simple words to produce 5kW of hydrogen the ideal device
have to spend 800W of electrical power on plasma sustaining and
600W on fuel conditioning which corresponds to a total external
energy of 1400W. The heat required for conditioning of the fuel can
be retrieved from the fuel cell so the necessary power in generation
of 5kW of hydrogen power is close to 800W. Using (5) and assum-
ing an efficiency of 80% for the ASMD, 90% for the power condi-
tioner, and 45% for the PEMFC variation of the overall efficiency
with respect to γ has been computed and plotted in figure 3. As can
be seen from Fig. 3 assuming somewhat ideal figures for the effi-
ciency of various blocks in a system including an onboard fuel
reformer, the overall efficiency will be very close to those of inter-
nal combustion engine. This observation suggests that to make this
technology competitive, a much higher efficiency in the main
propulsion electric drive and the power conditioner used in plas-
matron has to be sought. 

Figure 3: Overall Efficiency versus γ curves for ηASM D =0.8, ηPS =
0.9, ηFC =0.45 while η is variable

Figure 4 illustrates the overall efficiency of the power train
assuming an efficiency of 80% for the fuel reformer (very close to
the theoretical limit) as a function of γ for various values of the fuel
cell efficiency. One can note that efficiencies of 60% or better in fuel
cell can make a case for feasibility of the FC-vehicles in comparison
with the conventional automobiles.

Figure 5 illustrates an example of the plasmatron and terminal
measurements for the current and voltage in our experimental
setup. The power supply was comprised of a front end buck con-
verter followed by a flyback converter and a high frequency/high
voltage transformer capable of creating high voltage impulses with
a magnitude of 25kV within a frequency bandwidth of 30kHz. The

slew rate of the voltage across the terminal was measured at 1 
kV
μsec

.

With an airgap length of 15 mm between the electrodes, it would
take about 15 μsec to develop the breakdown voltage. Once the gap
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discharge occurs, within 200 ηsec the voltage is cleared. However,
to obtain the optimal residence time and to achieve a chemical equi-
librium the frequency of the pulse trains was set at 2kHz. Our exper-
imental measurement indicates that for an input electric power of

27W a net hydrogen power of 121W was generated. As expected
this is somewhat less efficient than the theoretical limit.

III. CONCLUSIONS

The ultimate success and sustainability of the fuel cell powered
vehicles depend on efficient generation of hydrogen. In considering
an onboard fuel reformer, and given the theoretical limits and state-
of-the technology, it seems that the additional complexity, cost, real
estate required for introduction of the FC-powered vehicles does not
result in a tangible leap as far as the overall efficiency of the power
train is concerned. A breakthrough in development of highly effi-
cient fuel cells can change this conclusion! 
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Figure 4: Overall Efficiency versus  curves for  while   is variable

Figure 5: Voltage and current waveforms obtained from a 200 W
cold plasma Hydrogen chamber using ethanol as fuel

See us at APEC-Booth 300
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IEEE ECCE 2009 Call For Papers
The first annual IEEE Energy Conversion Congress and Exposition
(ECCE2009) will be held in San Jose, California, USA, September 20-24,
2009. This new conference combines the former IEEE Power
Electronics Specialists Conference (PESC) with the technical sessions of
the Industrial Power Conversion Systems Department (Electrical
Machines Committee, Industrial Drives Committee, Industrial Power
Converter Committee and the Power Electronics Devices and
Components Committee) previously presented at the IEEE Industry
Applications Society Annual Meeting.  More information about the con-
ference and exposition can be found at http://www.ecce2009.org .

Papers are solicited on any subject pertaining to the scope of the con-
ference that includes but is not limited to the following major topics:

Energy Conversion Systems

• Renewable and Alternative Energy Systems
• Control Issues
• Thermal Management and Efficiency
• Electrical Power Systems
• Power Quality
• Grid Interface and EMI
• Reliability and Diagnostics
• Modeling, Analysis and Simulation 

Components, Subsystems, and
Applications
• Power Converters
• Power Electronics Components and Packaging
• Electric Machines and Actuators

• Electric Drives
• Applications

More detailed description of the topic areas may be found at
http://www.ecce2009.org/CallforPapers.htm 

ECCE 2009 Author Deadlines:

January 15, 2009: A digest of proposed papers must be submitted
via the ECCE web site
May 25, 2009: Notification to authors of acceptance or rejection of
papers selected for presentation
July 20, 2009: Completed papers and IEEE copyright forms received.

Approximately 600 papers will be presented at the conference in
either oral or poster format. Authors are requested to submit a digest
summarizing each proposed paper. The digests will be reviewed via
a double-blind peer review process in order to ensure that the final
program has the highest possible technical quality.  

Each digest must be no longer than five (5) pages including key
equations, figures, tables, and references, but no author names or
affiliations. The digest must state the purpose of the work, the man-
ner in which it advances engineering and/or science, and specific
results and their significance in sufficient detail to enable a thorough
and fair review process.  More detailed instructions regarding the
digest format and access to the digest submission web site can be
found at http://www.ecce2009.org/DigestUpload.htm .

For further information, please contact the ECCE Technical
Program Co-Chairs at Tech_Prog_Chairs@ecce2009.org 
Prof. Thomas Jahns  Prof. David Perreault  Dr. Brian Welchko
UW-Madison             MIT GM Adv. Tech. Center
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IEEE Joint IAS/PELS/IES German Chapter meets
on mini and micro electrical drive systems
Dr. Omid Forati Kashani

The last meeting of the IEEE Joint IAS/PELS/IES German Chapter in
2008 took place on 16th and 17th of October in Schönaich,
Germany. The host of the meeting was Dr. Fritz Faulhaber GmbH &
Co. KG, one of the companies specialized in the field of mini and
micro electrical drive systems world wide. The first day of the meet-
ing began with a get-together dinner party in Lago restaurant in
Böblingen, Germany, sponsored by Dr. Fritz Faulhaber Company.
That was a good opportunity for the participants to talk and discus
their fields of interests with each other enjoying a multiple course
menu in a friendly atmosphere.

The second day of the meeting began with the welcome presen-
tation of Dr. Thomas Bertolini, the managing director of the Dr. Fritz
Faulhaber Company. He introduced the history of the Dr. Fritz
Faulhaber Company, its field of activities and the diverse mini and
micro electrical drive systems manufacturing there, e.g. systems with
coreless DC-motors and very small gears. Dr. Fritz Faulhaber
Company is able to manufacture electrical DC-motor with a diame-
ter of 1.9 mm.

As the second lecturer Mr. Herbert Wallner of Dr. Fritz Faulhaber
Company introduced the functionality of some types of rotor posi-
tion or speed sensors for mini and micro drive systems and some
criteria for choosing the proper sensor for each application. The
next lecture was presented by Dr. Andreas Wagener and Mr. Achim
Haag of Dr. Fritz Faulhaber Company, who presented together the
control strategies for the high performance positioning drives such
as the one applied in Surface Mounted Device (SMD) mounting
machines.

The audience listening to the lecturers at Dr. Fritz Faulhaber
Company

After coffee break in the IEEE-business part of the Meeting Prof.
Heinz van der Broeck, the IEEE Joint IAS/PELS/IES German Chapter
Chairman, gave some information about the activities of the Chapter
in 2008 and upcoming related events. He was handed over the IAS
Outstanding Continued Performing Chapter Award 2008 by Past
Chapter Chairman Dr. Peter Magyar, who had represented the
Chapter and had become this award during the 2008 IEEE Industry
Applications Society Annual Meeting in Edmonton, Canada.
Honoring long-standing Chapter members Prof. Ingo Hahn, the IEEE
Joint IAS/PELS/IES German Chapter Vice Chairman, mentioned the
names of the Chapter members, who have their decades anniversary
of IEEE membership in 2008, and congratulated them. In the next
part of the IEEE-business Mr. Peter Schuster of Wittenstein electron-
ics GmbH presented the invitation for the next Chapter meeting in

2009. The last part of the IEEE-business was the Chapter board elec-
tion for 2009-2010 term. The new elected officers are Prof. Ingo
Hahn of the University of Erlangen-Nuremberg as Chairman, Dr.
Edwin Kiel of Lenze AG as Vice Chairman, Prof. Axel Mertens of
Gottfried Wilhelm Leibniz Universität Hannover as Secretary and Dr.
Mark Bakran of Siemens AG as Treasurer.

After IEEE-business part of the meeting the next lecturer before
lunch was Mr. Thomas Fuchs of Dr. Fritz Faulhaber Company, who
presented his field of activities about measurement, analysis and
damping of noise and vibration of electrical drive systems.

Meeting participants in the Dr. Fritz Faulhaber Company site 

After business lunch Mr. Claus Herrmann of Dr. Fritz Faulhaber
Company gave some information about the site and the production
lines there. After that the participants had the opportunity to visit the
production lines of coreless electrical motors, mounting of very
small gears and testing of drive components.

The meeting participants visiting production lines at Dr. Fritz
Faulhaber Company

As the last lecturer after production line visit Dr. Jens Haug gave
some Information about innovation management at Dr. Fritz
Faulhaber Company. He described, how the knowledge and inno-
vation will be directed to the production in a structured and sys-
temized manner at Dr. Fritz Faulhaber Company.

Continuing the activities of our Chapter the first IEEE Joint
IAS/PELS/IES German Chapter meeting in 2009 will be held on 19th
and 20th of March at Wittenstein electronics GmbH in Igersheim,
Germany. For more information please visit our website at:
http://www.ewh.ieee.org/r8/germany/ias-pels/index.html.

Dr. Omid FORATI KASHANI, IEEE Joint IAS/PELS/IES 
German Chapter

omid.foratikashani@ieee.org
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Meetings of Interest
24th Annual IEEE Applied Power Electronics Conference and
Exposition, APEC’09, will be held 15-19 Feb. 2009 at the Marriott
Wardman Park Hotel, Washington, D.C.  For further details please
visit www.apec-conf.org 

International Electric Machines and Drives Conference,
IEMDC2009, will be held 3-6 May 2009 in Miami, FL.  For more infor-
mation please visit the conference website: http://www.iemdc2009.org
or contact the General Chair, Prof. O.A. Mohammed at
Chair@iemdc2009.org 

IEEE 7th International Symposium on Diagnostics for Electrical
Machines, Power Electronics & Drives, SDEMPED2009, 31
August to 3 September 2009 in Cargese, France.  For more informa-
tion visit the website:  www.sdemped09.iut-amiens.fr

IEEE Vehicle Power and Propulsion Conference, VPPC2009, will
be held 7-10 September 2009 at the University of Michigan-Dearborn,
Dearborn, MI. For more information visit www.vppc09.org or contact
the General Chair, Prof. Chris Mi at mi@ieee.org 

European Power Electronics, EPE2009, is planned for 8-10
September 2009 in Barcelona, Spain. Call for papers to be released
in May 2008 with deadline for receipt of synopses Nov. 2008.  For
more information visit: http://www.epe2009.com 

1st Annual Energy Conversion Congress and Exposition
(ECCE2009) is announced for 20-24 September 2009 at the Double
Tree Hotel at 2050 Gateway Place in San Jose, CA.  For more
information on ECCE2009 visit the conference website:
www.ecce2009.org

44th Industry Applications Society annual meeting is
announced for 4-9 October 2009 in Houston, Texas.  This will be a
new meeting format following the transition of IAS committees to
ECCE2009 with more emphasis on tutorials and workshops.  For
more information visit the website at: www.ieee.org/ias2009 
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A big step forward for simulation software
The acquisition of Ansoft by ANSYS, Inc. expands the breadth of

multiphysics capabilities from ANSYS and gives engineers a power-
ful range of simulation tools for power electronic and electro-
mechanical design.

In July 2008, ANSYS, Inc. acquired Ansoft, a leading developer of
high-performance Electronic Design Automation (EDA) software.
With this combination of two world-class engineering companies,
ANSYS is poised to address the continuing convergence of the
mechanical and electrical worlds, across a whole range of industry
sectors. The collective depth and breadth in simulation technology
that ANSYS now possesses will enable the company to provide very
comprehensive multiphysics solutions, by tightly integrating these
critical simulation domains previously assessed separately.  

The Ansoft-ANSYS combination will address the exploding glob-
al demand for more automated and functional products in a wide
range of industries:  alternative energy, wireless technology, high-
speed digital devices, automotive, and aerospace.  The combined
company will deliver an unprecedented range of simulation tech-
nology, from electromagnetics to thermal, fluid flow to structural,
physical to behavioral.  Together the product portfolio will deliver
simulation driven product development across the entire spectrum
of engineered products.

This entry of ANSYS into the electronic design software industry
broadens the company’s range of simulation solutions. Furthermore,
adding Ansoft electromagnetics and electromechanical functionality

to ANSYS technologies for structural and fluid dynamics simulations
greatly expands the range of multiphysics simulations that can be
performed.

With these comprehensive multiphysics solutions, electronics
engineers can readily evaluate stresses, as well as assess reliability
of devices undergoing shock and vibration. They can study various
cooling strategies for electronics and better understand heat flow.
All of this can be accomplished while also optimizing the design of
electromechanical components or studying signal and power
integrity of high-performance electronics. The various simulations
can be tied together within the ANSYS Workbench framework for a
smooth exchange of data between various field solvers and design
tools, and also with ANSYS Engineering Knowledge Manager (EKM)
software for managing simulation data.

Such a unified approach, breadth of engineering solutions and
depth of multiphysics technologies gives development teams the
tools they need in a competitive environment, where the ability to
design power electronic systems and electromechanical components
better and faster will likely be decisive for a growing number of
companies in the coming years.

The product suite will advance the vision for Simulation Driven
Product Development. Some benefits of this depth of solution will
be realized immediately; even more value will be revealed in inno-
vative ways throughout long-term product development. The Ansoft
technology integration to the ANSYS products will allow users to
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perform simulated tests that would otherwise not be possible, a
process that is critical to customers exploring and expanding oper-
ational boundaries in developing leading-edge products and
processes.

The ANSYS vision involves a solid base of advanced technolo-
gies that enables virtual prototyping. Process compression speeds
up the simulation effort. And finally, dynamic collaboration results
in innovative products. The ANSYS Workbench platform provides
the framework for the process, combining the steps in a truly cou-
pled fashion. 

Delivering world-class technologies has been part of the ANSYS
strategy for developing — and acquiring — new capabilities.
Ansoft solver products HFSS and Maxwell, for high- and low-fre-
quency simulation, add two leaders in their respective physics
areas.

The ANSYS vision for virtual prototyping targets the simulation
of complete systems. To date, the company provides comprehen-
sive multiphysics, meshing and high-performance solvers for high-
fidelity 3-D product simulation. Ansoft brings a new concept to the
portfolio with the Simplorer product for simulating 1-D systems
modeled through a schematic, or circuit, interface.  Future devel-
opment efforts at ANSYS have the opportunity to link 1-D circuit
and 3-D high-fidelity simulation applications through reduced-
order models and co-simulation techniques. Ultimately, this will

provide a tightly integrated environment for simulating complete
systems that include both control and hardware elements.

Historically, Ansoft has shared the ANSYS vision for multi-
physics simulation by creating straightforward ways for solvers to
exchange data. For upcoming releases, the combined development
team will consider ways to harmonize that exchange mechanism
and deliver true multiphysics integration between all of the core
solver products.

Unifying these ANSOFT and existing ANSYS technologies will
create a dynamic CAE collaboration environment that defines and
communicates the process for electronics simulation.  For example,
in an electric motor drive system application, this solution will
allow one engineer to model the power control system, another to
develop the motor hardware, and both together to understand the
effects of the physics coupling.

As the Ansoft technologies are fully integrated into the product
suite from ANSYS, customers will find that they can simulate their
products in ways never imagined possible before.

Contributed by:
H. Mark Ravenstahl, Director, Marketing Communications, Ansoft,

LLC.
John Krouse and Barry Christensen of ANSYS Corp. 

www.ansoft.com
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The nine chapters of this book lay out the
fundamentals of power systems in a very
readable and understandable manner without
extensive use of mathematics.  This makes it
a good introduction text for power engineer-
ing but also for students in all engineering dis-
ciplines who wish a broader perspective on
the engineering field.  In reviewing this text I
have in mind the material and presentation
manner of other authors on the same subject,
including Charles A. Gross’s Power System
Analysis from J.Wiley & Sons that covers gen-
eration, transmission, machines and system
protection.  Also, the McGraw Hill text by
William D. Stevenson, Jr. Elements of Power
System Analysis conveys much the same
materials.  And more recently the text from J.
Wiley edited by Michel Crappe, Electric
Power Systems that translates the earlier work
of two French books published in 2003 into
English and then expands on these.  This
most recent work also covers similar material
but conveys it to the reader with a more per-
sonal style, more conversational as it were,
with worked examples to assist in grasping
the content and a wide assortment of prob-
lems at the end of each chapter.

The analysis of electric machines, the
transmission line, and transformer are well

done and very readable.  As a reviewer I
appreciated the treatment given to fault
protection and the present and future sta-
tus of our legacy power generation, trans-
mission and distribution infrastructure.  To
learn that in the U.S. alone electricity con-

sumption has grown some 400 times dur-
ing the twentieth century and that on aver-
age the generating capacity of the U.S. is
3kW per capita are striking statistics.
Given the growing penetration of renew-
able sources into our power systems the
concerns with stability and security of the
networks are becoming severe.  In the final
chapter El-Hawary takes the reader
through 2003- the year of the blackout by
laying out in chronological order the
events that transpired prior to and during
the bleakest moments of power delivery.

NINE CHAPTERS
Chapter 1:  Introduction
Chapter 2:  Basics of Electric Energy

System Theory
Chapter 3: Power Generation and the

Synchronous Machine
Chapter 4:  The Transformer
Chapter 5:  Electric Power Transmission
Chapter 6: Induction and Fractional

Horsepower Motors
Chapter 7:   Faults and Protection of

Electric Energy Systems
Chapter 8:   The Energy Control Center
Chapter 9:   The Present and Future of

Electric Energy Systems
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Book Review: 
Introduction to Electrical Power Systems

Mohamed E. El-Hawary
Copyright  © IEEE

John Wiley Publishers, 2008, pages 394
ISBN: 0470408634
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The Power Electronics Society is calling for
Nominations for the following two awards.
Using the provided form, please submit your nominations no later
than January 31, 2009 to the following address or you may go online
and email the form to the PELS office at IEEE.

Kevin Fellhoelter, PELS Awards Chair
c/o Donna Florek
IEEE Power Electronics Society
445 Hoes Lane
Piscataway, NJ  08855
Phone: +1 732-465-6480
Fax: +1 732-562-3881
k.fellhoelter@ieee.org: 
CC: d.florek@ieee.org

Richard M. Bass Outstanding Young Power Electronics
Engineer Award (established in 1994) 
Description: To recognize outstanding achievement in the field of
Power Electronics by an engineer less than 35 years of age. 
Prize: $1,500, a Certificate, and reimbursement for transportation
expenses up to $500 to attend the annual PELS Awards Banquet. 
Funding: Funded by the IEEE Power Electronics Society. 
Eligibility: Open to all IEEE members of any grade active in the field
of Power Electronics and less than 35 years of age as of January 1
of the year of the award. 
Basis for Judging: Outstanding contribution in the multidisciplinary
field of power electronics. Outstanding contribution encompass a
broad range of activities including research, innovative product
design, teaching, and project management. The technical disciplines
which encompass the field of power electronics include the analy-

sis, design, development, simulation and application of electronics
devices, magnetics, controls and power circuits for inverters, con-
verters and motor drives ranging in power levels from fractions of a
watt to megawatts. 
Presentation: Annually, at the PELS Awards Banquet customarily held
at the annual Energy Conversion Congress and Exposition (ECCE). 

IEEE Power Electronics Society Distinguished Service Award
(established in 1996) 
Description: To honor long and distinguished service to the welfare
of the IEEE Power Electronics Society at a level of dedication and
achievement rarely demonstrated. 
Prize: $3,500 and a suitably engraved Plaque. 
Funds: Funded by the IEEE Power Electronics Society. 
Eligibility: Open to all members of the IEEE Power Electronics
Society. 
Basis for Judging: Outstanding contributions over a substantial time
period encompassing creative and invigorating leadership of the
Society, exceptional administrative and managerial accomplishments
on behalf of the Society, identification of new technologies within
the scope of the Society and nurturing activities to support these
emerging technologies, initiation of innovative programs to encour-
age wider participation in the full spectrum of Society activities, and
the general communication and advocacy of power electronics tech-
nology to the technical community as a whole. 
Presentation: Annually, at the PELS Awards Banquet customarily
held at the annual Energy Conversion Congress and Exposition
(ECCE). 
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The author, Robert Spence has taught elec-
tronic circuits for the past 45 years at
Imperial College London, now puts his
class notes into a first year circuits course.
Those familiar with classical circuits texts
such as William H. Hayt and Jack E.
Kemmerly’s Engineering Circuit Analysis
will find the Spence book a new perspec-
tive on linear, passive component, circuits.
Introductory Circuits leaves the mathemati-
cal developments to his math colleagues
and the underlying physics to that depart-
ment and focuses on the engineering and
application aspects of circuits.  Doing so
leaves time in a 20 lecture semester to
include nonlinear components such as
diode and zener diode fundamentals as
well as three full chapters on operational
amplifiers and their engineering applica-
tions. The OP AMP theory provides excel-
lent fundamentals for students who will
pursue analog circuits in more depth, or
study these components to the level one
would encounter in reading the text:
Operational Amplifiers Design and
Applications edited by Tobey, Graeme and
Huelsman published by McGraw Hill for
Burr-Brown.   The book consolidates cir-
cuit theory taught to some 4000 students
over the years by Prof. Spence.

Two aspects of this book caught my
attention, one, the practical nature of the
many worked examples and second, the
intentional focus on the design process.
Both of these tactics underlie a strong com-
mitment to engrain the fundamentals of
engineering into students of circuits.
Having worked through some of the
examples in the book I find them to be

very thought provoking and exemplars of
what engineering students will encounter
in their professional experience.

THIRTEEN CHAPTERS
Chapter 1:  The Design Process
Chapter 2:  Electronic Circuits
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