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John M. Miller
2011 General Chair

Jodl . il

It gives us great pleasure to be able to welcome you to Phoenix for the 3rd Annual
IEEE Energy Conversion Congress & Exposition®. This conference is the merging of the
PELS Power Electronics Specialist Conference and the Industrial Power Conversion
Systems Department sessions of the IAS Annual Meetings. ECCE 2011 continues to in-
tegrate the successful IEEE Energy 2030 conference that was initiated to foster energy
conversion technology, policy and economic framework directed at the creation of a
sustainable, global, energy infrastructure by 2030.

ECCE 2011 is replete with distinguished plenary speakers, tutorials given by experts
from industry and academia, panels of experts in rap session, and ample opportunity
to network and make new acquaintances in the energy conversion field. The approxi-
mately 600 high-quality technical papers to be presented in oral and poster sessions
will take you into the practical and theoretical underpinnings of all aspects of energy
conversion technology.

We hope you will take away a deeper appreciation for emerging systems and applica-
tions having electric power processing at their core, efficiency and sustainability as
their goal, and mandate to tackle energy sustainability head-on through conservation,
overall carbon emissions reductions, and with environmental and policy changes to
anchorto. Itis our hope that we can all be proud of ECCE, as it strives to be the preemi-
nent conference in energy conversion technologies. ECCE is also the place to renew
old acquaintances and make new ones, network with colleagues and enjoy the good
company of your colleagues from around the world. It won't be all work and no play at
ECCE 2011 ©.

We would also like to welcome everyone to America’s sunniest metropolis, Phoenix,
Arizona. Phoenix is the gateway to the Grand Canyon, and its history is a testament to
the spirit of puebloans, ranchers, miners and visionaries. High tech, aerospace and
service industries make up the major portion of the economic base of Phoenix. Phoenix
is recognized as a preferred location for high-tech institutes. Projected against the
rich backdrop is a panorama of urban sophistication: resorts and spas that drop jaws,
stadiums and arenas worthy of the world’s biggest sports spectacles, restaurants with
inspired cuisine, and golf courses that beckon players the year round. We hope you
enjoy your time here in Phoenix.

Finally, we would like to thank all the members of the organizing committee, the pro-
gram chairs and vice chairs, the program committee, and the authors for their efforts
in putting together this event. We would also like to thank Opal-RT Technologies Inc.,
General Atomics Electromagnetics, Power-One, United Technologies Research, GE
Global Research and Nexteer Automotive for their support of ECCE 2011. We hope that
you enjoy this important technical meeting in a most timely and exciting field!

Uday Deshpande
2011 Co-General Chair
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Schedule-at-a-Glance

SATURDAY, SEPTEMBER 17, 2011

3:00 pm — 5:00 pm

Registration Open

Atrium Lobby

SUNDAY, SEPTEMBER 18, 2011

7:00 am — 7:00 pm

T1-1 Practical Aspects in
Modern Design Process of
Electric Motors

12:00 pm — 1:00 pm

Registration Open

Atrium Lobby

Tutorials Group 1 ¢ 8:30 am — 12:00 pm
Ellis East

T1-4 Reliability of IGBT Modules
in Energy Conversion

Ellis West Cowhoy Artists

T1-2 Understanding of Electrical T1-3 Carrier Based PWM
Concepts in Wind Turbines and Methods For AC-DC-AC and AC-
Photovoltaic Arrays AC Power Conversion Systems

Cassidy

Lunch on Own

T1-5 Ultra-Capacitors in Power
Conversion: Analysis, Modeling
and Design in Theory and Practice

Curtis

T1-6 Inductive Wireless Power
Transmission

Tutorials Group 2 ¢ 1:00 pm — 5:00 pm

T2-1 Design and Modeling

of Dual Fed Async
Generators: Applicati

Ellis West Cowbhoy Artists Ellis East

T2-2 Design Considerations for T2-3 Artificial Intelligence
Photovoltaic Systems Installed Techniques in Power Electronics

Cassidy

T2-4 Practical Design and
hronous Challenges of Traction Inverter

on to Wind

Power Generation

4:30 pm — 5:00 pm
5:00 pm — 7:00 pm

T2-5 Designing with Lithium-
lon Batteries: An Engineering

Curtis

T2-6 Multilevel Converters:
Recent Development of

on Curved Surfaces and Motor Drives for Electrified Vehicles Perspective Topologies and PWM Control
Methods
New to ECCE/PELS/IAS Reception (for those new to the organizations) Atrium
ti Atrium

Opening R

P

MONDAY, SEPTEMBER 19, 2011

7:00 am — 7:00 pm
8:00 am — 10:00 am
10:00 am - 10:20 am

Registration Open Atrium Lobby
Plenary S Regency ABCD
AM Break Atrium Lobby

Breakout Sessions © 10:20 am — 12:00 pm

Ellis West Curtis Cassidy Ellis East Remington  Cowboy Artists Russell Sundance Borein Phoenix Regency ABCD
S1:Solar PV S2: Power Semi- S3:Model-Based  S4: Distributed S5:DC-DC S6: Induction S7: Multilevel S8: MPPT S9: Indirect AC- S10: SP1: Wind
Technology conductors: Sensorless Utility Voltage Converters: Machines Converters | Algorithms AC Converters|  Transportation Energy
Thermal Control Regulation Topologies | for Solar PV Applications: Conversion
Management Systems General

12:00 pm — 1:20 pm

Lunch on Own

Breakout Sessions  1:20 pm - 3:00 pm
Ellis West Curtis Cassidy Ellis East Remington  Cowboy Artists Russell Sundance Borein Regency CD Regency AB
S11: Wind S12: Power S13: Direct S14: Distributed S15:DC-DC S16: Thermal S17: Voltage S18:DC-DC S19: Indirect AC- S20: SP2: Power
Energy: Semiconductors:  Torque Control Grid Controls Converters: Analysis and  Source Inverters Converters AC Converters Il Transportation ~ Supply on Chip
Generators and Packaging Controls | Losses | for Solar PV Applications:
Drives Systems | Voltage Converters
3:00 pm — 3:20 pm PM Break Atrium Lobby

Breakout Sessions ¢ 3:20 pm - 5:00 pm

Ellis West Curtis Cassidy Ellis East Remington  Cowhoy Artists Russell Sundance Borein Regency CD Regency AB
S21: Wind S22: Magnetic ~ S23: Sensorless  S24: Microgrid §25:DC-DC $26: Thermal S27: Inverter S28:DC-DC S29: Modeling S30: SP3: PEV

Energy: Power Component Control Issues Controls Converters: Analysis and Control Converters and Control Transportation  Infrastruture and
Electronic Design & Modeling Losses Il Techniques for Solar PV of AC-AC Applications: Technologies
Converters Applications Systems Il Converters Infrastructures

5:00 pm — 7:00 pm
5:00 pm — 10:00 pm
8:00 pm — 10:00 pm

Expo Open/Expo Reception Supported in part by Opal-RT Technologies, Inc.

Student Demonstrations

Industry Student Dinner Supported by GE Global Research and Nexteer Automotive (ticketed function)

TUESDAY, SEPTEMBER 20, 2011

7:00 am — 6:00 pm
9:00 am — 6:00 pm
9:00 am — 6:00 pm
9:20 am — 9:40 am
9:30 am — 10:00 am
10:00 am - 10:30 am
10:30 am — 12:00 pm
12:00 pm — 1:20 pm
1:30 pm — 2:00 pm
2:00 pm — 2:30 pm
2:30 pm - 3:00 pm
3:00 pm — 3:30 pm
3:30 pm — 5:00 pm
5:00 pm — 6:00 pm

Registration Open
Exhibit Hall Open
Student Demonstrations
AM Break

GE Industrial Seminar

Ford Motor Company Industrial Seminar
Poster S |
Lunch in the Exhibit Hall

Magnetics Industrial Seminar

Opal-RT Technologies Industrial Seminar.

Freescale Semiconductors Industrial Seminar
PM Break

Poster S

]
JMAG Industrial Seminar and Cocktail Reception Supported in part by JSOL Corporation and Powersys, Inc

Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1

Phoenix Convention Center, West Hall 1

Phoenix Convention Center, West Hall Prefunction

Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1
Phoenix Convention Center, West Hall 1

Phoenix Convention Center, West Hall 1
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TUESDAY, SEPTEMBER 20, 2011 (Continued)

R1 Mission Impossible? A 100% R ble Energy S

Remington

organized by Dan M. lonel

WEDNESDAY, SEPTEMBER 21,

\ 2

2011

Rap Sessions ® 7:30 pm — 9:00 pm

iety R2 Vehicle Electrification Technologies, Today and Tomorrow,

organized by Chris Mi

R3 Plug-in Electric Vehicles and the Electric Power Grid:

Colliding Industries, organized by Jin Wang

7:00 am — 7:00 pm Registration Open Atrium Lobby
Breakout Sessions ® 8:00 am - 9:40 am
Ellis West Regency C Cassidy Ellis East Remington  Cowhoy Artists Russell Sundance Borein Regency D Regency AB
S31: Wind S32: Magnetics S33: Drive S34: Transient S35: Resonant  S36: Fractional ~ S37:Z-Source S38: LED S39: AC-DC S40: SP4: Power
Energy: Grid Issues | Behavior in Grid DC-DC Slot Machines Inverters Drivers | Rectifiers: Transporation Magnetics for
Connection Connected and Converters | Design and Applications: Smart Grid
and System Stand Alone Analysis Electric Applications
Integration Systems Drivetrain
9:40 am - 10:00am AM Break Atrium Lobby
Breakout Sessions © 10:00 am - 11:40 am
Ellis West Regency C Cassidy Ellis East Remington  Cowhoy Artists Russell Sundance Borein Regency D Regency AB
S41: Wind S42: Power S43: PM S44: Grid S45: DC-DC S46: Faults and  S47: Modeling S48: LED S49: High S50: SP5: Super-
Energy: Semiconductors: Machine Interactive Solar Converters: Diagnostics and Control of Drivers || Performance Transportation Conducting
Generators and High Controls PV Systems | Topologies Il Single-Phase Power Factor Applications: Machines
Controls Temperature Inverters Correction Battery Modeling
Devices and Charging

11:40 am-1:30 pm  Lunch on Own

Breakout Sessions ¢ 1:30 pm - 3:10 pm

Ellis West Regency C Cassidy Ellis East Remington  Cowhoy Artists Russell Sundance Borein Regency D Regency A
S51: Wind S52: Power S53: Sensorless S54: Grid S55: Resonant S56: Electric S57: Modeling S58: Lighting S59: AC-DC  S60: Transportation ~ S61: DC-DC
Energy: Control  Semiconductors: Control | Interactive Solar DC-DC Traction and Control of Applications Rectifier Applications: Converters:
Techniques Wide Bandgap PV Systems || Converters |1 Machines Three-Phase Control | Batteries, Digital Control
Devices Inverters Ultracapacitors,
and Fuel Cells
3:10pm-330pm  PM Break Atrium Lobby
Breakout Sessions ® 3:30 pm - 5:10 pm
Ellis West Regency C Cassidy Ellis East Remington  Cowboy Artists Russell Sundance Borein Regency D Regency A
S62: Energy S63: Power S64: Sensorless S65: Impact S66: Resonant ~ S67: Advanced  S68: High Power S69: S70: Single S71: Rail, S72: Integrated
Storage | Devices: Parallel Control Il of Renewable DC-DC Electric Machine Inverters Uninterruptible Phase AC-DC  Aerospace, and DC-DC
and Series Energy Systems  Converters Il Design | Power Supplies Rectifier: Control Marine Converters
Operation on Utility Grid and Analysis

7:00pm-9:30pm  ECCE Banquet

THURSDAY, SEPTEMBER 22, 2011

7:00am-3:00pm R

Ellis West Curtis A Cassidy Ellis East
S73: Energy S74: Electric ~ S75: Modulation S76: DC-DC S77:DC-DC S78: Advanced  S79: Multilevel
Storage Il Machine Techniques Converters for Converter Electric Machine  Conve
Modeling Renewable Controls Il Design Il
Energy Systems

Phoenix Convention Center, North 120 B-D

egistration Open

Breakout Sessions © 8:00 am - 9:40 am

rters |1 Voltage

Atrium Lobby

Remington  Cowboy Artists Russell Sundance Borein Curtis B Phoenix
S80: Medium S81: Single S82: Contactless  S83: Inverter

Phase AC- Power Transfer Applications
Industrial Drives ~ DC Rectifier:

Topology

9:40 am - 10:00am AM Break Atrium Lobby
Breakout Sessions © 10:00 am - 11:40 am
Ellis West Curtis A Cassidy Ellis East Remington  Cowhoy Artists Russell Sundance Borein Curtis B Phoenix
S84: Energy S85: Switched S86: Drive S87: Solar PV S88: DC-DC S89: Permanent S90: Inverter S91: STATCOM S92: AC-DC S93: DC-DC S94: General
Storage: Reluctance Control System Design Converter Magnet Machine PWM Controls Rectifier Converters: Passive Inverter
Bateries Machines and Architecture Controls Il Optimization Techniques Control Il Components Technologies
11:45am-1:40 pm  Awards Lunch Regency ABCD

Breakout Sessions ® 1:40 pm - 3:20 pm

Ellis West Curtis A Cassidy Ellis East Remington Cowhoy Artists Russell Sundance Borein Phoenix
S95: Ocean and S96: Power S97: Drive Issues Il S98: Grid S99: DC-DC S100: Special S101: Modular ~ S102: Active Filters S103: Three-Phase S104: Soft-
Wave Energy Devices: Interactive Converters: Application Multilevel Applications AC-DC Rectifiers Switching
Harvesting | Measurement and Renewable Energy ~ Topologies IlI Machines Converters Inverters
Characterisation Systems
3:20pm-3:40pm  PM Break Atrium Lobby

Ellis West

S105: Ocean and Wave
Energy Harvesting Il

Curtis A
S106: IGBT Modules

Breakout Session

Ellis East
S107: DC Microgrids

Remington

$108: Multiphase DC-DC
Converters

s  3:40 pm - 5:00 pm

Cowboy Artists

S109: Synchornous
Reluctance Machines

Russell
S110: Boost Inverters

Sundance
S111: Utility Applications
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Registration Services

Registration Booth

Saturday through Thursday
Atrium (Hyatt Regency Phoenix)

On-site registration will be open during the following hours:

Saturday, September 17.......cccccveveeecevereerenne 3:00 pm —5:00 pm
Sunday, September 18 ........ccoovevevieeccrveeernes 7:00 am —7:00 pm
Monday, September 19........cccccveveveverecrveriennes 7:00 am —7:00 pm
*Tuesday, September 20.........ccccoeveveververecrrnnee. 7:00 am —6:00 pm
Wednesday, September 21.........cccoevververeernnee. 7:00 am —7:00 pm
Thursday, September 22..........cccocvevververecrnnee. 7:00 am — 3:00 pm

*0n Tuesday, the registration booth will be located in West Hall
Prefunction at the Phoenix Convention Center.

Full Conference Registration

Full Conference Registration admits one entrance into all tech-
nical sessions, plenary sessions, rap sessions, access to the
exhibition and all social functions (except the Industry Student
Dinner). Additional guest tickets for receptions can be pur-
chased at the Registration Desk.

Full Conference Registration Rates

[EEE MEMDET oot $675.00
Student [EEE M@MDET ...ttt $225.00
Society MEMDBET ... $625.00
Life MEMDET ...ttt $300.00
NON-MEMDET ..ot $900.00

One-Day Registration

One-Day Registration admits one entrance into that day’s tech-
nical sessions, the plenary sessions**, rap sessions**, indus-
trial seminars**, and access to the exhibition (Monday only).

One-Day Registration Rates

Society MemMbBEr ... $325.00
[EEE MEMDET ... $375.00
NON-MEMDBET ...t $425.00

Certificate of Attendance
Certificates of Attendance will not be provided for ECCE 2011.

Tutorial Registration**

Tutorials will take place on Sunday, September 18, 2011. You
may select one morning session and one afternoon session.
The rates are outlined below. The registration rate is the same
if you choose to attend either one or two tutorials. The registra-
tion fee includes materials for all 12 tutorials.

Society MEMDBET ... $325.00
[EEE MBIMDET oottt e e e e enee s $350.00
NON-MEMDET ..ttt e e e seenees $375.00

**Access to specified sessions is permitted only if applicable
for that day’s activities.

Expo Only

Expo Only Registration gives admission to the Exposition, only,
on Tuesday, September 20. Admission is $25 for those entering
between 9:00 am — 1:30 pm, free to those entering after 1:30 pm.
Registration is required. You may purchase an Expo Only Regis-
tration at the Registration Desk located just outside the Exhibit
Hall on Tuesday.

Guest Tickets

Guests may purchase a registration for $175, which includes
admission to the opening reception, awards luncheon and con-
ference banquet. A limited number of awards luncheon and
conference banquet tickets will be sold onsite. You can still in-
clude your guests’ name on the registration form, even if he or
she does not want to attend the social functions. You may also
purchase individual event tickets per the rates below.

Opening Reception TICKEt.......ccovvveecereiriecese e $60.00
ECCE Banquet TICKET . ... $75.00
Awards Luncheon Ticket ..., $60.00
LUNCI TICKEL .. vttt ssnssenssens $30.00
Industry Student DINNer ..., $100.00
Receipts

All who register online will receive a receipt/confirmation via
email. All registrants will also receive a receipt attached to their
badge, which can be obtained upon check-in. If you need ad-
ditional paperwork, please contact the customer service staff,
located at the Registration Desk.

Badges

Badges should be worn at all official functions of the meeting.
Badge checkers will be stationed throughout the meeting ar-
eas. Only those with technical registrations will be allowed into
sessions. If you forget or lose your badge, you may obtain a sec-
ond badge at the Registration Desk with proof of registration.

Message and Information Center

Saturday through Thursday
Atrium (Hyatt Regency Phoenix)

If you need to reach a fellow attendee, messages and notices
may be placed on the Message Board. Please plan to check
these boards regularly in case other attendees are trying to
reach you. Qutside of registration hours it is recommended that
messages be left at the attendee’s hotel. Attendees will not be
paged.
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General Information

2011 IEEE Energy Conversion Congress & Exposition® e

Accessibility for Registrants with Disabilities

The meeting staff will work with attendees to provide reason-
able accommodations for those who require special needs. To
request assistance on-site, please check in at the Registration
Desk.

Business Center

Thy Hyatt Regency Phoenix Business Center is located on the
first floor, lobby level and is open every day, Sunday through
Saturday from 9:00 am — 5:00 pm. Services include copies, fax-
ing, and internet.

Cameras and Recording Devices

The use of cameras and/or recorders is strictly prohibited dur-
ing the oral and poster sessions. Limited use is allowed for
Exhibitors in their own booth area. Personal photography is al-
lowed at social functions.

First Aid

The Security Department at the Hyatt Regency Phoenix is
equipped with basic first aid supplies. If you are in need of
emergency services or hospital care, the nearest hospitals are
as follows:

Good Samaritan Medical Center
1111 E McDowell

Phoenix, AZ 85006

602-239-2000

1.9 miles from hotel

St Luke Medical Center
1800 E Van Buren
Phoenix, AZ 85006
602-251-8100

1.9 miles from hotel

Hotels

The ECCE 2011 headquarters hotel is the Hyatt Regency
Phoenix:

Hyatt Regency Phoenix

122 North 2nd Street

Phoenix, Arizona, USA 85004

Tel: (602) 252-1234 Fax: (602) 254-9472

Internet Access

Complimentary wireless internet access will be available for
ECCE 2011 attendees in the designated hot spot area of the Expo
Hall (West Hall 1) at the Phoenix Convention Center on Tues-
day and in the Atrium at the Hyatt Regency Phoenix on Monday
through Thursday.

Local Transportation

The Phoenix Sky Harbor International Airport is located 6.5
miles from the hotel, or about a 15 minute drive. A taxi fare will
run about $18.00, one way and Taxis are readily available 24hrs
a day both atthe airport and outside the Hyatt Regency Phoenix.
For private pickups, AAA Sedans is the preferred vendor and
they can be reached at 1-430-888-8888 to schedule a pickup.

You may also choose to take the Valley Metro Light rail from the
Airport to and from the Hyatt Regency Phoenix. To get to the
Hyatt on the light rail you will need to take the Free PHX airport
shuttle to the 44th & Washington Metrorail stop and take the
train to stop #14 — 3rd & Washington. Once off the train, exit
left (West) off the train towards 2nd Street. Head right (North)
on 2nd Street and the Hyatt will be one block North on your
left-hand side. For more information and rates for the light rail,
please visit www.valleymetro.org.

Lost & Found

Lost and found is located at the event registration desk in the
Atrium at the Hyatt Regency Phoenix.

Parking

Self-parking at the Hyatt Regency Phoenix is available in the
city run and owned garage at the corner of 2nd Street and Ad-
ams Street. Per day pricing is currently $19.00 and is subject to
change without notification. Self-parking is on a first come, first
serve basis. Valet parking is also available at the hotels front
drive, current valet parking price is $27.00 per day. Self and va-
let parking can be posted to guest rooms. Please inquire at the
front desk for this service.
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Meals & Refreshments

Full conference registration includes all meals, refreshments and social functions (except the Industry Student Dinner) provided by ECCE

2011.

Morning Refreshments

Monday, Wednesday and Thursday — Atrium (Hyatt Regency
Phoenix), Tuesday — West Hall 1 (Phoenix Convention Center)

Monday, September 19.......ccccoveveververnernenn. 10:00 am — 10:20 am
Tuesday, September 20..........ccccoeerveeecrccrecrnee. 9:20 am —9:40 am

Wednesday, September 21........ccooveververiennnns 9:40 am —10:00 am
Thursday, September 22...........ccccoevveverrerrenenns 9:40 am —10:00 am
Lunch

Tuesday — West Hall 1 (Phoenix Convention Center)

Tuesday, September 20........cccoeveverenerrerreirenens 12:00 pm — 1:20 pm

Awards Lunch

Thursday — Regency ABCD (Hyatt Regency Phoenix)
Thursday, September 22.........coooeeeeeeeeeecnnes 11:45 am — 1:40 pm

Afternoon Refreshments

Monday, Wednesday and Thursday — Atrium (Hyatt Regency
Phoenix), Tuesday — West Hall 1 (Phoenix Convention Center)

Monday, September 19.......cccoevvvveverecninnenes 3:00 pm —3:20 pm
Tuesday, September 20........cccoooevvererreereeneennens 3:00 pm —3:30 pm
Wednesday, September 21........cccovveveverncinnen. 3:10 pm —3:30 pm
Thursday, September 22.........cccovveveverneennen. 3:20 pm —3:40 pm

Special Events

Meet and Greet the Fellows Reception

Sunday, 5:00 pm —7:00 pm
Atrium (Hyatt Regency Phoenix)

Join us for a Meet and Greet the Fellows Reception within the Sunday evening Opening Reception of ECCE 2011. A chance to chat, take photos and
congratulate the 2011 IEEE Power Electronics Society Class of Fellows that have chosen to receive their award at ECCE.

PELS Fellows

Ilvo Barbi PEL, IE
Federal University of Santa Catarina Depart-
ment of Electrical Engineering

Honored for contributions to soft switching
converter technology.

Bo Cho PEL, IA, AES, IE
Seoul National University School of EE and
Computer Science

Honored for contributions to large-scale dis-
tributed power electronics systems.

Fujio Kurokawa PEL, IA, IE
Nagasaki University

Honored for contributions to switching power
converter control.

IAS Fellows

Zheng Shen PEL
= University of Central Florida

Honored for contributions to the development
of lateral power metal-oxide semiconductor
field-effect transistors.

Vatche Vorperian PEL
Jet Propulsion Laboratory California Institute
of Technology

Honored for contributions to pulse width mod-
ulated and resonant converters.

Ram Bhatia PEL, IA
ABB Group

Honored for leadership in management of
large motor projects.

Joseph Ojo PEL, PE, IA, IE
Tennessee Tech University

Honored for contributions to dual stator wind-
ing electric machines.
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New to ECCE/PELS/IAS Reception

Sunday, 4:30 pm —5:00 pm
Atrium (Hyatt Regency Phoenix)

Are you new to ECCE and have not previously been involved
with PELS or IAS? Attend this reception to meet other new at-
tendees and the organization’s leaders to enhance your ECCE
experience.

Opening Reception

Sunday, 5:00 pm —7:00 pm
Atrium (Hyatt Regency Phoenix)

Catch up with your industry partners and friends! Grab a drink
and relax before the week ahead.

Guest Breakfast

Monday, 9:00 am — 10:00 am
Suite 322 (Hyatt Regency Phoenix)

ECCE guest ticket holders are invited to attend the ECCE Guest
Breakfast. The hotel concierge will join you at 9:30 am to dis-
cuss things to do while you are in Phoenix and to answer any
specific questions about the city.

Expo Reception

Monday, 5:00 pm —7:00 pm
West Hall 1 (Phoenix Convention Center)
Supported in part by Opal-RT Technologies, Inc.

=

O PAL-RT

Enjoy a drink and light snacks while you mingle with industry
partners and friends and explore the latest advances in prod-
ucts and services to meet the needs of current and future chal-
lenges facing the energy conversion industry.

Industry Student Dinner

Monday, 8:00 pm — 10:00 pm
West Hall 1 (Phoenix Convention Center)
Supported by GE Global Research and Nexteer Automotive

imagination at work

nexieer

The Industry Student Dinner will bring together students and
industry for an information exchange session. Leading industry
representatives will present information on the latest technolo-
gies and products they are developing and provide opportunity
for the student community to see how their learning experienc-
es are applied in the industry.

AIl ECCE 2011 student registrants can attend this event for free.
Exhibitors have been given three free tickets to the dinner and
may purchase additional tickets for $50. Tickets for individuals
from non-sponsoring/non-exhibiting organizations are available
for $100 and can be purchased at the ECCE Registration Desk.

During the dinner, students will have the opportunity to display
posters displaying student projects or other industry-related in-
terests to discuss with industry partners during this event. At
the end of the night, each industry participant will be able to
vote for the top three posters. These posters will be displayed
and announced in the exhibit hall during lunch on Tuesday.

Many students reserved space for their posters in advance of
the conference. If you were unable to do so, we still welcome
you to bring your poster but space will be allotted on a first
come, first serve basis for all posters not reserved in advance.
All posters must be removed by 10:10 pm on Monday night.

We look forward to you joining us for a productive evening!

ECCE Banquet

Wednesday, 7:00 pm — 9:30 pm
North 120 B-D (Phoenix Convention Center)

Join your colleagues for great food, drinks, entertainment and
networking.
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Presenter Information

Oral Presenters

Speaker Ready Room
Saturday through Thursday

Moran (Hyatt Regency Phoenix)

ALL Oral Presenters must check in at the Speaker Ready Room
at least 4 hours prior to their scheduled presentation. Even if
you have submitted your presentation in advance and have no
changes, you must check and confirm that the presentation is
correct.

The hours of operation of the Speaker Ready Room are:

Saturday, September 17.......ccccceveveeerereeneenenns 3:00 pm —5:00 pm
Sunday, September 18 .........ccceeeveveceeeeereenne 7:00 am —7:00 pm
Monday, September 19.......ccccevvveveeerererinnnns 7:00 am —7:00 pm
Tuesday, September 20........cccevvrvereeereereerennens 7:00 am — 6:00 pm
Wednesday, September 21........ccccovvevecrnennnee 7:00 am —7:00 pm

Thursday, September 22.........ccoevvvcerrnerrenne. 7:00 am — 3:00 pm

You may also edit your presentation at this time. When you are
finished reviewing your presentation and verify it is ready, the
AV personnel will queue your presentation onto the networked
conference computers. The file will then be transferred to the
computer network for presentation in the scheduled room.

Oral Presenters’ Orientation and Breakfast

A Presenters’ orientation will be held for all present-
ers and session chairs from 7:00 am — 8:00 am, Monday,
Wednesday and Thursday in the Phoenix Ballroom at the
Hyatt Regency Phoenix. Oral presenters should meet
with their respective session chairs to review the format
and timing of their session and alert conference manage-
ment of any changes. Oral presenters should attend the
orientation each day that they are scheduled to provide
an oral presentation (or chair a session); you may only
attend breakfast on days on which you are scheduled to
speak.

Poster Presenters

Poster Presentation Schedule
Tuesday
West Hall 1 (Phoenix Convention Center)

Poster Session |......ccveevenrneereensenens 10:30 am — 12:00 pm
Poster Session Il ... 3:30 pm —5:00 pm

300 posters will be on display on Tuesday in West Hall 1 of
the Phoenix Convention Center. The poster presenters should
be available for questions at their display boards during their
scheduled poster presentation time. If you are unsure in which
session your poster will be presented, please review the com-
plete Technical Program schedule starting on page 34.

Poster Session | Setup

Presenters will have access to the exhibit hall, West Hall 1
(Phoenix Convention Center), starting at 8:30 am to set up their
poster. Presenters for Poster Session | must have their post-
ers set-up no later than 10:30 am. Poster presenters must then
take their posters down promptly at 12:00 pm. Any posters that
remain on the poster boards at 12:30 pm, and do not belong in
Poster Session Il will be removed and kept at the Registration
Desk. Uncollected posters will be discarded if not picked up by
Wednesday at 5:00 pm.

Poster Session Il Setup

Presenters for Poster Session Il will have from 1:30 pm to
3:00 pm to set-up their posters. Posters for Poster Session Il
must be set up no later than 3:00 pm and must be removed no
later than 5:00 pm.

Do not leave your presentation on the poster board. Posters re-
maining after 5:30 pm on Tuesday will be removed and kept at
the Registration Desk. Uncollected posters will be discarded if
not picked up by Wednesday at 5:00 pm.

Poster Boards & Push-pins

4'x8’ poster boards will be provided, so please keep these di-
mensions in mind when printing your posters. Push pins will be
provided for all poster presenters.

Poster Presenter’s Orientation and Breakfast

The poster presenter’s orientation will be held from
7:00 am - 8:00 am, on Tuesday, in the Phoenix Ballroom of
the Hyatt Regency Phoenix. Presenters should meet with
their respective session chair to review the format and
timing of the session and alert conference management
of any changes. Only one presenting author per poster
should attend; you may only attend breakfast on the day
you are scheduled to present (Tuesday).
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All of the following meetings will be held at the Hyatt Regency
Phoenix.

IAS Committee Meetings

Industrial Power Conversion Systems Department
Sunday, September 18

7:00 pm —8:00 pm

Sundance

Industrial Drive Committee
Monday, September 19
7:00 pm —8:00 pm

Russell

PEDCC

Monday, September 19
7:00 pm —8:00 pm
Cowboy Artists

Electric Machines Committee
Tuesday, September 20

6:00 pm —8:00 pm

Cowboy Artists

IPCC in conjunction with PELS Technical Committee
(Power Conversion Systems and Components)
Tuesday, September 20

6:00 pm —7:00 pm

Ellis East

ECCE Committee Meetings

2013 ECCE Organizing Committee
Sunday, September 18

8:00 pm —9:00 pm

Sundance

Technical Program Committee
Monday, September 19

7:00 pm —8:00 pm

Boardroom, Second Floor

2012 ECCE Organizing Committee
Tuesday, September 20

6:30 pm —7:30 pm

Suite 318

ECCE Steering Committee
Wednesday, September 21
1:30 pm — 3:30 pm

Boardroom, Second Floor

PELS Committee Meetings

PELS Meetings Committee
Sunday, September 18
11:30 am — 4:30 pm

Borein

Editorial Meeting IEEE Trans. on PE
Sunday, September 18

4:00 pm —7:00 pm

Suite 324

IEEE PELS Sustainable Energy Technical Committee
Monday, September 19

7:30 pm —8:30 pm

Remington

PELS Bylaws and Constitution Committee
Tuesday, September 20

8:00 am —9:00 am

Boardroom, Second Floor

IEEE Power Electronics Society Standards Committee (PELSC)
Tuesday, September 20

6:00 pm —7:00 pm

Suite 324

Technical Committee (High Performance and Low Cost Applications)
Wednesday, September 21

11:40 am — 1:30 pm

Suite 324

PELS Nominating Committee
Wednesday, September 21
12:00 pm — 1:00 pm

Suite 318

PELS Electronics Transformers Technical Thrust
Wednesday, September 21

1:00 pm —4:00 pm

Suite 314

Power Magnetics for Smart Grid: IEEE Standards Roadmap
Wednesday, September 21

4:00 pm —6:30 pm

Suite 324

PELS TC Chairs
Thursday, September 22
12:00 pm —2:00 pm
Boardroom, Second Floor

PELS Operations Committee
Thursday, September 22
4:00 pm —10:00 pm

Cassidy

PELS AdCom Committee Meeting
Friday, September 23

7:00 am —3:00 pm

Ellis
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Events held at the Hyatt Regency Phoenix (see map above)

Event Location Date

Tutorials Russell, Borein, Cowboy Artist, Curtis, Ellis and Cassidy September 18
ECCE Opening Reception Atrium September 18
Breakout Sessions Regency, Phoenix, Sundance, Remington, Russell, Borein, September 19-22

Cowboy Artist, Curtis, Ellis West, Ellis East, and Cassidy

Plenary Session Regency ABCD September 19
Rap Sessions Remington, Russell and Borein September 20
Awards Luncheon Regency ABCD September 21
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Events held at the Phoenix Convention Center (see map above)

Event Location Date
Exposition West Hall 1 September 19-20
Expo Reception West Hall 1 Supported in part by Opal-RT Technologies, Inc. September 19
Industry Student Dinner West Hall 1 Supported by GE Global Research and Nexteer Automotive ~ September 19
Student Demonstrations West Hall 1 September 20
Industrial Seminars West Hall 1 September 20
Poster Sessions West Hall 1 September 20
Cocktail Reception West Hall 1 Supported in part by JSOL Corporation and Powersys, Inc. September 20
ECCE Banquet North 120 B-D September 21

TN AL NGO TR TR reR T T o i W W o 5 [ L 1 4%



e 2011 IEEE Energy Conversion Congress & Exposition®

Plenary Session

Monday, September 19 8:00 am — 10:00 am

Chair: K. Rajashekara, Rolls Royce Corporation, USA
Regency ABCD

GaN as a Displacement Technology for Silicon in
Power Management

For the past three decades, power management efficiency and
cost have shown steady improvement as innovations in power
MOSFET structures, technology, and circuit topologies have
paced the growing need for electrical power in our daily lives. In
the lastfew years, however, the rate of improvement has slowed
as the silicon power MOSFET has asymptotically approached
its theoretical bounds. We will address the new game-changing
power management products, available today and planned for
the near future, that are built using Gallium-Nitride. Enhance-
ment mode eGaNTM FETs, first introduced in June 2009, will be
demonstrated in various applications and compared against
state-of-the-art silicon power MOSFETs. GaN roadmaps for im-
proved device performance and for system-on-chip integration
will also be discussed. Performance is only one dimension in
the equation leading to the conclusion that GaN-on-silicon is
a broad displacement technology for silicon-based power de-
vices. The other dimensions are product reliability, ease of use,
and cost. These topics will also be discussed showing that the
capability to displace silicon across a significant portion of the
power management market is now in hand.

Dr. Alex Lidow is Co-founder and CEQ
of Efficient Power Conversion Corpora-
tion (EPC). EPC is privately funded and
designs, develops, and produces Galli-
um-Nitride-on-Silicon transistors and in-
tegrated circuits used in power manage-
ment.

The Past, Present, and Future of Photovoltaics

The solar cell industry has grown at an astonishingly high rate
over the past decade. This growth has been both in what one
could consider the “traditional” areas such as flat panel crys-
talline silicon arrays, as well as in “new” technologies such as
thin film CdTe arrays on glass. A review will be presented of
the past developments in the photovoltaic landscape from the
early days and their use in space exploration to their explosive
growth in terrestrial power production today. A snapshot of the
current PV industry along with a summary of the current tech-
nological barriers will be given. Finally, examples of the future
areas of research and a summary of what is needed to continue
to accelerate PV adoption in the U.S. will be provided.

Dr. Ryne Raffaelle is presently the Vice
President for Research and Associate
Provost at Rochester Institute of Technol-
ogy, Rochester, NY. Prior to this, he was
the Director of National Center for Pho-
tovoltaics in the U.S. Department of En-
ergy’s (DOE) National Renewable Energy
Laboratory (NREL).

A Joule in Hand Is Worth Ten in the Ground

In many applications, the energy converted to useful work is a
small fraction of the potential energy of the natural resource
used. Consequently, there is a vast resource of wasted energy
available to be tapped. This is the near-term opportunity of en-
ergy efficiency and can be harnessed by adopting a systems
approach and recognizing the value of demand-side manage-
ment together with advances on the supply side. Within this
broader context, power conversion technologies play a critical
role enabling gains in overall system efficiency in applications
ranging from buildings to airplanes over their full life cycle.

Dr. David Parekh serves as Vice Presi-
dent, Research, and Director, UTRC, re-
sponsible for advancing the corporation’s
commitment to growth through technol-
ogy and innovation. UTRC is the corpo-
rate research center for the businesses
of United Technologies.
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Tuesday, September 20

7:30 pm — 9:00 pm

R1 Mission Impossible? A 100% Renewable Energy
Society

Remington

Two presentations by invited experts will briefly describe the
latest initiatives and plans for Hawaii in the US and for Denmark
in the EU. In “The US Story — Hawaii”, Professor Anthony Kuh
from the University of Hawaii will discuss the Hawaii Clean En-
ergy Initiative and Renewable Energy and Island Sustainability
(REIS) program at the University of Hawaii at Manoa. In “The
European Story — Denmark”, Dr. Carsten Hein Westergaard
will discuss the current state of wind energy in Denmark, and
what it takes to go beyond and even reach 100%.

Moderator
Dan M. lonel, Chief Scientist, Vestas Americas

Presenters

Anthony Kuh, Chair, Electrical Engineering Department,
University of Hawaii, and Director, Renewable Energy and
Island Sustainability (REIS) Center

Carsten Hein Westergaard, Director of Global Technology,
Vestas Americas

R2 Vehicle Electrification Technologies, Today and
Tomorrow

Russell

Electric drive vehicles use grid electricity to displace the usage
of gasoline and reduce total emissions in personal and commer-
cial transportation systems. It is clear that, with strong support
from government and industry around the world, the paradigm
shiftis inevitable. Power electronics and electric machines are
the enabling technology propelling this paradigm shift. Manu-
facturers and suppliers are racing to develop and perfect new
technologies which will not only affect consumers, but will also
affect society as a whole, having economic, governmental and
also environmental impacts. This rap session is to look at the
emerging technologies in the field that may have profound im-
pacts on the electrification of the automobile.

Moderator
Chris Mi, Associate Professor, University of Michigan —
Dearborn

Presenters

Chris Mi, Associate Professor, University of Michigan —
Dearborn

Jim Spangler, Senior Researcher, Argonne National Laboratory
Burak Ozpineci, Group Leader, Oak Ridge National Laboratory
Chun-Taek Rim, Professor, Korea Advanced Institute of Science
and Technology

R3 Plug-in Electric Vehicles and the Electric Power
Grid: Colliding Industries

Borein

With the predicted rise of Plug-in hybrid electric vehicles, the
first time in the history, automotive manufacturers and electric
power companies are working together to identify conflicts,
challenges, and benefits. Collaborative fleet studies are being
carried out around the country. Automotive companies are in-
vestigating fuel economy, battery life, and warranty related is-
sues; and electric power companies are looking at impact to
existing infrastructure and possible usages of PHEVs to allevi-
ate problems such as mismatch between demand and supply.
Meanwhile, to make things more complex, large fleet owners
are expecting to maximize the return of their investments by
providing ancillary functions such as frequency regulation. For
all the parties involved, expectations and doubts co-exist. Thus,
with three presentations by experts from industry, national lab,
and academia, this rap session will focus on the interactions
between Plug-in hybrid vehicles and electric power grids. Load
impact, vehicle to grid, communication, ancillary functions,
ownership, charging facilities, policy and standards will be dis-
cussed.

Moderator
Jin Wang, Professor, Ohio State University

Presenters

Jin Wang, Professor, Ohio State University

Haukur Asgeirsson, Manager, DTE Energy

Ted Bohn, Senior Researcher, Argonne National Laboratory
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Note: All tutorials are held on September 18, 2011. Pre-registra-
tion for each tutorial is required. Please visit the Registration
Desk for space availability.

Sunday, September 18

8:30 am — 12:00 pm

Morning Sessions

T1-1  Practical Aspects in Modern Design Process of
Electric Motors

Russell

Instructors: David A. Staton, Motor Design Ltd., UK;

Dan M. lonel, Vestas R&D Technology Americas, Inc., USA;
David G. Dorrell, University of Technology Sydney, Australia,
and Gianmario Pellegrino, Politecnico di Torino, Italy

The tutorial covers from an industrial perspective some of the latest
developments in the subject of electric machines and includes timely
topics such as heating and ventilation, the effect of manufacturing
tolerances, the influence of fabrication processes on material
properties, the unbalanced magnetic pull and the torque ripple due
to eccentricity, manufacturing technologies like segmented stators
for brushless PM machines and die-cast copper rotors for induction
motors, the role of computer aided engineering in the industrial
environment. The fundamental theory of brushless DC, inverter
and line-fed synchronous PM, induction and switched reluctance
machines is briefly reviewed. The relative merits of each machine type
are discussed. The state of the art topologies and the emerging trends
are also presented. Particular emphasis is placed on the possible
shortage of NdFeB magnets and on potential alternatives for rare-
earth free or even magnet free solutions. The presentation includes the
main aspects of power electronics and controls directly affecting the
electric machines. Topics such as the risk for PM demagnetization, the
effect of switching frequency, supplementary losses and heating are
discussed. Design procedures that include a multi-physics approach
encompassing the electromagnetic and the thermal field together with
the mechanical stress are described. The electromagnetic methods
range from analytical closed-form techniques to ultra-fast simplified
FEA and time stepping transient FEA. A lumped parameter model is
preferred for the thermal study. Extensive details are provided for the
thermal analysis of electric machines, which is a topic less covered in
the published literature. Many examples are provided from a variety of
industries ranging from very small motors for house hold appliances,
to fans and pumps that account for the largest proportion of energy
consumption and go all the way to some of the largest traction motors
and generators developed for renewable and alternative energy
applications. A discussion of the trends and anticipated industry
developments is also included. The course topics are structured
as follows: () Efficient multi-physics analysis of electrical motors;
() Thermal analysis of electrical machines — the neglected design
aspect; (lll) Application example — Interior permanent magnet motor;
(IV) Manufacturing process effects on the electrical motors design
procedures.

T1-2  Understanding of Electrical Concepts in Wind
Turbines and Photovoltaic Arrays

Ellis West
Instructor: Ned Mohan, University of Minnesota, USA

This 4 hour tutorial will present the basic concepts in understanding
how electricity is generated by wind turbines and photovoltaic
arrays. The primary audience is engineers (EE, ME, CE, etc) who are
involved with developing these plants, and are not very familiar with
the electrical basics that they should know. The topics include basics
of power systems and power electronics, as well as of electric drives
required in wind turbines. The interface between the source (wind
turbines or PV arrays) and the grid needs to be controlled such as the
overall system operates at the maximum power point under varying
input conditions. In addition to providing the big picture, the following
topics will be covered: Energy Scenario, Power Systems Basics,
Power Electronics and Electric Drives.

T1-3  Carrier Based PWM Methods For AC-DC-AC and
AC-AC Power Conversion Systems

Cowboy Artists

Instructors: Seung-Ki Sul, Seoul National University,
Republic of Korea, and Ahmet M. Hava, Middle East
Technical University, Turkey

Switch mode power converters such as voltage source inverters/
converters (VSI/VSC) are widely employed in most electric energy
systems (in AC motor drives in industry, wind turbine and PV systems
in renewable energy, in HVAC systems in residential areas, in electric
drives of HEV applications, etc.). Operating with fixed DC bus voltage,
VSlIsprovide controlled frequency and voltage outputatthe ACterminals
by means of pulse width modulation (PWM) techniques. Recently
reaching the commercialization stage, matrix converters also utilize
the PWM techniques. Thus, PWM methods are widely employed in AC/
DC/AC or AC/AC switch mode power conversion. Starting in 1960s and
developing rapidly (at the most accelerated pace over the last decade),
the carrier based PWM (CB-PWM) techniques have been exclusively
researched. With various power converter topologies available
and large number of PWM techniques existing, the understanding,
selection, and implementation of CB-PWM methods is a significant
challenge; a methodical classification, selection, and implementation
technique is required. Intended, for intermediate level audience, this
tutorial provides the attendant the necessary in depth background on
CB-PWM methods for switch mode power converters. The modern
power converter topologies utilizing CB-PWM are reviewed, CB-PWM
principles reviewed, and then CB-PWM methods are investigated in
detail. The methods are classified, their performance characteristics
evaluated, and their implementation and application examples are
discussed. Attendees can directly apply the knowledge gained to their
practical design and implementation problems. The proposed tutorial
is a half day tutorial and it consists of the four main parts below listed.
Part 1: Basic Voltage Source Converter Topologies Utilizing PWM,;
Part 2: The Task and The Location of The PWM Unit in The VSI/VSC
of a Power Conversion System; Part 3: PWM Principles, Methods,
Performance Characteristics, and Implementation Issues; Part 4:
Applications of PWM Methods in Power Converters.
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T1-4  Reliability of IGBT Modules in Energy
Conversion

Ellis East

Instructors: John F. Donlon and Eric R. Motto,
Powerex, Inc., USA

This tutorial addresses the reliability of the IGBT power module which
is the heart of converters used in energy conversion applications. It
has proven to be a highly reliable and rugged component. However,
it must be applied within its ratings and capabilities. This tutorial will
discuss the proper selection of the IGBT, its limitations and failure
modes, the precautions that must be taken to ensure long life, and the
design and application considerations that affect reliability. Attendees
will gain an understanding of the need to protect the IGBT from internal
and external disturbances and practical solutions to over current, over
voltage, and over temperature conditions. The workshop is intended
to be of interest to those who use, apply, procure, or specify power
electronic products based on the IGBT as the power switch.

T1-5  Ultra-Capacitors in Power Conversion: Analysis,
Modeling and Design in Theory and Practice

Cassidy

Instructor: Petar J. Grbovic, HUAWEI Technologies,
Germany

In this tutorial, we will discuss application of ultra-capacitors in power
conversion, with particular attention on analysis, modeling and design.
In first part of the tutorial background and history of power conversion
systems will be presented. Needs for the use of energy storage in
these applications will be identified and discussed. Background theory
of ultra-capacitors will be given in the second part of the tutorial. The
ultra-capacitor modeling with attention to the application oriented
model will be given. Method to compute the ultra-capacitor current
stress and power losses for different conditions will be discussed.
We will see how the ultra-capacitor losses depend on the charge/
discharge frequency and how the losses can be computed when
the charge/discharge current frequency is in range of mHz (very
low frequency) and in range of couple of Hz (low frequency). Some
application examples, such as variable speed drives with braking and
ride through capability will be given. In the third part of the tutorial,
structure of a typical power conversion system with ultra-capacitor
energy storage will be presented. Different power conversion systems
such as variable speed drives, renewable applications (wind for
example), autonomous diesel generators, STATCOM devices with short
term active power capability and short term UPS will be discussed. The
main functional blocks of such systems will be identified. In the fourth
part the tutorial, we will discuss selection and design of the ultra-
capacitor module. We will see how the ultra-capacitor rated voltage
and capacitance should be selected according to the application
requirement. Then, losses and efficiency of the ultra-capacitor module
versus size and cost will be discussed. Couple of application examples
such as variable speed drives will be given. Finally, some aspects of
the ultracapacitor module design will be presented. Series connection

of elementary ultra-capacitor cells and voltage balancing issue will be
discussed. The module thermal design will be considered too. Further,
some details of the interface dc-dc converters will be given. Needs for
the dc-dc converter will be discussed. State of the art topologies will
be compared according to the applications requirement and design
guidelines will be given. Couple of design examples will be given. In
concluding part of the tutorial, trends in development of the ultra-
capacitors and applications will be discussed. This tutorial is aimed
at power electronics engineers who want to improve their knowledge
and understanding of advanced ultra-capacitor energy storage
devices and their application in power conversion, nowadays as well
as in the near future.

T1-6  Inductive Wireless Power Transmission

Curtis

Instructor: Eberhard Waffenschmidt, Fachhochschule Kdin,
Germany

Wireless power transmission is known since more than a century,
but recently it got more and more attention, because users demand
wireless operation for a growing number of applications. Cheap power
electronics at suitable operating frequencies are nowadays available
and could make those whishes possible. However, the design of such
a system is not always straight forward, and engineers are facing a
number of issues they didn’t have before. Therefore, this tutorial is
offered to all, who intend to design an inductive wireless power system
and to those, who have to decide, whether an application would be
possible. The tutorial covers the following topics: (1) Applications —
From Milliwatts to Kilowatts: A number of examples for wireless power
applications will be presented ranging from small mobile devices to
electric vehicle charging. These will be existing products and examples
from R&D; (2) Resonant power transmission: It will be discussed, what
the real benefit of resonant operation is. The differences of resonances
on the transmitter and the receiver side and parallel and series
resonant operation will be investigated. Based on this, the influence
on power transfer, losses, efficiency and control will be explained; (3)
Limits of inductive power transmission: The wireless power transfer is
limited by several parameters. Here, the limits which are determined
by efficiency and by magnetic emissions will be determined; (4) Free
positioning of receivers: Many wireless power applications benefit
from a free placement of a power receiver. Suitable coil arrangements
and winding designs will be presented; (5) Design of transmitter and
receiver inductors: The quality factor of the transmitter and receiver
coils is a crucial parameter for an efficient wireless power system.
However, at higher operating frequencies AC losses significantly
deteriorate the coil properties. The losses can be minimized by an
optimized design, which will be shown for wire-wound and printed
circuit board inductors; (6) The Wireless Power Consortium and the Qi
standard for mobile devices: In 2010 the Wireless Power Consortium
released the first worldwide inductive wireless power standard for
mobhile devices named Qi. Details of this standard including operating
frequency, power control, device detection, and communication format
will be explained.

e SNO NIRRT oo T ot i W W oA 5 [ L 1 4



e 2011 IEEE Energy Conversion Congress & Exposition®

Sunday, September 18

1:00 pm — 5:00 pm
Afternoon Sessions

T2-1  Design and Modeling of Dual Fed Asynchronous
Generators: Application to Wind Power
Generation

Russell

Instructors: James Hendershot and Tanvir Rahman,
Infolytica Corporation, USA

The design and modeling of dual fed induction generators is
considered in this tutorial. The topic will be covered by using examples
that are focused primarily for wind power generation applications. The
tutorial will begin with an overview of such systems and component
identification. The design and modeling methodologies and challenges
of various components will be discussed then. This will be followed
by discussions on the design of induction generators and their field
oriented control strategies. Topics covered will include design
strategy for initial design (sizing, material and winding designs), load
point analysis, and machine performance etc. Multiphysics aspect
(electromagnetic, thermal, and mechanical) of the design algorithms
will also be discussed. Aside from generator design, there will also be
some general discussions on inverter topology and simulation specific
to such devices. Modern computer aided design software will be used
toillustrate the various design and simulation strategies related to such
systems. As well, a literature review will accompany the presentation
to highlight the state-of-the-art of such systems.

T2-2  Design Considerations for Photovoltaic Systems
Installed on Curved Surfaces

Ellis West

Instructors: Robert S. Balog and Prasad N. Enjeti, Texas
A&M University, USA

With the advent of thin film technology, solar photovoltaic (PV) systems
can now be installed on any surface which facilitates a paradigm shift
from the traditional building applied rigid planar modules to free-form
building integrated photovoltaic systems. PV arrays installed on curved
surfaces enable new concepts for PV applications but also presents
new challenges for balance-of-system components, electrical
interconnections and power conditioning electronics. Non-uniform
and rapid changes in insolation complicate maximum power point
tracking. The aim of this tutorial is to present design considerations
for photovoltaic systems installed in or on non-planar surfaces and
their associate power conditioning architectures. The tutorial begins
with examples of traditional PV systems and emerging applications.
Detailed analysis is presented for estimating the available electrical
power for PV systems installed on arbitrarily non-planar curved
surface along with an analytical thermal model to predict the cell-
by-cell operating temperature, which is an important factor in cell
efficiency and reliability as well as an important consideration for
module integrated power electronics. By way of example, it will be

shown that a) conventional “string” PV architectures in which PV
modules are connected in series/parallel to a central DC-AC inverter
and b) module integrated micro-inverters are not optimal for PV
systems installed on highly curved or irregular surfaces. Several new
approaches are then reviewed for extracting maximum power along
with possible interconnection of module integrated converters with
PV cells. Throughout the course numerous design examples of PV
systems installed on curved surfaces will be presented with simulation
and experimental. Power electronic design engineers who deal with
DC-DC; DC-AC converters for renewable energy systems will find this
course informative and new knowledge gained in this seminar can be
immediately applied.

T2-3  Artificial Intelligence Techniques in Power
Electronics and Motor Drives

Cowboy Artists
Instructor: Bimal K. Bose, University of Tennessee, USA

Artificial intelligence (Al) techniques, such as expert system (ES),
fuzzy logic (FL), artificial neural network (ANN), and genetic algorithm
(GA) have recently brought a new and advancing frontier in power
electronics and motor drives area, which is already a complex
and interdisciplinary technology. The goal of Al is to plant human
intelligence in a computer so that a computer can think intelligently
like a human being. Computational intelligence has been debated over
a long time. There is no denying the fact that Al techniques can solve
complex problems which are difficult to solve by traditional methods.
Currently, Al technology is advancing at a fast rate, and its applications
in power electronics and motor drives are growing fast, as evident by
large number of publications in IEEE journals. Recent advancement of
powerful DSPs and FPGAs is making implementation of fuzzy and neural
systems economical with improvement of performance, compact and
more competitive. Evidently, the future impact of this technology on
power electronics and motor drives is very significant. The frontier of
Al is bringing a new challenge to the traditional engineers specialized
in power electronics and motor drives. The tutorial presentation will
discuss comprehensively the principles of Al and its applications in
power electronics and motor drives. In the beginning, the importance
of Al will be reviewed, which will be followed by brief discussion
on principles of different Al techniques. However, the presentation
will mainly focus on fuzzy logic and neural network (main focus)
applications in the control and estimation of power electronic
systems, illustrating some application examples. Fuzzy logic example
applications will include robust motor speed control, online efficiency
optimization of ac drive, and optimal control of modern wind generation
system. The ANN application examples will include space vector
PWM wave synthesis for 2-level and multi-level converters, delayless
filtering of inverter output waves, waveform generation for converters,
model referencing adaptive control (MRAC) of ac drives, drift-free flux
estimation of drives (approaching zero speed), and neuro-fuzzy control
of drives. Time permitting, computer-aided design examples of fuzzy
and neural systems will be discussed. Finally, in conclusion, the future
prognosis of the technology will be reviewed.
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T2-4  Practical Design and Challenges of Traction
Inverter for Electrified Vehicles

Ellis East
Instructor: Lihua Chen, Ford Motor Company, USA

Specifications provided by automakers for electric drive vary
considerably and can leave the traction inverter suppliers with many
questions regarding power delivery and key component selection.
Requirements the traction inverter designer must meet include
voltage and current ratings, steady-state and transient power delivery,
high reliability and durability, size, package, and cost, etc. However,
compared with regular inverter designs, the harsh vehicle operating
environment and worst case scenarios usually are not fully understood
by designers until their inverters are failed in vehicle test. The intent
of this seminar is to introduce the design and challenges of traction
inverter for electrified vehicle applications from a practical point of
view. Traction inverter design specifications derived from vehicle
applications will be explained; questions and concerns an inverter
designer might have will be addressed by technical details and
benchmarking inverter examples. Inverter key component selection
and sizing will be intensively discussed. Vehicle operation related
extreme conditions and worst case scenarios which usually drive
the inverter design will also be explained. The attendee should leave
the seminar with improved knowledge of particular requirements of
traction inverter design and practical challenges. The seminar is to
aid design engineer better understanding of traction inverter design to
meet automotive application requirements. It should also be of interest
to engineers who work on power electronics circuitry for various
power conversion applications.

T2-5 Designing with Lithium-lon Batteries: An
Engineering Perspective

Cassidy
Instructor: Ashish Arora, Exponent, Arizona, USA

The Lithium-ion chemistry is being adopted rapidly by new sectors of
the electronics and electrical industry with the automotive sectors
being the latest markets to move towards using Lithium-ion as a
power source. Low cost, high energy density, high reliability and low
weight are all features commonly listed as reasons that have made
various industries move away from Nickel based chemistries (NiCad
and NiMH) towards Lithium-ion over the past decade. However, the
speed of adaptation of this technology has varied by industries. While
the consumer electronics industry has been quick to transition almost
completely to using Lithium-ion as an energy storage medium, other
industries such as the medical electronics industry has been a slower
adapter. Part of the reason for the reluctance by certain industries
may be that although Lithium-ion batteries are highly reliable, they
do have some unique failure modes. Under rare circumstances,
Lithium-ion batteries can go into thermal runaway. During this four
hour tutorial, the following topics will be covered: (1) Introduction

of the lithium-ion technology and an insight into how the chemistry
functions; (2) Comparison of the lithium-ion technology with other
battery technologies; (3) Discussion of the typical steps involved in the
manufacturing of lithium-ion cells and the quality checks performed
during the manufacturing process; (4) Discussion of the safety
concernstypically associated with the lithium-ion technology and steps
taken to mitigate these concerns in battery and system designs; (5)
Discussion of the typical techniques used to evaluate and characterize
the performance of these batteries in the field; (6) Examples of the
ongoing reliability test (ORT) procedures typically needed once the
battery system is in the field in actual applications; (7) Introduction of
the typical design topologies and battery management architectures
employed for small and large format lithium-ion batteries. This will
include examples of typical architectures used in the consumer
electronics, telecommunications and automotive industries; and (8)
Discussion of the various industry standards that have been developed
for evaluating both the safety and reliability of lithium-ion batteries.
This will include a description of the approaches taken by the various
industry standards. Itis expected that the attendee through this tutorial
will gain an understanding of lithium-ion batteries and understand not
only how the chemistry functions, but also gain insight into techniques
used and things to consider when adapting this technology for real-
world applications.

T2-6  Multilevel Converters: Recent Development of
Topologies and PWM Control Methods

Curtis

Instructors: Yongdong Li, Tsinghua University, China;
Hirofumi Akagi, Tokyo Institute of Technology, Japan;
Fangzheng Peng, Michigan State University, USA; Jose
Rodriduez, Universidad Técnica Federic Santa Maria, Chile,
and Thiery Meynard, Institut National Polytechnique de
Toulouse, France

Multilevel converters have become the enabling power conversion
technology for high voltage high power applications in power systems
and large motor drives. Since the mid of 1990s, many contributors have
made great effort in developing new multilevel inverter topologies
because the existing multilevel topologies have certain limitations and
are not operable in some applications. In this tutorial, the relationship
between the existing topologies of multilevel converters, like NPC, flying
capacitor, cascaded, MMC and next generation multilevel converters
will be analyzed and the different control methods be summarized,
and their pros and cons in practical applications are reviewed by the
world-class specialists. The emphasis of the tutorial is given to recent
development of topologies and their control methods, and the following
issues will be covered: (1) Multilevel inverters: a survey of topologies,
controls, and application; (2) Recent Advances in Multilevel Converter/
Inverter Topologies and Applications; (3) Topologies of Multi-level
Converters and their development; (4) Classification, and Application of
Modular Multilevel Cascade Converter; and (5) Multi-level conversion:
SMC high voltage inverters.
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Monday, September 19 10:20 am — 12:00 pm

S1 Solar PV Technology

Ellis West
Chair: Ahmed Elasser, GE Global Research Center, USA, and
David Torrey, Advanced Energy Conversion, USA

10:20 am ¢ Novel Non-Flat Photovoltaic Module Geometries and
Implications to Power Conversion

Amulya Karavadi and Robert Balog, Texas A and M University, College
Station, USA

10:45 am ¢ A Test Bench for Accelerated Thermal Ageing of 11I-V
Concentration Solar Cells Using Forward Bias Injection

Fabio Immovilli, Claudio Bianchini, Alberto Bellini and Andrea Sala,
DISMI - University of Modena and Reggio Emilia, Italy

11:10 am ¢ Challenges to Overcurrent Protection Devices Under Line-
Line Faults in Solar Photovoltaic Arrays

Ye Zhao, Brad Lehman, Jean-Francois De Palma, Jerry Mosesian
and Robert Lyons, Northeastern University, USA; Mersen USA
Newburyport-MA, LLC., USA

11:35 am e Analysis and Mitigation of Common Mode Voltages in
Photovoltaic Power Systems

Somasundaram Essakiappan, Prasad Enjeti, Robert Balog and Shehab
Ahmed, Texas A and M University, USA; Texas A and M University -
Qatar, Qatar

$2 Power Semiconductors: Thermal Management

Curtis
Chair: Adam Skorek, University of Québec at Trois-Riviéeres,
Canada

10:20 am e Study and Realization of a High Power Density Electronics
Device Cooling Loop Using a Liquid Metal Coolant

Mansour Tawk, Yvan Avenas, Afef Kedous-Lebouc and Mickael Petit,
Grenoble INP-UJF, France

10:45 am e Drift Region Integrated Microchannel Structure for Direct
Cooling of Power Electronics

Kremena Vladimirova, Jean-Christophe Crebier, Yvan Avenas and
Christian Schaeffer, G2Elab, France

11:10 am ¢ Thermal Management of Compact SMT Multilayer Power
Converters

Ivan Josifovic, Jelena Popovic-Gerber and Jan Abraham Ferreira,
Delft University of Technology, Netherlands

11:35 am ¢ Development and Electrical Characterization of a Vertical
Electrical and Thermal Test Chip (VTTC)

Benoit Thollin, Jean-Christophe Crebier, Yvan Avenas, Pierre-Olivier
Jeannin, Zoubir Khatir and Laurent Dupont, G2Elab, France; LTN/
IFSTTAR, France

S3 Model-Based Sensorless Control

Cassidy
Chair: Fernando Briz, University of Oviedo, Spain

10:20 am e Sensorless Multiphase Induction Motor Drive Based on a
Speed Observer Operating with Third-Order Field Harmonics

Luca Zarri, Michele Mengoni, Angelo Tani, Giovanni Serra and
Domenico Casadei, University of Bologna, Italy

10:45 am ¢ Square Root Unscented Kalman Filters for State Estimation
of Induction Motor Drives

Saeed Jafarzadeh, Cristian Lascu and Fadali Sami, University of
Nevada Reno, USA

11:10 am ¢ The Opportunities of Two-Phase Hybrid Stepping Motor
Back EMF Sampling

Stijn Derammelaere, Lennart Carlier, Peter Cox, Bram Vervisch and
Colin Debruyne, Technical University College of West-Flanders,
Belgium; ON Semiconductor, Belgium

11:35 am e Analysis and Design of a Position Observer with
Resistance Adaptation for Synchronous Reluctance Motor Drives
Toni Tuovinen, Marko Hinkkanen and Jorma Luomi, Aalto University
School of Electrical Engng, Finland

S4 Distributed Utility Voltage Regulation

Ellis East

Chairs: Liuchen Chang, University of New Brunswick,
Canada, and Remus Teodorescu, Aalborg University,
Denmark

10:20 am ¢ A Full-Feedforward Scheme of Grid Voltages for a Three-
Phase Grid-Connected Inverter with an LCL Filter

Weiwei Li, Donghua Pan, Xinbo Ruan and Xuehua Wang, Huazhong
University of Science and Technology, China

10:45 am ¢ Optimal Size and Location of Distributed Generation Unit
for Voltage Stability Enhancement

Mamdouh Abdel-Akher, Abdel-Fatah Ali, Ahmed Eid and Hassan EI-
Kishky, South Valley University, Egypt; University of Texas at Tyler,
USA

11:10 am ¢ A Time-Coordination Approach for Compensating Pulse-
Load Using Flywheel

Hamed Afshari, Mahdi Saghaleini, Brian Hadley, Behrooz Mirafzal and
Chris Edrington, Florida International University, USA; Kansas State
University, USA; Florida State University, USA

S5 DC-DC Converters: Topologies |

Remington

Chairs: Gerry Moschopoulos, University of Western Ontario,
Canada, and Luca Corradini, University of Colorado at
Boulder, USA

10:20 am e Design and Analysis for ZVS Forward-Flyback DC-DC
Converter

Frank Chen, Haibing Hu, Khalid Rustom, John Shen and Issa Batarseh,
University of Central Florida, USA; Petrasolar, USA

10:45 am ¢ Interleaved Power Converter with Current Ripple
Cancelation at a Selectable Duty Cycle

Julio Rosas-Caro, Jesus Valdez-Resendiz, Jonathan Mayo-
Maldonado, Ruben Salas-Cabrera, Juan Ramirez-Arredondo and
Joel Salome-Baylon, Madero City Technological Institute, Mexico;
CINVESTAV Unidad Guadalajara, Mexico

11:10 am » Comparison of Bi-Directional Isolated Full-bridge
Converters with Combinations of Active and Passive Snubbers
Tsai-Fu Wu, Jeng-Gung Yang, Chia-Ling Kuo, Kun-Han Sun and Yu-Kai
Chen, EPARC, Natl. Chung Cheng University, Taiwan,; IDEAL, National
Formosa University, Taiwan
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11:35 am ¢ Study and Implementation of a Novel Bi-Directional DC-
DC Converter with High Conversion Ratio

Wei-Chih Liao, Tsorng-Juu Liang, Hsiu-Hao Liang, Hsueh-Ko Liao,
Lung-Sheng Yang, Kai-Cheung Juang and Jiann-Fuh Chen, National
Cheng Kung University, Taiwan; Far East University, Taiwan;
Information and Communications Research Laborato, Taiwan

S6 Induction Machines

Cowboy Artists
Chairs: Emmanuel Agamloh, Advanced Energy Corporation,
USA and Andrea Cavagnino, Politecnico di Torino, Italy

10:20 am ¢ Stray Losses in the Stator and Rotor of Induction
Machines with Sinusoidal Supplies
Omar Laldin, Purdue University, USA

10:45 am ¢ Harmonic Loss and Torque Analysis of High Speed
Induction Motors

Katsumi Yamazaki, Akihiro Suzuki, Motomichi Ohto and Teruyuki
Takakura, Chiba Institute of Technology, Japan, Yaskawa Electric
Corporation, Japan

11:10 am ¢ Analysis and Modeling of Rotor Slot Enclosure Effects in
High Speed Induction Motors

Aldo Boglietti, Radu Bojoi, Andrea Cavagnino, Paolo Guglielmi and
Alessio Miotto, Politecnico di Torino, Italy; Politecnco di Torino, Italy

11:35 am © Measurement Proven Analytical and Numerical Models
for Calculation of the Teeth Flux Pulsations and Harmonic Torques of
Skewed Squirrel Cage Standard Induction Machines

Thomas Knopik and Andreas Binder, Darmstadt University of
Technology, Germany

S7 Multilevel Converters |

Russell
Chair: Jinjun Liu, Xi An Jiaotong University, China

10:20 am e Virtual-Vector-Based Space Vector Pulse Width
Modulation of the DC-AC Multilevel-Clamped Multilevel Converter
(MLC2)

Pedro Rodriguez, Raul S. Munoz-Aguilar, Sergio Busquets-Monge,
Maria D. Bellar and Frede Blaabjerg, Universitat Politecnica de
Catalunya, Spain; Universidade do Estado do Rio de Janeiro, Brazil;
Aalborg University, Denmark

10:45 am ¢ A New Voltage-Balancing Controller in Cascaded
Multilevel Converters

Xu She, Alex Huang, Gangyao Wang, Tiefu Zhao, Fei Wang and Wenxi
Yao, North Carolina State University, USA; Eaton Corporation, USA;
Zhejiang University, China

11:10 am ¢ Multilevel Cascade H-Bridge Inverter DC Voltage
Estimation Through Output Voltage Sensing

Faete Filho, Leon Tolbert and Burak Ozpineci, The Univerity of
Tennessee, USA; Oak Ridge National Laboratory, USA

11:35 am ¢ Experimental Verification of Loss Reduction in Diode-
Clamped Mutilevel Inverters
Yukihiko Sato and Takumi Ito, Chiba University, Japan

S8 MPPT Algorithms for Solar PV Systems

Sundance
Chairs: Adel Nasiri, University of Wisconsin, Milwaukee,
USA, and Jian Sun, Rensselaer Polytechnic Institute, USA

10:20 am ¢ Integrated CMOS DC-DC Converter with Digital Maximum
Power Point Tracking for a Portable Thermophotovoltaic Power
Generator

Robert Pilawa-Podgurski, Wei Li, Ivan Celanovic and David Perreault,
MIT, USA

10:45 am e Study and Evaluation of Load Current Based MPPT Control
for PV Solar Systems

Yuncong Jiang and Jaber Abu Qahoug, The University of Alabama,
USA

11:10 am ¢ Improved MPPT Short-Circuit Current Method by a Fuzzy
Short-Circuit Current Estimator

Nelson Diaz, Adriana Luna and Oscar Duarte, Universidad Distrital
FJ.C., Colombia; Universidad Libre, Colombia; Universidad Nacional,
Colombia

11:35 am ¢ An Optimal Control Method for Grid-Connected
Photovoltaic Micro-Inverter to Improve the Efficiency at Light-Load
Condition

Zhe Zhang, Chen Min, Gao Mingzhi, Qiong Mo and Zhaoming Qian,
Zhejiang University, China

S9 Indirect AC-AC Converters |

Borein
Chairs: Lixiang Wei, Rockwell Automation, USA, and Vietson
Nguyen, Hamilton Sundstrand, United Technologies, USA

10:20 am © Modulation of Indirect Matrix Converter Under
Unbalanced Source Voltage Condition

Vishal Vekhande, B. B. Pimple and B. G. Fernandes, Indian Institute of
Technology Bombay, India

10:45 am ¢ An Investigation of High Efficiency Operation Conditions
for a Three-Port Energy Source System Using an Indirect Matrix
Converter

Koji Kato and Jun-ichi Itoh, Sanken Electric CO, LTD., Japan; Nagaoka
University of Technology, Japan

11:10 am ¢ A Compact Versatile Matrix Converter to Integrate Various
Energy Resources to Utility Network

Xiong Liu, Poh Chiang Loh, Peng Wang and Frede Blaabjerg, EEE,
Nanyang Technological University, Singapore; Aalborg University,
Denmark

11:35 am ¢ Hybrid PWM Control for Z-Source Matrix Converter
Qin Lei, Baoming Ge and Fangzheng Peng, Michigan State University,
USA

S10  Transportation Applications: General

Phoenix
Chair: Gui-Jia Su, Oak Ridge National Lab, USA

10:20 am ¢ Development of a Drive Cycle Based Evaluation Method
for Variable Voltage Converter in Vehicle Electrification Applications
Lihua Chen, Liwen Xu, Nagaraj Narayanachar and Shahram Zarei,
Ford Motor Company, USA
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10:45 am ¢ Small-Size Light-Weight Transformer with New Core
Structure for Contactless Electric Vehicle Power Transfer System
Chigira Masato, Nagatsuka Yuichi, Kaneko Yasuyoshi, Abe Shigeru
and Yasuda Tomio, Saitama University, Japan; Technova Inc., Japan

11:10 am ¢ Fault-Tolerant Control of Induction Motor Drive for
Automotive Belt-Alternator-Starter Application

Chandra Namuduri, Suresh Gopalakrishnan, Keith Van Maanen, Bryan
Ludwig and Bonho Bae, General Motors, USA

11:35 am ¢ Energy Efficiency in Plug-In Hybrid Electric Vehicle
Chargers: Evaluation and Comparison of Front End AC-DC Topologies
Fariborz Musavi, Murray Edington, Wilson Eberle and William G.
Dunford, Delta-Q Technologies Corp., Canada; University of British
Columbia, Canada

SP1 Special Session: Wind Energy Conversion

Regency ABCD
Chair: Dan lonel, Vestas Technology R&D Americas, Inc.

10:20 am ¢ Power Electronics Converters for Wind Turbine Systems
Frede Blaabjerg, Marco Liserre and Ke Ma, Aalborg University,
Denmark

10:45 am ¢ A Commercial Perspective on Wind Technology
Development Needs
Juan M. de Bedout, GE Global Research Center, USA

11:10 am e Short Term Energy Storage in Wind Power Generation
Eduard Muljadi, National Renewable Energy Laboratory (NREL), USA

11:35 am  Wind Power Plant Grid Connection — Challenges,
Opportunities and Solutions Ahead

Philip Carne Kjaer, Vestas Wind Systems A/S, Technology R&D,
Denmark

Monday, September 19 1:20 pm — 3:00 pm

S Wind Energy: Generators and Drives

Ellis West
Chairs: Yao Duan, Vestas Technology R&D Americas, Inc.,
USA, and Hamid Toliyat, Texas A and M University, USA

1:20 pm © Quasi-Z Source Inverter Based PMSG Wind Power
Generation System

Yushan Liu, Baoming Ge, Fang Zheng Peng, Abu Rub Haitham and
Anibal T de Almeida, Beijing Jiaotong University, China; Michigan
State University, USA; Texas A and M University at Qatar, Qatar;
University of Coimbra, Portugal

1:45 pm * Supercapacitor Energy Storage for Wind Energy Integration
Eunice Naswali, Chianna Alexander, Hai-Yue Han, David Naviaux,
Alexander Bistrika, von Jouanne Annette, Yokochi Alexandre and
Brekken Ted, Oregon State University, USA

2:10 pm © Mechanical Stress Reduction in Variable Speed Wind
Turbine Drivetrains

Goran Mandic, Adel Nasiri, Eduard Muljadi, Ehsan Ghotbi and
Francisco Oyague, UW-Milwaukee, USA; National Renewable Energy
Lab, USA; Boulder Wind Power, USA

2:35 pm ¢ Bearing Fault Detection for Direct-Drive Wind Turbines via
Stator Current Spectrum Analysis
Xiang Gong and Wei Qiao, University of Nebraska-Lincoln, USA

$12 Power Semiconductors: Packaging

Curtis
Chair: Kai Ngo, Virginia Tech, USA

1:20 pm © Thermomechanical Reliability Investigation of Large
Temperature Excursions in Power Electronics Packages

Pugi Ning, Fred Wang and Khai Ngo, Oak Ridge National Lab, USA;
CPES of Virginia Tech, USA

1:45 pm © Design of Power Converters on 3D-MIDs for Driving Three-
Dimensional LED-Lamps

Werner Thomas and Johannes Pforr, University of Applied Sciences
Ingolstadt, Germany

2:10 pm © A Novel Hybrid Packaging Structure for High-Temperature
SiC Power Modules

Ruxi Wang, Zheng Chen, Dushan Boroyevich, Yiying Yao and Li Jiang,
Virginia Tech, CPES, USA

2:35 pm e In-Situ Measurement of Wirebond Strain in Electrically
Active Power Semiconductors
Seth Avery and Robert Lorenz, University of Wisconsin-Madison, USA

$13  Direct Torque Control

Cassidy
Chair: Radu Bojoi, Politecnico di Torino, Italy

1:20 pm © Sensorless Direct Flux and Torque Control for Direct Drive
Washing Machine Applications

lustin Radu Bojoi, Biao He, Fabio Rosa and Fernando Pegoraro,
Politecnico di Torino, Italy; Whirlpool Corporation, USA

1:45 pm » Model Predictive Direct Torque Control: Derivation and
Analysis of the Explicit Control Law
Tobias Geyer, The University of Auckland, New Zealand

2:10 pm © Model Predictive Direct Torque Control of a Five-Level
ANPC Converter Drive System

Tobias Geyer and Silvia Mastellone, The University of Auckland, New
Zealand; ABB Corporate Research, Switzerland

2:35 pm ¢ Deadbeat-Direct Torque and Flux Control for Interior PM
Synchronous Motors Operating at Voltage and Current Limits

Jul-Ki Seok, Chan-Hee Choi and Robert Lorenz, YeungNam University,
Republic of Korea; UW-Madison, USA

S14 Distributed Grid Controls

Ellis East

Chairs: Jian Sun, Rensselaer Polytechnic Institute,
USA, and Fancisco Canales, ABB Corporate Research,
Switzerland

1:20 pm © Optimized Pole and Zero Placement with State Observer for
LCL-Type Grid-Connected Inverter

Mingyu Xue, Yu Zhang, Fangrui Liu, Yong Kang and Yongxian Yi,
Huazhong University of Science and Technology, China; Huazhong
University of Science and Technology, China

1:45 pm ¢ Smart-Grid Technologies and Progress in Europe and the
United States

Marcelo Simoes, Robin Roche, Elias Kyriakides, Abdellatif Miraoui,
Benjamin Blunier, Kerry McBee, Siddharth Suryanarayanan, Phuong
Nguyen and Paulo Ribeiro, Colorado School of Mines, USA; University
of Technology of Belfort-Montbeliard, France; University of Cyprus,
Cyprus; Colorado State University, USA; Technische Universiteit
Eindhoven, Netherlands
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2:10 pm © Enhanced Power Calculator for Droop Control in Single-
Phase Systems

Gustavo M. S. Azevedo, Marcelo C. Cavalcanti, Fabricio Bradaschia,
Pedro Rodriguez, Joan Rocabert and Francisco A. S. Neves, Federal
University of Pernambuco, Brazil; Technical University of Catalonia,
Spain

S15 DC-DC Converters: Controls |

Remington
Chairs: Jaber Abu-Qahoug, University of Alabama
Tuscaloosa, USA, and Jon Cronk, Power Products, USA

1:20 pm © A Practical Control Strategy to Improve Unloading
Transient Response Performance for Buck Converters

Liang Jia, Zhiyuan Hu, Yan-fei Liu and Paresh C. Sen, Queen’s
University, Canada

1:45 pm * A Small Signal Model for Average Current Mode Control
Based On Describing Function Approach
Feng Yu, Fred C. Lee and Paolo Mattavelli, CPES, Virginia Tech, USA

2:10 pm © A Novel Control Method for Light-Loaded Multiphase Boost
Converter with Voltage Multiplier Used as a Front-End of a Grid-
Connected Fuel-Cell Generation

Xiaotian Wu, Longlong Zhang, Guogiao Shen, Dehong Xu and Adrian
loinovici, Zhejiang Uninversity, China; Holon Institute of Technology,
Israel

2:35 pm ¢ Asymmetrical Bridge Double-Input DC-DC Converters
Adopting Pulsating Voltage Source Cells

Fuxin Liu, Yunyu Mao, Zhicheng Wang and Xinbo Ruan, Nanjing
University of Aeronautics and Astronautics, China

$16 Thermal Analysis and Losses |

Cowboy Artists
Chairs: Mircea Popescu, Motor Design Ltd, UK, and Aldo
Boglietti, Politecnico di Torino, Italy

1:20 pm * Thermal Analysis of a Balanced Calorimeter for Testing
Electrical Machines

He Zhang, Wenping Cao, Pericle Zanchetta and Jing Li, University of
Nottingham, UK; Newcastle University, UK

1:45 pm © Design of a Novel Test Fixture to Measure Rotational Core
Losses in Machine Laminations

Natheer Alatawneh and Pragasen Pillay, Concordia University,
Canada

2:10 pm © A Simple Method to Account for PIWM Eddy Current Iron
Losses in Finite Element Analysis

Andrew Knight, John Salmon and Jeff Ewanchuk, University of
Alberta, Canada

2:35 pm © Online Surge Testing Applied to an Induction Machine with
Emulated Insulation Breakdown

Stefan Grubic, Jose Restrepo and Thomas Habetler, Georgia Institute
of Technology, USA; Universidad Simon Bolivar, Venezuela

$17 Voltage Source Inverters

Russell
Chairs: Jin Wang, Ohio State University, USA, and Yasuyuki
Nishida, Chiba Institute of Technology, Japan

1:20 pm e Inter-Phase Interleaving for Three-Phase Voltage Source
Converter Operated with Low Non-Triple Carrier Ratio

Di Zhang, Fred Wang, Rolando Burgos, Xuning Zhang and Dushan
Boroyevich, GE Global Research Center, USA; University of Tennessee
and ONRL, USA; ABB Corporate Research Center Raleigh, USA;
Center for Power Electronics System, USA

1:45 pm » Model Predictive-Based Voltage Regulation of an Islanded
Distributed Generation Unit

Behrooz Bahrani and Alfred Rufer, Swiss Federal Institute of
Technology, Lausanne, Switzerland

2:10 pm © Reduction of Voltage Harmonics for Parallel-Operated
Inverters

Qing-Chang Zhong, Frede Blaabjerg, Josep M. Guerrero and Tomas
Hornik, Loughborough University, UK; Aalborg University, Denmark;
Universitat Politecnica de Catalunya, Spain; University of Liverpool,
UK

2:35 pm © Generalized Closed-Loop Control (GCC) Schemes with
Embedded Virtual Imepdances for Voltage Source Converters
Jinwei He and Yun Wei Li, University of Alberta, Canada

$18 DC-DC Converters for Solar PV Systems |

Sundance
Chairs: Ahmed Elasser, GE Global Research Center, USA,
and Dehong Xu, Zhejiang University, China

1:20 pm © Current-Fed Quadratic Full-Bridge Buck Converter for PV
Systems Interfacing: Dynamic Characterization

Juha Huusari and Teuvo Suntio, Tampere University of Technology,
Finland

1:45 pm © Photovoltaic Microinverter using Single-Stage Isolated
High-Frequency Link Series Resonant Topology
Hariharan Krishnaswami, University of Texas at San Antonio, USA

2:10 pm © Three-Port Flyback-Type Micro-Inverter with an Active
Power Decoupling Circuit

Yaow-Ming Chen and Chien-Yao Liao, National Taiwan University,
Taiwan

S19 Indirect AC-AC Converters Il

Borein
Chairs: Lixiang Wei, Rockwell Automation, USA, and Vietson
Nguyen, Hamilton Sundstrand, United Technologies, USA

1:20 pm © Active AC Snubber for Direct AC-AC Power Converters
Anish Prasai and Deepak Divan, Georgia Institute of Technology, USA

1:45 pm ¢ Comparison of Boost Chopper and Active Buffer as Single-
to Three-Phase Converter

Ohnuma Yoshiya and Itoh Jun-ichi, Nagaoka University of Technology,
Japan

2:10 pm ¢ Control of Single-Phase to Three-Phase Matrix Converters
for PM Synchronous Motor Drive

Takaharu Takeshita and Tomomi Yamashita, Nagoya Institute of
Technology, Japan
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2:35 pm © Improvement in the Control Range of Matrix Converters
Luca Zarri, Olorunfemi Ojo and Michele Mengoni, University of
Bologna, Italy; Tennessee Tech University, USA

S20  Transportation Applications: Voltage Converters

Regency CD
Chair: Anand Sathyan, Chrysler LLC, USA

1:20 pm © Optimal Design of Multilevel Modular Switched-Capacitor
DC-DC Converter

Dong Cao, Jiang Shuai and Fang Zheng Peng, Michigan State
University, USA

1:45 pm © A Double-Wing Multilevel Modular Capacitor-Clamped DC-
DC Converter with Reduced Capacitor Voltage Stress

Dong Cao, Xianhao Yu, Xi Lu, Wei Qian and Fang Zheng Peng,
Michigan State University, USA

2:10 pm ¢ Review of High Power Isolated Bi-Directional DC-DC
Converters for PHEV/EV DC Charging Infrastructure

Yu Du, Srdjan Lukic, Boris Jacobson and Alex Huang, FREEDM
Systems Center, North Carolina State University, USA; Raytheon
Company, USA

SP2  Special Session: Power Supply on Chip

Regency AB
Chair: Seth R. Sanders, University of California, Berkeley,
USA

1:20 pm  Single Chip Power Converters: Products and Manufacturing
Considerations
Ashraf Lotfi, Enpirion, USA

1:45 pm * Developing Single-Chip Offline LED Drivers
Vivek Mehrotra and Jian Sun, Teledyne Scientific Company, LLC, USA;
Rensselaer Polytechnic Institute, USA

2:10 pm © Nanostructured Scalable Thick-Film Magnetics
S. Prabhakaran, GE Global Research, USA

2:35 pm ¢ Voltage Scalable Switched Capacitor DC-DC Converters for
On-Chip Applications

Yogesh K. Ramadass and Anantha P. Chandrakasan, Texas
Instruments, USA; Massachusetts Institute of Technology, USA

Monday, September 19

3:20 pm — 5:00 pm

S21 Wind Energy: Power Electronic Converters

Ellis West
Chairs: Bogi Bech Jensen, Technical University of Denmark,
Denmark, and Ted Breken, Oregon State University, USA

3:20 pm ¢ Three-Level Boost Converter Based Medium Voltage
Megawatt PMSG Wind Energy Conversion Systems
Venkata Yaramasu and Bin Wu, Ryerson University, Canada

3:45 pm © Electro-Thermal Modeling for Junction Temperature
Cycling-Based Lifetime Prediction of a Press-Pack IGBT 3L-NPC-VSC
Applied to Large Wind Turbines

Osman S. Senturk, Lars Helle, Stig Munk-Nielsen, Pedro Rodriguez
and Remus Teodorescu, Aalborg University, Denmark; Vestas Wind
Systems, Denmark; Universitat Politecnica de Catalunya, Spain

4:10 pm ¢ Power Density Investigation on the Press-Pack IGBT
3L-HB-VSCs Applied to Large Wind Turbines

Osman S. Senturk, Lars Helle, Stig Munk-Nielsen, Pedro Rodriguez
and Remus Teodorescu, Aalborg University, Denmark; Vestas Wind
Systems, Denmark; Universitat Politecnica de Catalunya, Spain

4:35 pm ¢ A Comparison of Medium Voltage High Power DC-DC
Converters with High Step-Up Conversion Ratio for Offshore Wind
Energy Systems

Wu Chen, Alex Huang, Jan Svensson, Jun Li, Zhenyuan Wang and
Srdjan Lukic, North Carolina State University, USA; ABB, Sweden;
ABB, USA

$22  Magnetic Component Design and Application

Curtis
Chair: Braham Ferriera, Delft University of Technology,
Netherlands

3:20 pm  Resonant Converter Transformer Design and Optimization
Garet Gamache and Charles Sullivan, Thayer School of Engineering at
Dartmouth, USA

3:45 pm  Novel CCTT Core Integrated Magnetic for High-Power DC-
DC Converters

Kevin Hartnett, Marek Rylko, John Hayes and Michael Egan,
University College Cork, Ireland

4:10 pm e Iron Loss Evaluation of Filter Inductor Used in PWM
Inverters

Keisuke Kakazu, Toshihisa Shimizu, Hiroaki Matsumori, Koushi Takano
and Hitoshi Ishii, Tokyo Metropolitan University, Japan; Iwatsu Test
Instruments Corporation, Japan

4:35 pm ¢ Development and Evaluation of Single Sided Flux Couplers
for Contactl