2009 IEEE Energy Conversion
Congress and Exposition

(ECCE 2009)

San Jose, California, USA
20 — 24 September 2009

Pages 1-664

I E E E IEEE Catalog Number: CFPO9ECD-PRT
° ISBN: 978-1-4244-2892-2



TABLE OF CONTENTS

SESSION S2-1: INVERTER CONTROL

PREDICTIVE CURRENT CONTROL OF GRID-CONNECTED DC-AC CONVERTERS UNDER

UNBALANCED GRID VOLTAGE CONDITIONS ..ottt ettt ne e 1
Jiabing Hu, Yikang He, Heng Nian

FLUX ESTIMATION TECHNIQUES FOR INRUSH CURRENT MITIGATION OF LINE INTERACTIVE UPS

Yu-Hsing Chen, Po-Tai Cheng

A HYBRID CONTROL METHOD FOR THREE-PHASE GRID-CONNECTED INVERTERS WITH HIGH

QUALITY POWER ...ttt ettt h bt b4kt he s s s b et o b b e b £ 1 H €A E e e b e H b eb b e bt e e e b e b e bt A E e e b e e bt e b e e b b e bt et e b et e nn e b b e e 17
Zitao Wang, Liuchen Chang

SESSION S2-2: DC-DC CONVERTER TOPOLOGIES

COMPARISON OF TWO DIFFERENT CELL TOPOLOGIES FOR A MULTILEVEL POWER SUPPLY TO

ACHIEVE HIGH EFFICIENCY ENVELOPE AMPLIFIER .........coooiiiiiiiiiii ittt snee s sneesneesneesneesneennes 25
Daniel Diaz, Miroslav Vasic, Pedro Alou, Oscar Garcia, Jesus A. Oliver, Jose A. Cobos

THREE LEVEL BUCK CONVERTER WITH CONTROL AND SOFT STARTUP ........cccoiiiiiiiiiieiecee et 31
David Reusch, Ming Xu, Fred C. Lee

DIGITALLY CONTROLLED DISTRIBUTED MULTIPHASE DC-DC CONVERTERS ........cocoiiiiiieeee e 36

Xu Zhang, Luca Corradini, Dragan Maksimovic

SESSION S2-3: INVERTERS FOR SOLAR ENERGY SYSTEMS

MODELING AND CONTROL OF THE SINGLE-PHASE PHOTOVOLTAIC GRID-CONNECTED

CASCADED H-BRIDGE MULTILEVEL INVERTER .......ccoooiiitiiiiiiiiie ettt ettt 43
S.J. Lee, H. S. Bae, Bo Hyung Cho

NEW MPPT ALGORITHM FOR PHOTOVOLTAIC SYSTEMS CONNECTED TO NPC CONVERTERS AND

OPTIMIZED FOR LARGE VARIATIONS OF SOLAR RADIATION .....cooiiiiiiiiiiiiienet ettt 48
Manuel Galvez, Emilio Bueno, Francisco J. Rodriguez, Francisco J. Meca, Ana Rodriguez
A SINGLE PHASE CURRENT SOURCE SOLAR INVERTER WITH REDUCED DC LINK-SIZE ........cccccccoooiiiiniinieie e 54

Craig Bush, Bingsen Wang

SESSION S2-4: DC-DC CONVERTERS FOR DISTRIBUTED GENERATION SYSTEMS

NOVEL BIDIRECTIONAL DC-DC CONVERTER WITH HIGH STEP-UP/DOWN VOLTAGE GAIN..........ccccocoviiniiiiiieinee 60
Ci-Ming Hong, Lung-Sheng Yang, Tsorng-Juu Liang, Jiann-Fuh Chen

HIGH-EFFICIENCY DC-DC CONVERTER FOR FUEL CELL APPLICATIONS: PERFORMANCE AND

DYNAMIC MODELING........ootitiitiiititiei ettt s a1t s et ee e b e e84 8 e 8t 10 e st e e e s e e e e £ e R e e R e e e b e e bt ee e b e s e b e b s e e b et e bt e s et et e n et e nenenn s 67
Oday Ahmed, J. A. M. Bleijs

SESSION S2-5: INVERTER PWM AND CONTROL TECHNIQUES

DEAD-TIME ELIMINATION METHOD AND CURRENT POLARITY DETECTION CIRCUIT WITHOUT

SEPARATE POWER SOURCES FOR THREE-PHASE INVERTER .........cccoiiiiiiiii ittt 75
Yong-Kai Lin, Yen-Shin Lai

ENHANCED THREE PHASE AC STATIONARY FRAME PI CURRENT REGULATORS .........ccccooiinininieeeee e 83
Wang Y. Kong, D. Grahame Holmes, Brendan P. McGrath

ASYMMETRIC INTERLEAVING - A NEW APPROACH TO OPERATING PARALLEL CONVERTERS .........ccccccoiiiiniiinens 91

Troy Beechner, Jian Sun

SESSION S2-6: WIDE-BANDGAP SEMICONDUCTORS AND APPLICATIONS

ROADMAP FOR MEGAWATT CLASS POWER SWITCH MODULES UTILIZING LARGE AREA SILICON

CARBIDE MOSFETS AND JBS DIODES ..ottt et e e bbbt h et h bbb b e b e e e b et bt eb e bbb enenben 98
Jim Richmond, Scott Leslie, Brett Hull, Mrinal Das, Anant Agarwal, John Palmour
20 A, 1200 V 4H-SIC DMOSFETS FOR POWER CONVERSION SYSTEMS ..ot 104

Brett Hull, Mrinal Das, Fatima Husna, Robert Callanan, Anant Agarwal, John Palmour



INVESTIGATION ON INHERENTLY SAFE GATE DRIVE TECHNIQUES FOR NORMALLY-ON WIDE
BANDGAP POWER SEMICONDUCTOR SWITCHING DEVICES .......cccooiiiiiiiiiie et 112
Mi Dong, John Elmes, Michael Pepper, Issa Batarseh, Z. John Shen

SESSION S2-7: PM MACHINES: DESIGN, ANALYSIS, AND OPTIMIZATION

ANALYSIS OF SLANTED AIR-GAP STRUCTURE OF INTERIOR PERMANENT MAGNET

SYNCHRONOUS MOTOR WITH BRUSHLESS FIELD EXCITATION.......cocoiiiiiiiiiiiiine sttt 118
Seong T. Lee, Leon Tolbert

TORQUE RIPPLE REDUCTION OF AXTIAL FLUX PERMANENT MAGNET SYNCHRONOUS MACHINES

WITH SEGMENTED AND LAMINATED STATOR........c.ooiiiiiiti ettt ettt ettt bbbttt sne e eneen 124
Weizhong Fei, Patrick Luk

ROTOR SALIENCY IMPROVED STRUCTURAL DESIGN FOR COST REDUCTION IN SINGLE-PHASE

LINE-START PERMANENT MAGNET MOTOR........ccoooiitiiiiieitit sttt sttt bbbttt e et nbe st sbesbe st e ane e ennen 131
Fang Liang, Lee Byeong-Hwa, Hong Jung-Pyo, Nam Hyuk

SESSION S2-8: INDUCTION MOTOR DRIVES

FLUX WEAKENING STRATEGY OF AN INDUCTION MACHINE DRIVEN BY AN ELECTROLYTIC

CAPACITOR-LESS INVERTER ..ottt b bbbt s et 14 bttt 1 b bt e bbb e bt e s e s e s e st nb e e b e ebe s b e et e ene e e enren 139
Anno Yoo, Seung-Ki Sul, Sunja Kim, Kyung-Seo Kim

REDUCED-ORDER FLUX OBSERVERS WITH STATOR-RESISTANCE ADAPTATION FOR SPEED-

SENSORLESS INDUCTION MOTOR DRIVES ... .ottt sh bbbttt b et bbbt sb s enes 147
Marko Hinkkanen, Lennart Harnefors, Jorma Luomi

A DESIGN METHODOLOGY OF AN OPTIMAL TORQUE MINIMIZING ENERGY LOSS UNDER TORQUE

LIMIT FOR AN INDUCTION MOTOR ...ttt ettt b bttt ss et s 1 bt b1 b1 bt e b e st b s eb b e sses b ens et e nbe b e e bt sbe et e eneeneennen 155
Kaoru Inoue, Masatoshi Minamiyama, Toshiji Kato

SESSION P3-1: DC-DC CONVERTERS

MIX-VOLTAGE CONVERSION FOR SINGLE-INDUCTOR DUAL-OUTPUT BUCK CONVERTERS..........ccccccoviniiniinenn 160
Chun-Shih Huang, Dan Chen, Kuang-Hua Liu

A UNIFIED SMALL SIGNAL ANALYSIS OF DC-DC CONVERTERS WITH AVERAGE CURRENT MODE

Rugi Li, Tony O'Brien, John Lee, John Beecroft

MONOLITHIC DC OFFSET SELF-CALIBRATION METHOD FOR ADAPTIVE ON-TIME CONTROL BUCK

CONTROLLER. ...ttt et bt h et h s h b e b e b e s e eh e £ a4 £ £ eh £ s e b £ b e b e A8 e s £ A e oA e ee e R £ e E e R e eE e R e b e A Eeh A b eh £ e b e h e e b et e b b e bt e bt eb e s et e b ene e 176
Xin Zhou, Jiwei Fan, Alex Huang

DESIGN OF A TRANSIENT VOLTAGE CLAMP (TVC) FOR 4 SWITCH BUCK BOOST (4SBB)

CONVERTER. ..ottt ettt h e b e h bk 8o s e bt e h £ 2 £ e b £ s e b e b e b e A8 e s 14 oA e es e A e e E e A e ek e b b A Eeh e b eh £ bt s b e b bbb b et e bt neeb e st e b s 180
Sungkeun Lim, Alex Huang

THE INPUT VOLTAGE SHARING CONTROL STRATEGY FOR INPUT-SERIES AND OUTPUT-PARALLEL

CONVERTER UNDER EXTREME CONDITIONS ...ttt ettt b s sttt b e b ettt ebe et n s 183
Hong Yan, Xinbo Ruan, Wu Chen

ZERO-VOLTAGE SWITCHING POST REGULATION SCHEME FOR MULTI-OUTPUT FORWARD

CONVERTER WITH SYNCHRONOUS SWITCHES ........oooitiiiiiiitiitie ittt sttt ste b steste e besseaseasseseestesessesbesbessesbestassessessenns 189
J. Kim, S. Choi, G. Moon

A NEW FAMILY OF ISOLATED TWO-STAGE CONVERTER .........ccccooiitiiiiiiiiiie ettt 197
Xiaogao Xie, Yong Ni, Shuang Yao, Xiaodong Zhao

MULTI-LOOP BUCK REGULATOR DESIGN FOR WIDE PROGRAMMABLE SWITCHING FREQUENCY ...........cccccouvnne 202
Tuli Dake, Anand Chellamuthu, Sam Patel, Erhan Ozalevli

A PASSIVE LOSSLESS SNUBBER CELL WITH MINIMUM STRESS AND WIDE OPERATING RANGE............ccccccoevvvennnn. 206
River T. H. Li, Henry S. H. Chung

ISOLATED ZVS TWO-TRANSFORMER BOOST CONVERTER ..........cccocotiiiiiiiiii ettt 214

Ki-Bum Park, Chong-Eun Kim, Duk-You Kim, Gun-Woo Moon, Myung-Joong Youn

ZERO-VOLTAGE SWITCHING DUAL INDUCTOR-FED DC-DC CONVERTER FOR HIGH POWER STEP-

UP APPLICATIONS
Hyun-Wook Seong, Ki-Bum Park, Gun-Woo Moon, Myung-Joong Youn

A NOVEL BIDIRECTIONAL MULTILEVEL BOOST-BUCK DC-DC CONVERTER............ccccoitiiiiiiiicice e 228
Sergio Busquets-Monge, Salvador Alepuz, Josep Bordonau

NOVEL ON-LINE PARAMETER TUNING TECHNIQUE FOR PREDICTIVE CURRENT MODE CONTROL

OPERATING IN BOUNDARY CONDUCTION MODE .......oiiiiiiitiiiiit ettt sh e bbb bbb 236
Ye-Then Chang, Yen-Shin Lai

ACTIVE CANCELLATION OF CAPACITOR ESR AND ESL EFFECTS FOR IMPROVING CONVERTER

TRANSIENT AND STEADY-STATE RESPONSE . .......cooiiiitiiiiiiit ettt e e bbbt bt e bt neebn e 244
Henry S. H. Chung, Wai-To Yan




OPTIMIZED OPERATING MODE OF CURRENT-FED DUAL HALF BRIDGES DC-DC CONVERTERS FOR
ENERGY STORAGE APPLICATIONS ..ottt ettt h ettt s 1 bt b1 bkt e bt e bt b eb b e sses et et e nb e b e e bt sb e st e eneeneennen 252
Zhan Wang, Hui Li

SESSION P3-2: RESONANT AND SOFT-SWITCHED CONVERTERS

LLC RESONANT DC/DC CONVERTER WITH CURRENT-DRIVEN SYNCHRONIZED VOLTAGE-

DOUBLER RECTIFIER .......ooiiiiiiiiiii ettt e Rt R et et ne et e e R n et n b e n e ne 259
Guoxing Zhang, Junming Zhang, Chen Zhao, Xinke Wu, Zhaoming Qian

LOAD SHARING CHARACTERISTIC OF TWO-PHASE INTERLEAVED LLC RESONANT CONVERTER

WITH PARALLEL AND SERIES INPUT STRUCTURE .......cocooiiiiiiii e 265
Bong-Chul Kim, Ki-Bum Park, Chong-Eun Kim, Gun-Woo Moon

A SIMPLE AND NOVEL TWO PHASE INTERLEAVED LLC SERIES RESONANT CONVERTER

EMPLOYING A PHASE OF THE RESONANT CAPACITOR..........ooooiiiiiiiinere et 269
Kang-Hyun Yi, Bong-Chul Kim, Gun-Woo Moon

DYNAMIC ANALYSIS AND CONTROL DESIGN OF OPTOCOUPLER-ISOLATED LLC SERIES

RESONANT CONVERTERS WITH WIDE INPUT AND LOAD VARIATIONS ..o e 273
Jinhaeng Jang, Minjae Joung, Byungcho Choi, Heung-Geun Kim

A NOVEL PRIMARY CURRENT DETECTING CONCEPT FOR SYNCHRONOUS RECTIFIED LLC

RESONANT CONVERTER ........cocoiiiiiiiiie ettt e R et r e r e r et b e et n e n e ee 281
Chen Zhao, Baohong Li, Jing Cao, Yue Chen, Xinke Wu, Zhaoming Qian

ANALYSIS AND DESIGN OF LLC RESONANT CONVERTER CONSIDERING RECTIFIER VOLTAGE

OSCILLATION ...ttt et E bRt e et s e E et E e s e R e A0 e s e 1o e s e e e e e e R e e R e e R ne e s e neee e e e st R e Rt r e e e s e e eren b e n s e 286
Ki-Bum Park, Bong-Chul Kim, Byoung-Hee Lee, Chong-Eun Kim, Gun-Woo Moon, Myung-Joong Youn

COMPARISON OF INDUCTOR-HALF-BRIDGE AND CLASS-E RESONANT TOPOLOGIES FOR

PIEZOELECTRIC TRANSFORMER APPLICATIONS . ... .ottt sttt sttt ettt bbb sbe st sne e s e 291
Yujia Yang, Fabio Bisogno, Andressa Schittler, Matthias Radecker, Sadachai Nittayarumphong, Wolf-Joachim Fischer, Marc
Fahlenkamp

FEEDFORWARD PLUS FEEDBACK CONTROL OF THE IMPROVED Z-SOURCE INVERTER ............cccocociniiniininiiniiinns 298

Yu Tang, Shaojun Xie, Chaohua Zhang

ENVELOPE MODELING AND SMALL-SIGNAL ANALYSIS OF A PWM-CONTROLLED PARALLEL

RESONANT INVERTER FOR ELECTRONIC BALLAST APPLICATIONS........ooiiiiiiiieit et 304
Christian Branas, Francisco J. Azcondo, Rosario Casanueva

UNIFIED STEADY-STATE DESCRIPTION OF PHASE-SHIFT-CONTROLLED ZVS-OPERATED SERIES-

RESONANT AND NON-RESONANT SINGLE-ACTIVE-BRIDGE CONVERTERS...........cccooiiiiiiiiieeeee s 311
Robert U. Lenke, Jiefang Hu, Rik W. De Doncker

HIGH SWITCHING FREQUENCY, HIGH EFFICIENCY CLL RESONANT CONVERTER WITH

SYNCHRONOUS RECTIFIER.........ccooiiiiiitiiiitiittst ettt sttt s be bt 4e s be bt h e e s e st a8 a8 e b a4 e 14 oAb e e bt e bt eb e ekt e st e s b e st et e et e b et e nbe st e ebe e bt e b e ebeenes 319
Daocheng Huang, Fu Dianbo, Fred C. Lee

THE EVALUATION OF CONTROL STRATEGIES FOR AUXILIARY RESONANT COMMUTATED POLE

INVERTER ..ottt b b h b bt s e s e st et b st 1h e E bt o4 488 e bt e he e s s e R s oA e e A E e Rt bt 4 H e AR e e b £ e h e e b s eh e e nt e st en s et e nb e b e ebe s b e s b e eneennenn e 325
Ke Ma, Dehong Xu, Tao Zhang, Seiki lgarashi

SIMPLIFIED ZVT CIRCUITS APPLIED TO BIDIRECTIONAL POLES: CONCEPT AND SYNTHESIS

METHODOLOGY
Rafael Concatto Beltrame, Jonatan Rafael Rakoski Zientarski, Mario Lucio Da Silva Martins, Jose Renes Pinheiro, Helio L. Hey

A CONSTANT FREQUENCY SERIES-PARALLEL RESONANT CONVERTER WITH DUAL-EDGE PWM

TO IMPLEMENT SECONDARY-SIDE CONTROL
Darryl J. Tschirhart, Praveen K. Jain

DYNAMIC PERFORMANCE OF A CURRENT-PHASE CONTROL METHOD FOR ZONE-CONTROL

INDUCTION HEATIING SYSTEMS ...ttt b bt st b a1t et e a2 e st 18 e bt s e 1 H e b e e b e s e b e e bt ese e st et e e e nbe et e e bt sbe et e eneennennen 348
Ha Pham Ngoc, Fujita Hideaki, Ozaki Kazuhiro, Uchida Naoki

A NOVEL THREE-LEVEL ZERO-CURRENT TRANSITION ACTIVE NEUTRAL-POINT-CLAMPED

INVERTER ..ottt
Jin Li, Jinjun Liu, Zeng Liu

SOFT SWITCHING SCHEMES FOR MULTIPHASE DC/DC CONVERTER WITH SIX-PULSE MODULATED

PULSATIING OQUTPUT ...ttt ettt bt 141 b e bt o448 e b e ae a1 s e s s e st e A E e bt b1 bt AR e e b £ e st e b s e s e st e s b ettt e nb e e b e ebenbe et e enteneenn e 361
Rongjun Huang, Sudip K. Mazumder

SESSION P3-3: INVERTERS AND RECTIFIERS

HARMONIC LOSSES OF MULTI-PHASE PWM INVERTER-FED DRIVES .........cccooiiiiii e 369
Drazen Dujic, Emil Levi, Martin Jones

ANALYSIS AND COMPENSATION METHOD OF VOLTAGE ERROR BY DEAD-TIME WITH FIVE-LEG

INVERTER FOR TWO-AC MOTOR INDEPENDENT DRIVES ... ..ottt s nnee s 377
Kazuo Oka, Hiroyuki Enokijima, Hisao Kubota, Kouki Matsuse

A NOVEL PWM TECHNIQUE WITH SWITCHING-LOSS REDUCTION IN FIVE-LEG INVERTER FOR

INDEPENDENT DRIVES OF TWO 3-PHASE AC MOTORS.........ootiiiii ettt st sreeaneeaseeaneesneesneesneesneenneeas 385
Kazuo Oka, Nobutaka Kezuka, Ichiro Miki, Kouki Matsuse



A NOVEL SPACE VECTOR MODULATION FOR NINE-SWITCH CONVERTERS ........cccooiiiiiiiiii e 393
Seyed Mohammad Dehghan, Mustafa Mohamadian, Ali Yazdian, Farhad Ashrafzadeh

ON ZERO STEADY-STATE ERROR OF SINGLE-PHASE PWM INVERTERS VOLTAGE CONTROL AND

PHASE-LOCKED LOOP SYSTEM ...ttt h ettt a0t e e 11 h bt 1h e b e e b £ e b e e b b e b b e st e s s e b e b sb e e b e ebesbe st e ebeeneennen 400
Dong Dong, Timothy Thacker, Rolando Burgos, Dushan Boroyevich, Fred Wang
ANALYSIS OF PWM FREQUENCY CONTROL TO IMPROVE THE LIFETIME OF PWM INVERTER............ccccccoooeniinnnn 408

Lixiang Wei, Jeffrey McGuire, Richard Lukaszewski
CONTROL STRATEGY OF ACHIEVING INPUT VOLTAGE SHARING AND OUTPUT VOLTAGE

SHARING FOR INPUT-SERIES-OUTPUT-SERIES INVERTERS SYSTEM.......ccoccoiiiiiiiiiiisenese e 416
Tianzhi Fang, Xinbo Ruan, Chi K. Tse
BI-DIRECTIONAL GRID-TIED INVERTER WITH PREDICTIVE CURRENT CONTROL .........ccccoviiiiiiii e 424

Yaow-Ming Chen, Kuan-Yu Liu, Shih-Kai Chiang, Yung-Ruei Chang
THE PWM STRATEGIES OF GRID-CONNECTED DISTRIBUTED GENERATION ACTIVE NPC

INVERTERS ...tttk h et b bt h e h e sttt b st 1b e E e bt e H e 488 e b e e hs e s s e R s oot e A H e Rt b 4R e A E e e b £ e bt e b e e st e st e st ens et e e b e b e e bt nb e s b e eneennennen 428
Lin Ma, Tamas Kerekes, Remus Teodorescu, Pedro Rodriguez, Xinmin Jin, Marco Liserre
GRID-TIED INVERTER WITH CURRENT-MODE ASYNCHRONOUS SIGMA-DELTA MODULATION...........ccccoocvniiniennne 436

Yaow-Ming Chen, Chia-Shi Chang, Kuan-Yu Liu
OUTPUT VOLTAGE SWITCHING NOISE PEAKS AND UTILITY AC INPUT HARMONIC CURRENT
CHARACTERISTICS OF DELTA-SIGMA MODULATED AC-DC CONVERTER WITH BOOST-BUCK

CIRCUIT TOPOLOGIES ..ottt sttt ettt b et 14kt b e e4 a8 e e b e e he e s s e s s e e e A E e bt bt 1 H e AR e e b e e b e e b s eh e st e s b ettt e nb e b e ebesb e s b e eneaneenren 442
Atsushi Hirota, Mun Sang-Pil, Kwon Soon-Kurl, Mutsuo Nakaoka
PASSIVE LOSSLESS SNUBBER WITH MINIMUM VOLTAGE AND CURRENT STRESS FOR BOOST PFC................c........ 448

River T. H. Li, Anson Sung, Henry S. H. Chung
MULTISTAGE ACTIVE-CLAMP HIGH POWER FACTOR RECTIFIER WITH PASSIVE LOSSLESS

L1 0 23 23 0 Y 5 2N 2 0SSO 456
Jose Villarejo, Esther De Jodar, Fulgencio Soto, Cava Moreno

A NOVEL AC-DC SINGLE-STAGE CONVERTER FOR LOW POWER APPLICATIONS. .........coooitiiiiiieenece e 462
Navid Golbon, Gerry Moschopoulos

IMPROVED ONE-CYCLE-CONTROLLED ACTIVE RECTIFIERS WITH HIGH-ORDER INPUT FILTERS............cccceovvn. 468

Yi Tang, Poh Chiang Loh, Peng Wang, Fook Hoong Choo, Kuan Khoon Tan
DC-BUS VOLTAGE CONTROL OF THREE-PHASE AC/DC CONVERTER USING LOAD PREDICTIVE

Zitao Wang, Liuchen Chang

SESSION P3-4: COMPONENTS, MATERIALS. AND RELATED TOPICS

A HIGH-SPEED H-BRIDGE CIRCUIT BASED ON GAN HFETS AND CUSTOM RESONANT GATE

DRIVERS ... et e e h R R R R R R R R R R R R R R R R Rt r R e n e 481
Bo Wang, Antonello Monti, Marco Riva

MODELING AND SIMULATION OF A SIC BT ...ttt s bttt bbbttt b et n e 487
Tanya Gachovska, Bin Du, Jerry Hudgins, Enrico Santi, H. Alan Mantooth, Anant Agarwal, Angus Bryant, Alexander Grekov

PHYSICAL MODELLING OF LARGE AREA 4H-SIC PIN DIODES .........cccoiiiiiiiiie et 494

Angus Bryant, Michael Jennings, Nii-Adotei Parker-Allotey, Philip Mawby, Amador Perez-Tomas, P. Brosselard, P. Godignon, X.
Jorda, J. Millan, Patrick Palmer, Enrico Santi, Jerry Hudgins

DESIGN OF AC RESONANT INDUCTORS USING AREA PRODUCT METHOD ..........ccoccoiiiiiiiiiiieieieiee e 502
Marian Kazimierczuk, Hiroo Sekiya

MULTILAYER STACKED CORELESS PRINTED SPIRAL WINDING INDUCTOR WITH WIDE

FREQUENCY BANDWIDTH ........cooitiiiiiitiiitiiiei ettt ettt h sk b b4 s 14 e £ a4t h s e bbb 1 e bt s e e bt bt h b e s bbb e bt e bt eb e n et e b s 510
Chi Kwan Lee, Yi Peng Su, Shu Yuen Hui
THERMALLY ENHANCED SMT POWER COMPONENTS .......oooiiiiiire e e 518

lvan Josifovic, Jelena Popovic-Gerber, Jan Abraham Ferreira

EFFECT OF CAPACITANCE ON EDDY-CURRENT LOSS IN MULTI-LAYER MAGNETIC FILMS FOR

MHZ MAGNETIC COMPONENTS
Di Yao, Charles Sullivan

PCB INTEGRATED TRANSFORMER COMPOSED WITH MOSAIC FERRITE BLOCKS FOR LLC

RESONANT CONVERTER ........cocoiiiiiiiiie et e R R et se et e et r e n et e n e n e ee 533
Jianing Wang, Xu Yang, Huapeng Niu, Zhao'An Wang, Jinjun Liu

HIGH-POWER-DENSITY THREE-PHASE CONVERTER UTILIZING A BALANCED-FLUX

TRANSFORMER CORE ..ottt e et et R e R et b e e h e se et e et R e R e e e n e n e ee 540
Jacobo Aguillon-Garcia, Gun-Woo Moon, Ki-Beoum Park, Bong-Chul Kim

AUTOMATIC LAYOUT OPTIMIZATION OF A DOUBLE SIDED POWER MODULE REGARDING

THERMAL AND EMC CONSTRAINTS ..ottt et e et ee 547
Sylvain Mandray, Jean-Michel Guichon, Jean-Luc Schanen, Sebastien Vieillard, Arezki Bouzourene

CHARACTERIZATION OF AMORPHOUS IRON DISTRIBUTION TRANSFORMER CORE FOR USE IN

HIGH-POWER MEDIUM-FREQUENCY APPLICATIONS . ... .ottt sttt st bbbt sne e en 553
Robert U. Lenke, Sebastian Rohde, Florian Mura, Rik W. De Doncker
A GENERAL MODEL TO PREDICT THE IRON LOSSES IN INVERTER FED INDUCTION MOTORS .........ccccocvivniiiienn 560

Andrea Boglietti, Andrea Cavagnino, Mircea Popescu, Dan lonel, Dave Staton, Silvio Vaschetto



MODELING OF ASYMMETRICAL CABLES FOR AN ACCURATE CALCULATION OF COMMON MODE

GROUND CURRENTS ..o et e et et R e R et E e s e st se et e et R e n et r e e s e r e n b e n e ee 568
Oliver Magdun, Andreas Binder, Calin Purcarea, Alexander Rocks, Funieru Bogdan
BEARING LIFETIME OF LINEAR PM MACHINES .......cooiiiiiiii ittt bbbt bbb 576

Johannes J. H. Paulides, Jeroen L. G. Janssen, Elena A. Lomonova
AN ADAPTIVE NOISE-CANCELLATION METHOD FOR DETECTING GENERALIZED ROUGHNESS

BEARING FAULTS UNDER DYNAMIC LOAD CONDITIONS . ... oottt sseesseesseeansesseesseesneesseesneesnenas 584
Bin Lu, Michael Nowak, Stefan Grubic, Thomas Habetler
BEARING DAMAGE DETECTION IN PERMANENT MAGNET SYNCHRONOQOUS MACHINES.........cccocooiiiininininnnesisesens 591

Mario Pacas, Ralf Dietrich, Sebastian Villwock

SESSION P3-5: MACHINES., MODELING, ANALYSIS, DESIGN AND APPLICATION

AN ANALYTICAL DETERMINATION OF THE TORQUE-SPEED AND EFFICIENCY-SPEED

CHARACTERISTICS OF A BLDC MOTOR ..ottt et ne et e et r e bbbt b n e n e 597
Miroslav Markovic, Andre Hodder, Yves Perriard

ANALYTICAL METHOD OF TORQUE CALCULATION FOR INTERIOR PERMANENT MAGNET

SYNCHRONOUS MACHINES
Seong T. Lee, Leon Tolbert

FINITE ELEMENT SURROGATE MODEL FOR ELECTRIC MACHINES WITH REVOLVING FIELD -

APPLICATION TO IPM MOTORS ...ttt ettt bbbt e e st e et b e R b bt ne bt st et en e b e en e b e ene 607
Dan lonel, Mircea Popescu

A USEFUL MULTI-OBJECTIVE OPTIMIZATION DESIGN METHOD FOR PM MOTORS CONSIDERING

NONLINEAR MATERIAL PROPERTIES.........cooiiiiiiiiiiene ettt n e 616
Yao Duan, Ronald Harley, Thomas Habetler

ADAPTATION OF THE CLASSICAL DQ METHOD OF ANALYSIS APPLIED IN MACHINES WITH NON-

SINUSOIDAL DISTRIBUTION OF TERMINAL QUANTITIES .......cocoiiiiiiiiie et 623
Beata Wawrzyniak, Pawel Witczak

EXPERIMENTAL VERIFICATION OF DESIGN TECHNIQUES OF PERMANENT MAGNET

SYNCHRONOUS MOTORS FOR LOW TORQUE RIPPLE APPLICATIONS .......cociiiiiiiiitesee e 631
Mohammad Islam, Rakib Islam, Tomy Sebastian
ANALYSIS OF THE VIBRATION SPECTRUM BASED ON THE INPUT VOLTAGE SPECTRUM .......c.cccoocininiininininieene 637

Laszlo Mathe, Uffe Jakobsen, Peter O. Rasmussen, John K. Pedersen

PROPOSITIONS FOR THE ANALYSIS OF COMMUTATION PHENOMENON AND THE MODELING OF

UNIVERSAL MOTORS BASED ON INTRODUCING THE STATE FUNCTION METHOD INTO FEM

ELECTROMAGNETIC FIELD ANALYSIS ...ttt s4e b bt s 4e skt b e bt e bt et e e st e st et et e sbesbeebesbe st e eneeneeneen 643
Yuta Niwa, Yuji Akiyama

OPTIMIZATION FOR CAPACITOR-DRIVEN COILGUN BASED ON EQUIVALENT CIRCUIT MODEL

AND GENETIC ALGORITHM .......coiiiiiiiiitiitiet ittt te bt s4e bt be s se e s e es e et e s b et e a4 e 1be e b e a4t e b e e bt e bt e s e e b e e s e e b et et e ebenbeeb e e bt abenbeeneeneas 651
Guo Liuming, Guo Ningning, Wang Shuhong, Qiu Jie, Jian Guo Zhu, Youguang Guo, Yi Wang

SOURCES AND CHARACTERISTICS OF UNBALANCED MAGNETIC PULL IN 3-PHASE CAGE

INDUCTION MOTORS WITH AXIAL-VARYING ROTOR ECCENTRICITY ...cooootiiiiiiiitiinenteseee et 657
David Dorrell

OPTIMAL MAGNETIC DESIGN OF THE STATOR WINDINGS OF DUAL STATOR WINDING SQUIRREL-

CAGE INDUCTION MACHINES
Zhigiao Wu, Olorunfemi Ojo

A TWO-STEP METHOD FOR ESTIMATING THE PARAMETERS OF INDUCTION MACHINE MODELS ..........c..ccccevvvnne 671
Christopher Laughman, Steven Shaw, Steven Leeb, Leslie Norford, Peter Armstrong

NOVEL TWO-PHASE SWITCHED RELUCTANCE MOTOR WITH HYBRID ROTOR STRUCTURE............cccccecvnininininnne 679
Huijun Wang, Dong-Hee Lee, Jin-Woo Ahn

MODELING AND CONTROL OF NOVEL BEARINGLESS SWITCHED RELUCTANCE MOTOR .........cccoociiiiiiniinininiinns 685
Dong-Hee Lee, Huijun Wang, Jin-Woo Ahn

SR DRIVE FOR HYDRAULIC PUMP USING A NOVEL PASSIVE BOOST CONVERTER ...........ccccccooiiiiininiinn 691

Dong-Hee Lee, Seung-Hun Seok, Jin-Woo Ahn

MAXIMUM EFFICIENCY DRIVES OF SYNCHRONOUS RELUCTANCE MOTORS BY A NOVEL LOSS

MINIMIZATION CONTROLLER CONSIDERING CROSS-MAGNETIC SATURATION
Shu Yamamoto, John Adawey, Takahiro Ara

DEVELOPMENT OF A CLAW POLE PERMANENT MAGNET MOTOR WITH A MOLDED LOW DENSITY

SOFT MAGNETIC COMPOSITE STATOR CORE .......cocoiiiiiiiii ettt b bbb 703
Youguang Guo, Jianguo Zhu, David Dorrell, Haiyan Lu, Yi Wang

SESSION P3-6: SOLAR AND WIND ENERGY

MAXIMUM POWER POINT TRACKING METHOD FOR PV ARRAY UNDER PARTIALLY SHADED

CONDITION . ...ttt b bbbt bt bt e e s s et e b e b b e oh €A E e e b e e b £ 4 H e e b4 e ateh s eh b e st A H e AR e b e 4 H e AR e e b £ e b b e b b eb b e as e s b e bt bt nb e e bt e bt s bt eb e ebteneebeen 711
Young-Hyok Ji, Doo-Yong Jung, Chung-Yuen Won, Byoung-Kuk Lee, Jin-Wook Kim
TRANSIENT MAXIMUM POWER POINT TRACKING FOR SINGLE-STAGE GRID-TIED INVERTER............ccccccooiininnn. 717

Ding Li, Feng Gao, Poh Chiang Loh, Peng Wang, Yi Tang



DESIGN OF A PHOTOVOLTAIC SIMULATOR WITH A NOVEL REFERENCE SIGNAL GENERATOR AND

TWO STAGE LC OUTPUT FILTER ...ttt ettt st bbb bt b e bt b e eb e ss et et et e st e et e e bt sbe st e ene e e ennen 723
Ahmed Koran, Kenichiro Sano, Rae-Young Kim, Jih-Sheng Lai

HIGH EFFICIENT INTERLEAVED INPUT-SERIES-OUTPUT-PARALLEL-CONNECTED DC/DC

CONVERTER FOR PHOTOVOLTAIC POWER CONDITIONING SYSTEM .....ccoooiiiiiiiitiininieeseeee et 731
Jong-Pil Lee, Byung-Duk Min, Tae-Jin Kim, Dong-Wook Yoo, Ji-Yoon Yoo

STEADY-STATE CHARACTERIZATION OF MULTI-PHASE, INTERLEAVED, DC-DC CONVERTERS FOR

PHOTOVOLTAIC APPLICATIONS ..ottt e e h et st e et r et n e e ne s n b n e 734
Sairaj Dhople, Ali Davoudi, Patrick Chapman

PERFORMANCE EVALUATION AND SIMULATION OF A SOLAR THERMAL POWER PLANT .........cccociiiiniiiiniiiie 741
Eduardo Ortiz-Rivera, Luisa Feliciano-Cruz

STUDY OF A SIMPLIFIED MODEL FOR DFIG-BASED WIND TURBINES ..........cccciiiiiiiiieecteeee s 749
Kleber Lima, Alvaro Luna, Pedro Rodriguez, Edson Watanabe, Mauricio Aredes

A PHASE-MODULATED HIGH-FREQUENCY ISOLATED DUAL LCL DC/AC CONVERTER............c.ccccoooiiiiniiiii, 754

Xiaodong Li, Ashoka Bhat

COMPLEMENTARY HALF CONTROLLED CONVERTER FOR DIRECTLY-DRIVEN PM SYNCHRONOUS

GENERATOR IN WIND POWER GENERATION APPLICATION .......c.coooiiiiiiiiiiit e 762
Heng Nian, Rong Zeng, Jiao Liu, Wei Zhang

CONTROL METHODS FOR LOW VOLTAGE RIDE-THROUGH COMPLIANCE IN GRID-CONNECTED

NPC CONVERTER BASED WIND POWER SYSTEMS USING PREDICTIVE CONTROL..........cccccoiiiiiii e 767
Salvador Alepuz, Sergio Busquets-Monge, Josep Bordonau, Patricio Cortes, Samir Kouro
CONTROL OF DFIG-WT UNDER UNBALANCED GRID VOLTAGE CONDITIONS ......cccoiiiiiiiiiiiiieci et 774

Alvaro Luna, Kleber Lima, Felipe Corcoles, Edson Watanabe, Pedro Rodriguez, Remus Teodorescu

SIMULATION ANALYSIS OF A THREE-LEVEL NPC BASED STATCOM COMBINED WITH TSC ON A

A A0 D . N L SRS 782
Xiaohu Liu, Lin Xinchun, Yong Kang, Kevin Lee

GRID-FAULT TOLERANT OPERATION OF DFIG WIND TURBINE GENERATOR USING A PASSIVE

RESISTANCE NETWORK ...ttt sttt te e a1t e a8 e a1t e a8t e a8 e e 48 e e 48 e e 48 e e 18 £ e 48 e e 48 e e 48 e e a8 e e 4R e e a8t e a8 b e aR e e eReeeR b e aR e e aneeaneeaneeaneeanee s 786
Yan Xiangwu, Venkataramanan Giri, Wang Yang

RECONFIGURABLE CONTROL AND CONVERTER TOPOLOGIES FOR WIND ENERGY SYSTEMS WITH

SWITCH FAILURE FAULT TOLERANCE CAPABILITY ......ooiiiiiiiiiiii sttt et 794
Arnaud Gaillard, Philippe Poure, Shahrokh Saadate, Serge Pierfederici
Z-SOURCE INVERTER WITH GRID CONNECTED FOR WIND POWER SYSTEM .......c.ccooeoiniiiiiiiienese e 802

Uthane Supatti, Fang Z. Peng

OUTPUT MAXIMIZATION CONTROL FOR DFIG WIND TURBINES WITHOUT USING WIND AND

SHAFT SPEED MEASUREMENTS ...ttt e et 1 et h e E e bttt b st r bt nn et et e ans 808
Wei Qiao, Xiang Gong, Liyan Qu

SESSION P3-7: APPLICATIONS OF POWER ELECTRONICS AND DRIVES

HIL EMULATION OF ALL-ELECTRIC UAV POWER SYSTEMS ......oiiiiiiiiiiieiie sttt 815
Rebecca Todd, Andrew Forsyth

OUTPUT VOLTAGE CONTROL OF SYNCHRONOUS GENERATOR FOR SHIPS USING A PMG TYPE

DIGITAL AVR ...ttt bbbt b bt s s s s e st e b e b st eh oA E e e bt e h e 48 e bt e h e e s s e R s et oA E e Rt e 4 H e A E e e b £ e e b e b b eh e st e st ens e e e nb e b e ebenb e e b e eneeneenn e 821
Sang-Hoon Park, Jae-Sung Yu, Sang-Seuk Lee, Su-Won Lee, Chung-Yuen Won

NOVEL PRIMARY HIGH VOLTAGE TRACTION CONVERTER TOPOLOGY FOR MULTI-SYSTEM

LIOCOMOTIVES ..ottt b et a bkt s e s e st e b e b st 1h oA E e e bt 4848 e e b e e ae e R s e R s e Rt oA E e bt E e A H e AR e e b £ e s e e b s eh e st e st ettt e nb e b e e bt s be e b e enteneenren 826
Pavel Drabek, Martin Pittermann, Marek Cedl

MAIN PROBLEMS AND PROPOSED SOLUTIONS TO INDUCTION MACHINE DRIVE CONTROL OF

MULTISYSTEM LOCOMOTIVE ..ottt ettt sh st b bt e e a2 es s et 14 e bt b1 b e b e e b £ e st b e eb b ese e st et e b e nb e e beebesb e st e ene e e ennen 834
Zdenek Peroutka, Tomas Glasbherger, Martin Janda
CONTROL OF A FUEL CELL HYBRID ELECTRIC MOTORCYCLE ........cocoooiiiiiiiiiit ettt st st sbe st snesneans 842

Taehyung Kim, Oleg Vodyakho, Jefferson Yang

A POWER FLOW CONTROL STRATEGY FOR OPTIMAL FUEL EFFICIENCY OF A VARIABLE SPEED

ENGINE-GENERATOR BASED SERIES HYBRID ELECTRIC VEHICLE .........ccooiiiiiiiitnsst e 847
Hyunjae Yoo, Byung-Geuk Cho, Seung-Ki Sul, Sang-Min Kim, Yongho Park

PROPOSAL OF A HYBRID RECTIFIER STRUCTURE WITH HPF AND LOW THD SUITABLE FOR

FRONT-END TROLLEYBUSSES SYSTEMS SUPPLIED BY AC DISTRIBUTION NETWORKS.........cccoooiiiiiiiiininesesesieine 855
Luiz Carlos Freitas, Gustavo Brito Lima, Flavio Goncalves, Guilherme A. Melo, Carlos Canesin, Luiz C. De Freitas

HIGH LEVEL DECISION METHODOLOGY FOR THE SELECTION OF A FUEL CELL BASED POWER

DISTRIBUTION ARCHITECTURE FOR AN ATRCRAFT APPLICATION.......ccccoiiiiiieitteit ittt sttt sneens 863
Jesus A. Oliver, Pablo Zumel, Marina Sanz, Carmen Raga, Daniel Izquierdo, Oscar Garcia, Andres Barrado, Roberto Prieto,
Ricardo Azcona, Bernardo Delicado, Jose Antonio Cobos

NEAR UNITY POWER-FACTOR ELECTRONIC BALLAST BASED ON INTEGRATION TECHNIQUES TO

DRIVE HIGH INTENSITY DISCHARGE METAL HALIDE (HID-MH) LAMPS ..ottt 869
Andre Luiz Fuerback, Cicero Da Silveira Postiglione, Arnaldo Perin, Claudinor Bitencourt Nascimento

A NEW DIMMABLE HIGH POWER FACTOR ELECTRONIC BALLAST SYSTEM FOR COMPACT

FLUORESCENT LAMPS (CFL) WITH STANDARD INCANDESCENT PHASE-CUT DIMMERS..........c.ccoocininiininininieene 876
John Lam, Praveen K. Jain



A HIGH EFFICIENCY LINEAR POWER AMPLIFIER WITH SWITCH-LINEAR HYBRID SCHEME ............cccccccooniiniiiinnn. 883
Xiaodong Liu, Sucheng Liu, Jingbo Kan

ZVS PHASE SHIFT FULL BRIDGE CONVERTER WITH SEPARATED PRIMARY WINDING (SPW) ..o 888
Young-Do Kim, Chong-Eun Kim, Kyu-Min Cho, Ki-Bum Park, Gun-Woo Moon

A NEW CAPACITOR CHARGING POWER SUPPLY USING PHASE-SHIFTED PWM FULL-BRIDGE

CONVERTER. ..ottt ettt h et h et h bbb s e eh £ e 4 £ £ ek £ b e b e s e b e Eeh e 14 oA e e e e e e e E e R e eb e b e b A e e s e b eh e e b e b e e b st b et b et e bt e eb e n et e b s e 894
Soo-Hong Kim, Byong-Seob Kim, Young-Duck Lee, Byung-Ki Kwon, Jae-Sik Kim, Chang-Ho Choi, Seung-Gap Choi

A CONTROL STRATEGY BY INSTANTANEOUS AVERAGE VALUES FOR PARALLEL OPERATION OF

SINGLE PHASE VOLTAGE SOURCE INVERTERS BASED IN THE INDUCTOR CURRENT FEEDBACK .............c.cccovennne. 899
Telles Lazzarin, Guilherme Bauer, Ivo Barbi
MULTILEVEL CONVERTER FOR ENVELOPE TRACKING IN RF POWER AMPLIFIERS............cccccoiiiininiiinse 907

Miguel Rodriguez, Pablo Fernandez, Alberto Rodriguez, Javier Sebastian
A NEW TWO-SWITCH FLYBACK BATTERY EQUALIZER WITH LOW VOLTAGE STRESS ON THE

SWITCHES ...t e et e et E e R e bR e n e Rt ee et e e h e R s e R e st e b He R e e e e R e e e Rt Rt e Rt e Rt s et e sttt e r s e s n e nn et en e enis 915
Hyoung-Suk Kim, Ki-Bum Park, Sang-Hyun Park, Gun-Woo Moon, Myung-Joong Youn
COMPATIBILITY BETWEEN GFCI BREAKERS AND HOUSEHOLD ADJUSTABLE SPEED DRIVES ............ccooiiiiiiiis 921

Jordan Henry, Jonathan Kimball

SESSION P3-8: POWER QUALITY, POWER SYSTEMS., AND RELATED TOPICS

MULTI INDUCTION MOTOR CONNECTED NETWORK RESIDUAL VOLTAGE AND IT'S BACK POWER.............cccoeuu. 925
Yuji Akiyama, Yuta Niwa

OPTIMAL ALLOCATION OF DISTRIBUTED FACTS DEVICES IN POWER NETWORKS FOR RELIEVING

CONGESTION USING PARTICLE SWARM OPTIMIZATION .....coiiiiitiiiieieieiteie ettt sttt bt st sbe b sbesbesneanesneens 931
Debrup Das, Anish Prasai, Ronald Harley, Deepak Divan

EVALUATION OF SMOOTHING EFFECTS OF AUTONOMOUS CONTROL OF MICROGRIDS ON LINE

FLOW FLUCTUATIONS AT THE COUPLING POINT WITH THE UTILITY GRID..........ccconitiiiiiiiieieee e 939
Eiichi Koda, Shigeru Bando, Hiroshi Asano

HIGH-VOLTAGE-INPUT, LOW-VOLTAGE-OUTPUT, SERIES-CONNECTED CONVERTERS WITH

UNIFORM VOLTAGE DISTRIBUTION........ccoiiitiiitiiiiieieie ettt sttt se st ee st e bestes4esbesbe e bt eb e ekt e st essesbe b e nb e bebesbenbesbeeneaseereenes 945
Kasemsan Siri, Michael Willhoff, Hu Haibing, Issa Batarseh

POWER SYSTEM STABILIZATION BY FAULT CURRENT LIMITER AND THYRISTOR CONTROLLED

BRAKING RESISTOR ..ottt sttt sttt ettt et e b et e 14 e s 4o e bt e 44 a8 e et e e st a8 s e s s e s e e A4 e b e bt Ab oAbt e b £ e st e b b e bt e st e st et e b e nbe e b e e bt nbesbeebeeneeneen 952
Masaki Yagami, Junji Tamura

ROBUST CONTROLLER DESIGN FOR INVERTER-INTERFACED DISTRIBUTED GENERATORS

CONSIDERING ISLANDED OPERATION OF A MICROGRID..........cccoootiiiiiiiiieieiese sttt st bbbt st snesneens 958
11-Yop Chung, Wenxin Liu, Siyu Leng, David Cartes, Emmanuel Collins

FPGA IMPLEMENTATION OF A SEQUENCE SEPARATION ALGORITHM BASED ON A GENERALIZED

DELAYED SIGNAL CANCELATION METHOD .......ooooiiiiiiiiinesteet sttt sttt bbbtk s e e s et et sbesbe b sbesbesbeaneenean 966
Maria J. Diaz, Emilio Bueno, Helber Souza, Francisco A. S. Neves, Marcelo Cavalcanti

FREQUENCY ADAPTIVE PHASE-SEQUENCE SEPARATION BASED ON A GENERALIZED DELAYED

SIGNAL CANCELLATION METHOD ......cooitiiiiiiiiiieee ettt et b et 4 bt bbb e bt et e st e s et et e bt e sbesbesbe e b e e s e ebeenes 972
Helber Souza, Fabricio Bradaschia, Francisco A. S. Neves, Marcelo Cavalcanti, Mario Rizo

PROPOSAL OF A RESONANT CONTROLLER FOR A THREE PHASE FOUR WIRE GRID-CONNECTED

SHUNT HYBRID FILTER ..ottt ettt s b e b4t he ekt e st e st e s e e s e e e b e bt e 4 e ek e e bt e bt e b2 e bt e st e b e st et e nbe b e bt n b e s b e e bt eneebeebeenes 977
Ignacio Candela, Pedro Rodriguez, Alvaro Luna, Remus Teodorescu, Frede Blaabjerg

COST EFFECTIVE VOLTAGE SAG MITIGATION USING SQUARE-WAVE SERIES COMPENSATORS..........ccccovovviiiiiinne 982
Igor Amariz Pires, Braz De Jesus Cardoso

ANALYSIS OF ACTIVE POWER FILTERS OPERATING WITH UNBALANCED LOADS ........ccoooiiiiieieee e 988

Leonardo Limongi, Daniel Roiu, Radu Bojoi, Alberto Tenconi

INSTANTANEOUS POWER QUANTITIES IN POLYPHASE SYSTEMS - A GEOMETRIC ALGEBRA

7N i i 20 7. N3 & OSSPSR 996
Hanoch Lev-Ari, Alex Stankovic

PASSIVE HARMONIC FILTER DESIGN SCHEME FOR SUBSEA CABLE APPLICATION WITH 6-PULSE

VARIABLE FREQUENC Y DRIVES ...ttt ittt st stestesbesbeasesbeabe e st aseeseesee st e s bessessesbeabeebesbeebeebeaseaseesbentenbesbeaneaneaneans 1001
Xiaodong Liang, Obinna llochonwu

CONTROL STRATEGY FOR A HIGH EFFICIENCY SINGLE STAGE CONVERTER ........c.ccocoiiiiiiiiniiineeeene e 1008
Hugo Ribeiro, Beatriz Borges

A THREE-PHASE HARMONIC DECOMPOSITION TECHNIQUE FOR GRID-CONNECTED CONVERTERS.................... 1015
Davood Yazdani, Alireza Bakhshai

DETERMINATION OF ACTIVE AND REACTIVE POWERS IN MULTIPHASE MACHINES ..........cccoviiiininiiieneene e 1020

Olorunfemi Ojo, Sosthenes Karugaba

FPGA BASED DIGITAL IMPLEMENTATION OF NATURALLY SAMPLED SPACE VECTOR

IMOODULATION ...ttt b bbbt h 1t e bt bk £ b s e b s e b2 e h e e h £ 0 eb £ b e b e A8 oA £ 4h e e eh £ ot e h e s eE £ b b e H st e b e e e bt e b e bt b ekt b e et et b eneen s 1028
Alexander Julian, Giovanna Oriti

FAULT MONITORING AND CONTROL OF PEM FUEL CELL AS BACKUP POWER FOR UPS

APPLICATIONS ...ttt ettt b ko8 h 1 e s 1o s o4t h e b e R e eh e e H €1 e e h £ 14 e b s e h £ b e b e e E e e e b€ A e e bt b e b e b e b e e bbb e b et e b et eb et eb e s et e b enennen 1034
Yuedong Zhan, Hua Wang, Jianguo Zhu, Youguang Guo



SESSION S4-1: POWER CONVERTER MODELING AND CONTROL

SEQUENCE-BASED CONTROL FOR STANDALONE AND NETWORKED SWITCHING POWER

CONVERTERS ..ottt b s R bt e h £ ek ek £ E e R e A E e e e b et e E £t e R e 0 b £ R e b e e e e st e s e e e bt e e b et E e b bt et et en e n s 1042
Sudip K. Mazumder, Kaustuva Acharya

A CONTROL STRATEGY FOR MULTI-PHASE BUCK CONVERTERS UNDER DYNAMICAL SELECTION

OF ACTIVE PHASES ...ttt bbbt h ekt E 8o R AR e e bt e h £ e b e R £ E e b e e E st e b et e R et E e bbbt e et e et n e r s 1050
Alejandro Pascual, Gabriel Eirea, Enrique Ferreira
A HEURISTIC DIGITAL CONTROL METHOD FOR OPTIMAL CAPACITOR CHARGING ........ccccoovvviiiiiiiineiceenes 1056

Mor Mordechai Peretz, Sam Ben-Yaakov
DESIGN VERIFICATION OF POWER ELECTRONICS SYSTEMS SUBJECT TO BOUNDED UNCERTAIN

Eric Hope, Alejandro Dominguez-Garcia

SESSION S4-2: RESONANT AND SOFT-SWITCHING CONVERTERS

MULTIPLE OUTPUT OF DUAL HALF BRIDGE LLC RESONANT CONVERTER USING PFM-PD
[0 2011 1 20 1 OO ST SO PO PPORPRPPPPTPRPON 1071
Byeong Cheol Hyeon, Bo Hyung Cho

ANALYSIS AND DESIGN OF TWO-PHASE INTERLEAVED LLC RESONANT CONVERTER

CONSIDERING LOAD SHARING ......oootiiiatiiiteie ettt b 11 sh et stk £ 0k s e st e e et ae et bt b e b s e ns et e b et e en s e 1079
Bong-Chul Kim, Ki-Bum Park, Gun-Woo Moon
CURRENT SHARING IN THREE-PHASE LLC INTERLEAVED RESONANT CONVERTER............cccccooviiiiiiiniiciene 1083

Enrico Orietti, Paolo Mattavelli, Giorgio Spiazzi, Claudio Adragna, Giuseppe Gattavari
WIDE RANGE ZVS ACTIVE-CLAMPED L-L TYPE CURRENT-FED DC-DC CONVERTER FOR FUEL-

CELLS TO UTILITY INTERFACE: ANALYSIS, DESIGN AND EXPERIMENTAL RESULTS ......cccoociiiiiiiiineeeee e 1091
Akshay Rathore, Ashoka Bhat, Ramesh Oruganti

SESSION S4-3: POWER ELECTRONICS IN RENEWABLE ENERGY SYSTEMS

POWER ELECTRONICS, A KEY TECHNOLOGY FOR FUTURE MORE ELECTRICAL ENERGY SYSTEMS...........c....... 1099
Peter Steimer
INDIRECT DC-LINK VOLTAGE CONTROL OF TWO-STAGE SINGLE-PHASE PV INVERTER.............cccooeoviiniiiniieiens 1104

Feng Gao, Ding Li, Poh Chiang Loh, Yi Tang, Peng Wang
ADVANCES ON INTER-HARMONIC VARIABLE-FREQUENCY INJECTION-BASED GRID-IMPEDANCE

ESTIMATION METHODS SUITABLE FOR PV INVERTERS........ccoitiiiiiiii ettt s nbe e 1111
Roberto Petrella, Alessandro Revelant, Piero Stocco
RENEWABLE HYBRID SYSTEMS USING BIOGAS - FUZZY MULTI-SETS AND FUZZY MULTI-RULES...............ccccent 1118

Alexandre Barin, Luciane Neves Canha, Breno Wottrich, Karine Faverzani Magnago, Alzenira Abaide

SESSION S4-4: POWER CONVERTERS FOR TRANSPORTATION APPLICATIONS

EVALUATION OF A CURRENT SOURCE ACTIVE POWER FILTER TO REDUCE THE DC BUS

CAPACITOR IN A HYBRID ELECTRIC VEHICLE TRACTION DRIVE . .......cccooiiiiiiiii e 1123
Shengnan Li, Burak Ozpineci, Leon Tolbert

MINIMIZING DC CAPACITOR CURRENT RIPPLE AND DC CAPACITANCE REQUIREMENT OF THE

HEV CONVERTER/INVERTER SYSTEMS ... .ottt sttt a5t e st e 1ee a1t e a5t esae e a8t e aheeaseees e e ameesneesneeabeeaneeaneeanbeene 1129
Xi Lu, Fang Z. Peng

PERFORMANCE EVALUATION OF TWO STAGEMATRIX CONVERTERS FOR EMA IN AIRCRAFT

DN o o ) (07 N N L0 )0 1 OSSO 1137
Andrew Trentin, Pericle Zanchetta, Patrick Wheeler, Jon Clare
CHALLENGES OF TRACTION SINGLE-PHASE CURRENT-SOURCE ACTIVE RECTIFIER............cccccvoiiiiiiiieneene e 1143

Jan Michalik, Jan Molnar, Zdenek Peroutka

SESSION S4-5: THREE-PHASE RECTIFIERS

THREE-PHASE PFC CURRENT CONTROL USING DC-RAIL CURRENT AS FEEDBACK .........ccoooiiiiiiinncceeen 1150
Zhonghui Bing, Xiong Du, Jian Sun
A SIMPLE THREE-PHASE SINGLE-STAGE AC-DC ZVZCS PWM FULL-BRIDGE CONVERTER ..........c.cccccceoiniiinininins 1158

Dunisha Wijeratne, Gerry Moschopoulos
EVALUATION OF AN ALTERNATE SOFT CHARGE CIRCUITS FOR DIODE FRONT END VARIABLE

FREQUENCY DRIVES ... .ottt sttt sttt se a1t e 48t e 482 e 48t e 48 e e 48t e 48t e a8t e 18 e e 48 £ e 18 e e 48 e e 4R e e 4R e e 4R e e 4R e e a8 e e ea b e eR e e es e e aneeeneeabeeaneeaneeaneennen 1166
Mahesh Swamy, Tsuneo Kume, Nory Takada
A NOVEL HYBRID 3-PHASE PWM CURRENT SOURCE RECTIFIER USING SCRS AND IGBTS .......cccooviiiininiiinenieniens 1173

Lijie Jiang, Zhengyu Lu, Huiming Chen, Xinke Wu



SESSION S4-6: CONVERTER THERMAL AND PROTECTION ISSUES

THERMAL DESIGN GUIDELINE OF PCB TRACES UNDER DC AND AC CURRENT .........cccoooiiiiiiiiiieeec s 1178
Yi Wang, Sjoerd De Haan, Jan Abraham Ferreira

3-D THERMAL SIMULATION OF POWER MODULE PACKAGING.........cccccoiiiiiiiiiiiceeees et 1185
lan Swan, Angus Bryant, Nii-Adotei Parker-Allotey, Philip Mawby

POWER DEVICE RELIABILITY ASSESSMENT IN HIGH PULSED POWER RESONANT CONVERTERS .............cccccce.. 1193

Fabio Carastro, Jon Clare, Alberto Castellazzi, Mark Johnson, Michael Bland, Patrick Wheeler

DESIGN AND VERIFICATION OF A SIMULATION MODEL FOR FUSES WITH HIGH-BREAKING

L 07, N X O] 1 1 TP TSP TSP PSP R U PRSP 1199
Peter Koellensperger, Sebastian Boehm, Martin Hilscher, Peter Domanits, Volker Seefeld

SESSION 4-7: INDUCTION MACHINES

IMPACT OF THE SUPPLY VOLTAGE ON THE STRAY LOAD LOSSES IN INDUCTION MOTORS..........cccoeiiniinincniens 1205
Aldo Boglietti, Andrea Cavagnino, Luca Ferraris, Mario Lazzari
AN EVALUATION OF INDUCTION MACHINE STRAY LOAD LOSS FROM COLLATED TEST RESULTS .........ccccooveun. 1211

Emmanuel Agamloh
A FINITE ELEMENT PROCEDURE TO COMPUTE VARIABLE SPEED INDUCTION MACHINE

PERFORMANC E .......oooiiiiiiitiiete sttt ettt a 41 b s e b2 b e e o8 £ e e b £ 8 eh £ b e b e A E oA 81 b e £ e h £t e h e b eb £ b eh £ A b e st e b e d e bt et e bt s ek e bbb et et et ne b s 1218
Luigi Alberti, Nicola Bianchi, Silverio Bolognani
EQUIVALENT CIRCUITS FOR SINGLE-SIDED LINEAR INDUCTION MOTORS.......ccociiiiiiiireee s 1226

Wei Xu, Jianguo Zhu, Youguang Guo, Yi Wang, Yongchang Zhang, Longcheng Tan

SESSION S4-8: AC MACHINE PROTECTION AND CONTROL ISSUES

MAGNET TEMPERATURE ESTIMATION IN SURFACE PM MACHINES USING HIGH FREQUENCY

SIGNAL INJECTION ..ottt sttt sttt ettt e et e s4e s besbe s st e b e et e es e a8 s a8 s es e e A4 e b e b e 14 e AE 4o b€ e h e e b e e bt e R e et e s b e e e e b e e b e eb e e b e e bt e bt e st e st et e neebe b nes 1234
David Reigosa, Fernando Briz, Pablo Garcia, Juan M. Guerrero, Michael Degner

EXPERIMENTAL ANALYSIS OF INDUSTRY STANDARDS ON DERATING OF A THREE-PHASE

INDUCTION MOTOR DUE TO THERMAL STRESS CAUSED BY VOLTAGE UNBALANCE..........cccccooviiiiniieieene e 1242
David Springer, Erik Stolz, Ernesto Wiedenbrug

A NOVEL MOTOR SURGE VOLTAGE SUPPRESSION METHOD WITH SURGE ENERGY

REGENERATION ...ttt sttt sttt e st e b et s4e s be e bt e 4t 48 e e b e e s e a8 s e R s e e e AE e b e eh e 4h e e b4 e bt e h b es b e Rt e b oAb e bt e b e e b e e beeh e e bt e b e ene e e enbebenbenbe et 1247
Shimizu Toshihisa, Saito Mikiya, Nakamura Masanobu
DISCRETE-TIME CURRENT REGULATOR DESIGN FOR AC ELECTRIC MACHINE DRIVES ........cccoooiiiiiiiiecies 1255

Hongrae Kim, Michael Degner, Juan M. Guerrero, Fernando Briz, Robert Lorenz

SESSION S5-1A: RECTIFIERS AND POWER QUALITY ISSUES

RIPPLE STEERING AC-DC CONVERTERS TO MINIMIZE INPUT FILTER ........ccccooiiiiiiiiincneeeee s 1263
Frank Chen, Bruce Lu, Eric Chou, Adragna Claudio

SINGLE COMPARATOR BASED A/D CONVERTER FOR OUTPUT VOLTAGE SENSING IN POWER

FACTOR CORRECTION RECTIFIERS ..ottt h bbb bbbt b bbb b b ettt n b e 1269
Barry Mather, Dragan Maksimovic

NON LINEAR INDUCTOR DESIGN FOR IMPROVING LIGHT LOAD EFFICIENCY OF BOOST PFC.............cccoceovvinnnnn. 1277
Shu Fan Lim, Ashwin M. Khambadkone

AN AC-DC SINGLE-STAGE FULL-BRIDGE PWM CONVERTER WITH BRIDGELESS INPUT .........ccccoovviiiiiiniiiiincneies 1285

Pritam Das, Ahmad Mousavi, Gerry Moschopoulos

SESSION S5-2A: ADVANCES IN DC-DC CONVERTERS

DUAL-BRIDGE DC/DC CONVERTER WITH WIDE-RANGE ZVS AND ZERO CIRCULATING CURRENT .............cccc.... 1291
Zhong Ye
A CURRENT-FED THREE-PHASE HALF-BRIDGE DC-DC CONVERTER WITH ACTIVE CLAMPING ...........ccccccovvivnnnn. 1300

Yujin Song, Soo-Bin Han, Suk-In Park, Hak-Geun Jeong, Bong-Man Jung, Jaeho Choi, Gawoo Park

NOVEL DUAL MODE OPERATION OF PHASE-SHIFTED FULL BRIDGE CONVERTER TO IMPROVE

EFFICIENCY UNDER LIGHT LOAD CONDITION ..ottt sttt sttt s st sbe bt sst st st ene e s enn e naenne e 1305
Bo-Yuan Chen, Yen-Shin Lai

ANALYSIS AND DESIGN FOR PARALLELED THREE-PORT DC/DC CONVERTERS WITH DEMOCRATIC

CURRENT SHARING CONTROL ..ottt 1 bbbkt h e he b e st et e b e bt st e s b e e bt e bt e s s e st et e st e nbeebe e e ennen 1313
Zhijun Qian, Osama Abdel-Rahman, Michael Pepper, Issa Batarseh



SESSION S5-3A: POWER CONVERTERS FOR WIND ENERGY SYSTEMS

A UNIFIED DC LINK CURRENT CONTROL SCHEME FOR GRID FAULT RIDE-THROUGH IN CURRENT

SOURCE CONVERTER BASED WIND ENERGY CONVERSION SYSTEMS ... 1321
Jingya Dai, Dewei Xu, Bin Wu, Navid Zargari

A LOW-COST RECTIFIER TOPOLOGY WITH VARIABLE-SPEED CONTROL CAPABILITY FOR HIGH-

POWER PMSG WIND TURBINES ...ttt h b et e et e et r et b b st et e b n e 1329
Jiacheng Wang, Dewei Xu, Bin Wu, Zhenhan Luo

CONTROLLER HARDWARE-IN-THE-LOOP VALIDATION FOR A 10 MVA ETO-BASED STATCOM FOR

WIND FARM APPLICATION ... .ottt h 18t h et bbb h b e e s e e et e st E b e b e b bt ne et et en e n s 1336
Yu Liu, Zhengping Xi, Zhigang Liang, Wenchao Song, Subhashish Bhattacharya, Alex Huang, James Langston, Mischa Steurer,
Wayne Litzenberger, Loren Anderson, Ram Adapa, Ashok Sundaram

SESSION S5-4A: HYBRID ENERGY STORAGE SYSTEMS

A NOVEL SCHEME FOR OPTIMAL PARALLELING BATTERIES AND ULTRACAPACITORS .......cccccoviniinnieineens 1342
Arvind Govindaraj, Srdjan Lukic, Ali Emadi
OPTIMIZATION OF AUTONOMOUS HYBRID ENERGY STORAGE SYSTEM FOR PHOTOVOLTAIC

APPLICATIONS ...ttt sttt b ek E ek 14 e s 1o h o4t h £ e b st eb e 8 H €A e e h e A8 e b £ 8o b £ b e b £ E e e b e A e e bt b e b e b e b e bbb e b et e b et eb et eb e s et e b enennen 1349
Margaret Glavin, Ka Wai Paul Chan, Gerard Hurley
A TWO-STAGE DC-DC CONVERTER FOR THE FUEL CELL-SUPERCAPACITOR HYBRID SYSTEM ...........cccccovvrvnnnn. 1357

Zhe Zhang, Ole C. Thomsen, Michael A. E. Andersen
OPTIMIZED ENERGY STORAGE SYSTEM DESIGN FOR A FUEL CELL VEHICLE USING A NOVEL
PHASE SHIFT AND DUTY CYCLE CONTROL
Lei Wang, Zhan Wang, Hui Li

SESSION S5-5A: UTILITY CONVERTER POWER QUALITY ISSUES

OPTIMAL PWM METHOD BASED ON HARMONICS INJECTION AND EQUAL AREA CRITERIA ... 1371
Jin Wang, Damoun Ahmadi, Renxiang Wang

COMBINED ACTIVE AND REACTIVE POWER CONTROL OF POWER CONVERTER BUILDING BLOCK

TO FACILITATE THE CONNECTION OF MICRO-GRID TO ELECTRIC POWER SYSTEM .........cccooiiiiiiiieeeee s 1376
Xiaoxiao Yu, Ashwin M. Khambadkone

HIGH PERFORMANCE HARMONIC ISOLATION BY MEANS OF THE SINGLE-PHASE SERIES ACTIVE

FILTER EMPLOYING THE WAVEFORM RECONSTRUCTION METHOD ........cccooiiiiiiiiieie e 1383
Osman S. Senturk, Ahmet M. Hava

A DYNAMIC VOLTAGE RESTORER EQUIPPED WITH A HIGH-FREQUENCY ISOLATED DC-DC

L0100 VA D0 23 N D1 2 USSP 1391
Takushi Jimichi, Hideaki Fujita, Hirofumi Akagi

SESSION S5-6A: WIDE-BANDGAP SEMICONDUCTORS AND APPLICATIONS

PARAMETER EXTRACTION PROCEDURE FOR HIGH POWER SIC JFET ........ccoooiiiiiiiiiiiieenet e 1398
Alexander Grekov, Zhiyang Chen, Enrico Santi, Jerry Hudgins, H. Alan Mantooth, David Sheridan, Jeff Casady

HIGH-VOLTAGE CAPACITANCE MEASUREMENT SYSTEM FOR SIC POWER MOSFETS ........ccoooiiiiiiniiccenc e 1404
Parrish Ralston, Tam Duong, Nanying Yang, David Berning, Colleen Hood, Allen Hefner, Kathleen Meehan

CHARACTERIZATION AND MODELING OF 1.2 KV, 20 A SIC MOSFETS .......ccooiiiiiieiiieiiie e 1412

Zheng Chen, Dushan Boroyevich, Rolando Burgos, Fred Wang
CHARACTERIZATION, MODELING OF 10-KV SIC JBS DIODES AND THEIR APPLICATION PROSPECT
IN X-RAY GENERATORS
Jun Wang, Yu Du, Subhashish Bhattacharya, Alex Huang

SESSION SS-7A: SPECIAL MACHINES

MAGNETICALLY LEVITATED SLICE MOTORS - AN OVERVIEW........ccooiiiiiiiiiie s 1426
Philipp Karutz, Thomas Nussbaumer, Johann Walter Kolar

A WOUND-FIELD THREE-PHASE FLUX-SWITCHING SYNCHRONOUS MOTOR WITH ALL

EXCITATION SOURCES ON THE STATOR ..ottt sttt b et b e st bt e st e b et s be s b e e bt s bt e b e et e e st et enbeaenbesbeen 1434
Ackim Zulu, Barrie Mecrow, Matthew Armstrong
MOTOR INTEGRATED PERMANENT MAGNET GEAR WITH A WIDE TORQUE-SPEED RANGE .........c.ccccooviiiniininnnns 1442

Peter Rasmussen, Thomas Jahns, Hamid A. Toliyat, Hans-Henrik Mortensen, Torben Matzen

SESSION S5-8A: INDUCTION MOTOR DRIVE CONTROL ISSUES

ROTOR PARAMETER IDENTIFICATION OF SATURATED INDUCTION MACHINES.........cccoooiiitiiniinininineeee e 1451
Mikaela Ranta, Marko Hinkkanen, Jorma Luomi



ACCURATE INVERTER ERROR COMPENSATION AND RELATED SELF-COMMISSIONING SCHEME IN

SENSORLESS INDUCTION MOTOR DRIVES ...ttt b e bbbttt e st bt s 1459
Gianmario Pellegrino, Radu Bojoi, Paolo Guglielmi, Francesco Cupertino

NOVEL VOLTAGE TRAJECTORY CONTROL FOR FIELD WEAKENING OPERATION OF INDUCTION

MOTOR DRIVES ..ottt bt s 4t b bt o4t E e b £ e st e s s e s s e e e A E e E e bt AR e e E e e bt e h s e s s e s s et e b e bt e et e bt e bt e st e b e eb s et et en s et nnenbe et 1467
Ping-Yi Lin, Yen-Shin Lai

A NOVEL ADAPTIVE ALGORITHM FOR ROTOR-FLUX AND SLIP ESTIMATION OF SENSORLESS

FIELD-ORIENTED INDUCTION MACHINE DRIVES .......ooiiiiiiiiiiiiee ettt ettt nne b 1474
Bo Guan, Longya Xu

SESSION S5-1B: THREE-PHASE RECTIFIERS

A COMPARATIVE STUDY ON CONTROL ALGORITHM FOR ACTIVE FRONT-END RECTIFIER OF
LARGE MOTOR DRIVES UNDER UNBALANCE INPUT ......cociiiiiiiiiiiiene e s 1480
Yongsug Suh, Yuran Go

A HYBRID 18-PULSE RECTIFICATION SCHEME FOR DIODE FRONT END VARIABLE FREQUENCY

DIRIVES ...ttt b et h ekt h st h s et oAb e s e 14t A E e b e H e E e e E £ e s £ e R s oA s et e AR e R e e R AR R SR £ oA R e Ao R e R Rt AR e Rt Rt b bt e st n et et nne b e 1489
Mahesh Swamy, Tsuneo Kume, Nory Takada
THREE PHASE CURRENT-FED Z-SOURCE PWM RECTIFIER..........c.ccociiiiiiiiti e s nnes 1496

Qin Lei, Shuitao Yang, Fang Z. Peng

SESSION S5-2B: ADVANCES IN DC-DC CONVERTERS

MINIMUM PCB FOOTPRINT POINT-OF-LOAD DC-DC CONVERTER REALIZED WITH SWITCHED-

CAPACITOR ARCHITECTURE ......coiiiiiiiitiisieie ettt st sttt e bt e seese st e tes4e e ke ebesbe e b e a8t as s e b e e st e be st e beebesbe e ke abeebeebeeneebenbensenbenbens 1502
Vincent W Ng, Michael D Seeman, Seth R. Sanders

ALGEBRAIC FOUNDATION OF SELF ADJUSTING SWITCHED CAPACITORS CONVERTERS ..........ccocooviininiiinineniens 1509
Sam Ben-Yaakov, Alexander Kushnerov

OPTIMIZATION OF TRANSISTORS FOR VERY HIGH FREQUENCY DC-DC CONVERTERS ..........cccoviiiiiicincieiene 1517

Anthony Sagneri, David Anderson, David Perreault

SESSION S5-3B: WIND ENERGY SYSTEMS

GROWING NEURAL GAS (GNG) BASED MAXIMUM POWER POINT TRACKING FOR HIGH
PERFORMANCE VOC-FOC BASED WIND GENERATOR SYSTEM WITH AN INDUCTION MACHINE .........c.cccovvvninne 1530
Maurizio Cirrincione, Marcello Pucci, Gianpaolo Vitale

RIDE-THROUGH STRATEGY FOR DFIG WIND TURBINE SYSTEMS USING DYNAMIC VOLTAGE

RESTORERS ...ttt ettt e bbbt o bt b4 bbb e bt e st e R s e e b et oA h e b e eb e 4 h e S E e e b b e a s e b b et e b e b e b e e bt e h e e bt e bt e b e e bt et e b e b e e nn b 1538
Ahmad Ibrahim, Thanh Hai Nguyen, Dong-Choon Lee, Su-Chang Kim
A NEW CONTROL METHOD OF ENERGY CAPACITOR SYSTEM IN DC-BASED WIND FARM .........cccoocenvinniniineenins 1546

S. M. Muyeen, Rion Takahashi, Toshiaki Murata, Junji Tamura

SESSION S5-4B: HYBRID ENERGY STORAGE SYSTEMS

AN ULTRA-CAPACITOR BASED REGENERATING ENERGY STORAGE SYSTEM FOR URBAN RAIL

TRANSIT ..ottt bbbt e st e e e h b h b8 b oA e b2 eh e e h e s e b £ b e b e E oA £ b€ e e b £ s e h e s eh £ Eeh e A E e s b e h e b e bt s b e bt st eb et b e ettt et neer s 1553
Aiguo Xu, Shaojun Xie, Yuan Yao, Xiaobao Liu, Huafeng Xiao, Jingjing Feng
A SUPERCAPACITOR BASED LIGHT RAIL VEHICLE: SYSTEM DESIGN AND OPERATIONS MODES.............ccccoevene. 1559

Luis Mir, lon Etxeberria-Otadui, Igor Perez De Arenaza, lzaskun Sarasola, Txomin Nieva

OPTIMAL ENERGY MANAGEMENT FOR A HYBRID ENERGY STORAGE SYSTEM COMBINING

BATTERIES AND DOUBLE LAYER CAPACITORS........ooiiiiiiii ettt b sttt nne b 1567
Christoph Romaus, Joachim Boecker, Katrin Witting, Albert Seifried, Oleksiy Znamenshchykov

SESSION S5-5B: POWER CONVERTER DRIVE TECHNIQUES

SELF-DRIVEN SCHEMES FOR 12V SELF-DRIVEN VOLTAGE REGULATOR .........cccooiiiiiiii i 1575
Ke Jin, Ming Xu, Yi Sun, Fred C. Lee
A NEW DISCONTINUOUS CURRENT-SOURCE DRIVER FOR HIGH FREQUENCY POWER MOSFETS..........cccccocvvnnnn. 1582

Zhiliang Zhang, Jizhen Fu, Yan-Fei Liu, Paresh Sen
A HIGH EFFICIENCY CURRENT SOURCE DRIVER WITH NEGATIVE GATE VOLTAGE FOR BUCK
VOLTAGE REGULATORS
Jizhen Fu, Zhiliang Zhang, Wilson Eberle, Yan-Fei Liu, Paresh Sen




SESSION S5-6B: EMI SUPPRESSION TECHNIQUES

HIGH FREQUENCY MODELING METHOD OF EMI FILTERS ........ccooiiiiiiiiiiit ittt 1598
Jean Luc Kotny, Margueron Xavier, Nadir Idir

OPTIMIZATION OF SWITCHING TRANSIENT WAVEFORM TO REDUCE EMI NOISE IN A SELECTIVE

FREQUENC Y BAND ...ttt ettt bt 4t b b4t 1 2 bt e st e a8 e s s et e A4 e b a8t A E e e E e e bt e s s e b s e st e e e b e bt e e A b e e bt eh e eb e e bt ene et ent e e e nbenbe e 1606
Satoshi Ogasawara, Tomohiko lgarashi, Hirohito Funato, Mitsuo Hara
OPTIMAL DAMPING OF EMI FILTER INPUT IMPEDANCE ........ccociiiiiiiiitiie ettt s snee e snee s 1612

Lei Xing, Frank Feng, Jian Sun

SESSION S5-7B: SPECIAL MACHINES

A DESIGN CONSIDERATION OF A NOVEL BEARINGLESS DISK MOTOR FOR ARTIFICIAL HEARTS.........ccccocevinis 1620
Junichi Asama, Akira Chiba, Oiwa Takaaki, Tadashi Fukao, M. Azizur Rahman

IMPLEMENTATION OF SUPER HIGH-SPEED PERMANENT MAGNET SYNCHRONOUS MACHINE

Myoungho Kim, Jung-Sik Yim, Seung-Ki Sul, Sung-II Lim

COMPARISON OF ALL AND ALTERNATE POLES WOUND FLUX-SWITCHING PM MACHINES HAVING

DIFFERENT STATOR AND ROTOR POLE NUMBERS.........cooiiiiiiiiie ettt 1632
J. T.Chen, Z. Q. Zhu

SESSION S5-8B: MACHINE DRIVE SENSOR AND CONTROL ISSUES

ANALYSIS AND COMPENSATION OF CURRENT MEASUREMENT ERRORS IN A DOUBLY FED

INDUCTION GENERATOR ...ttt sttt b etk b et e s e s b et e 14 e be a4t 44 e e b4 e b e eh e e b e e Rt e e e s b et e e b e e b e e bt e st e b e eb e ene et enbebenbenbe e 1640
Won-Sang Im, Seon-Hwan Hwang, Jang-Mok Kim, Jaeho Choi

COMPENSATION OF AMPLITUDE IMBALANCE AND IMPERFECT QUADRATURE IN RESOLVER

SIGNALS FOR PMSM DRIVES ... .ottt sttt sttt et e 14 e b e b e 14 e sk e e b4 a8t e b e e bt e s e e Rt e s b e ne e e b e e b e e bt e bt e bt e bt e st e st et e neenbe b nes 1647
Seon-Hwan Hwang, Hyun-Jin Kim, Jang-Mok Kim, Hui Li, Liming Liu
SENSORLESS CONTROL OF A NOVEL LINEAR MAGNETOSTRICTIVE MOTOR ..ot 1653

Ali Sadighi, Won-Jong Kim

SESSION S6-1A: INVERTER POWER QUALITY AND CONTROL

A TRANSFORMERLESS HYBRID ACTIVE FILTER BASED ON A NEUTRAL-POINT-CLAMPED PWM

CONVERTER FOR A MEDIUM-VOLTAGE MOTOR DRIVE ..ottt e 1659
Hirofumi Akagi, Ryota Kondo
DC-LINK VOLTAGE STABILIZATION FOR REDUCED DC-LINK CAPACITOR INVERTER...........ccccoviiniiniicc 1667

Wook-Jin Lee, Seung-Ki Sul

AN ULTRACAPACITOR-BASED ENERGY STORAGE SYSTEM DESIGN FOR HIGH POWER MOTOR

DRIVE WITH DYNAMIC REAL POWER COMPENSATION AND HARMONIC CANCELLATION .......ccccccoviniiniineenenn, 1672
Liming Liu, Jang-Mok Kim, Hui Li

EVALUATION OF VAR CONTROL AND VOLTAGE REGULATION FUNCTIONALITIES IN A SINGLE-

PHASE UTILITY-CONNECTED INVERTER FOR DISTRIBUTED ENERGY APPLICATIONS ........ccocooiiiiiniinercceens 1680
Sudipta Chakraborty, Benjamin Kroposki, William Kramer

SESSION S6-2A: HIGH-PERFORMANCE DC-DC CONVERTERS

HIGH POWER DENSITY DC/DC CONVERTER USING THE CLOSE-COUPLED INDUCTORS ........ccccooiiiiiiiencenc s 1687
Mitsuaki Hirakawa, Masao Nagano, Watanabe Yasuto, Keigo Ando, Soumei Nakatomi, Hashino Satoshi

FULLY BI-DIRECTIONAL DC-DC CONVERTER FOR EV POWER TRAIN WITH POWER DENSITY OF 40

Martin Pavlovsky, Yukinori Tsuruta, Atsuo Kawamura

COMPARISON OF DC-DC CONVERTER TOPOLOGIES FOR FUTURE SLHC EXPERIMENTS .......cccoooiiiiiiiiiniicncis 1702
Simone Buso, Giorgio Spiazzi, Federico Faccio, Stefano Michelis

BI-DIRECTIONAL BUCK/BOOST DC-DC CONVERTER WITH ULTRA HIGH EFFICIENCY BASED ON

IMPROVED SAZZ TOPOLOGY ...ttt ittt sttt sttt st e a1t e a1t e a1t e 48t e a8t e 282 e a8 e e a8 e e a8t e a8 e e a8t e a8t e eReeab e e aReeeb e e aneeaneeeneeaseeaneeaneeaneennes 1710
Martin Pavlovsky, Yukinori Tsuruta, Atsuo Kawamura

SESSION S6-3A: ENERGY STORAGE TECHNOLOGY

AGEING ASSESSMENT OF SUPERCAPACITORS DURING CALENDAR LIFE AND POWER CYCLING

El Hassane El Brouji, Jean-Michel Vinassa, er Briat, Nicolas Bertrand, Jean-Yves Deletage, Eric Woirg
DISCRIMINATION OF BATTERY CHARACTERISTICS USING DISCHARGING/CHARGING VOLTAGE

PATTERN RECOGNITION .....cooiiiiiiiiiiiitiieteiete ettt b et sb et eh et h s eb 8ok e b o214 e £ a8 £ s e b e e eb £ b eb £ 1 b e s e e b e st e b e e e e bt s ek e b e bt nb et neene b eseer s 1726
Kim Jonghoon, Lee Seongjun, Cho Bohyung




A NOVEL EQUALIZATION METHOD WITH DEFECTIVE-BATTERY-REPLACING FOR SERIES-

CONNECTED LITHIUM BATTERY STRINGS ...ttt 1733
Weijing Du, Xiucheng Huang, Shuitao Yang, Fan Zhang, Xinke Wu, Zhaoming Qian

INDIVIDUAL CELL VOLTAGE EQUALIZER USING SELECTIVE TWO CURRENT PATHS FOR SERIES

CONNECTED LI-ION BATTERY STRINGS ..ottt 1739
Chol-Ho Kim, Hong-Sun Park, Gun-Woo Moon, Young-Do Kim

SESSION S6-4A: TRANSPORTATION AND INDUSTRIAL APPLICATIONS

LOAD POSITION DETECTION AND VALIDATION ON THE VARIABLE-PHASE CONTACTLESS

ENERGY TRANSFER DESKTOP ..ottt et n e n s 1745
Christoph Sonntag, Jorge Duarte, Guus Pemen
VARIABLE TUNING IN LCL COMPENSATED CONTACTLESS POWER TRANSFER PICKUPS...........ccccooeoiiiniiicicin 1753

Nicholas Keeling, Grant Covic, Hao Frank, Libin George, John Boys
NEW GENERATION OF FULL LOW-FLOOR TRAMS: CONTROL OF WHEEL DRIVES WITH

PERMANENT MAGNET SYNCHRONQOUS MOTORS ... .ottt sttt smeeaneeaseesseesseesseesneesneeaseesneesneesneennes 1760
Zdenek Peroutka, Karel Zeman, Frantisek Krus, Frantisek Kosta
NINE-PHASE PERMANENT MAGNET MOTOR DRIVE SYSTEM FOR ULTRA HIGH-SPEED ELEVATOR....................... 1768

Eunsoo Jung, Hyunjae Yoo, Seung-Ki Sul, Hong-Soon Choi, Yun-Young Choi

SESSION S6-5A: DC-DC CONVERTERS

MULTIPLE-INPUT SINGLE ENDED PRIMARY INDUCTOR CONVERTER (SEPIC) CONVERTER FOR

DISTRIBUTED GENERATION APPLICATIONS ..ottt st bttt sh et b et et e bt sae s b e bt bt et e eb e ene et enbennenaenbe e 1774
Ruichen Zhao, Alexis Kwasinski

SOFT-SWITCHING DUAL FORWARD DC/DC CONVERTERS EMPLOYING SECONDARY SIDE

[0 2011 1 20 1 OO PSP P SO TP PO PP PPPPRPOON 1782
Bin Su, Tao Yang, Zhengyu Lu, Dehong Xu

INTERLEAVED COUPLED-INDUCTOR BOOST CONVERTER WITH BOOST TYPE SNUBBER FOR PV

POWER SYSTEM..... .ottt sttt sttt e st e b et e s4e skt e bt o4t e b e et e a8t a8 s e s s e e e Ab e ke eb e Ah e e R4 e bt e s b es b e Rt e b e b e b e eb e e b e e bt eh e e bt eb e ene et enbebenbenbe et 1787
S.-Y. Tseng, C.-L. Ou, S.-T. Peng, J.-D. Lee

A CLASS OF SINGLE-STEP HIGH-VOLTAGE DC-DC CONVERTERS WITH LOW VOLTAGE STRESS

AND HIGH OUTPUT CURRENT CAPACITY ..ottt sttt sttt sttt sttt se et e b et st e sbe s bt ebe s be skt e bt e st et e ese et et enbeneenbesbeen 1795
Huai Wang, Henry S. H. Chung, Saad Tapuchi, Adrian loinovici

SESSION S6-6A: CONVERTER MAGNETIC COMPONENTS

DESIGNING OF COUPLED INDUCTOR IN INTERLEAVED CRITICAL CONDUCTION MODE BOOST PFC

CONVERTER. ........ooiiiiiiie ettt h s R b e e h £tk 0eE £ R R e AR s e e h et e E e R e e E £ R e b e AR e st e E e e bt e e bt b b et b e et e et n e n s 1803
Fei Yang, Ruan Xinbo, Ming Xu, Qing Ji
ANALYTICAL MODELING OF LOSSES FOR HIGH FREQUENCY PLANAR LCT COMPONENTS .......ccooeiiiiniiinineiens 1810

Kien Lai-Dac, Yves Lembeye, Abdelhadi Besri, Jean-Pierre Keradec

PLANAR INDUCTORS FOR HIGH-FREQUENCY DC/DC CONVERTERS USING MICROWAVE

MAGNETIC MATERIAL.......cooiiii ittt ettt sttt s bt e 1t e a1t e a8t e a8t e a8t e a8t eS8 e e 48 £ e a8 e e a8 e e 48 e e 48t e 48t e 4Rt e eR e e ehe e e R e e es e e emeeaneeabeeeneeaneeaneennes 1817
Christian Martin, Jean-Jacques Rousseau, Desire Allaissem, Ludovic Menager, Vincent Bley, Bruno Allard, Dominique Tournier,
Maher Soueidan, Jean-Yves Lembeye

FABRICATION AND MODELING OF A PLANAR MAGNETIC STRUCTURE WITH DIRECTLY ETCHED

WIINDIINGS ...ttt b bttt h ekt h e e st e s e s e st e s b et e o4 oAb e e bt o4t e E e e b e e st e s s e s b e e oAb e b e eb e 4H e e E e e b £ e s b e b e e Rt e e e b e bt e b e e b e e bt eh e e bt e bt ene e b enb et e nbenbe et 1822
Anish Prasai, Willem Odendaal

SESSION S6-7A: MACHINE LOSSES AND TORQUE RIPPLE

MODELING OF STATOR TEETH-TIP IRON LOSSES IN FRACTIONAL-SLOT CONCENTRATED

WINDING SURFACE PM MACHIINES ... .ottt bbbt s bkt e bt e s e e b e e st e b e b et e s be s b e e bt e bt e b e e bt ene et e besbeaneereen 1830
Patel Reddy, Thomas Jahns

CORE LOSS AND TORQUE RIPPLE IN IPM MACHINES: DEDICATED MODELING AND DESIGN TRADE

L1022 OSSO PO PP P PR PORPPPTPRPOON 1838
Gianmario Pellegrino, Paolo Guglielmi, Alfredo Vagati, Franco Villata

TRANSPOSITION EFFECTS ON BUNDLE PROXIMITY LOSSES IN HIGH-SPEED PM MACHINES ...........ccccoviininiinins 1846
Patel Reddy, Thomas Jahns, Theodore Bohn

IMPACT OF FLUX WEAKENING CURRENT TO THE IRON LOSS IN AN IPMSM INCLUDING PWM

CARRIER EFFECT ..ottt bt 14t s b b4t h bt s a8 s e st et o1 H b4 h A E A E e e bt e s s e b s e st et e b bt bt e b e bt e s e e b e eb e e e et et e e nbenbe e 1854
Kan Akatsu, Katsuyuki Narita, Hiroyuki Sakashita, Takashi Yamada



SESSION S6-8A: SENSORLESS CONTROL OF PM MACHINE DRIVES

PERFORMANCE IMPROVEMENT OF SENSORLESS IPMSM DRIVES IN LOW-SPEED REGION USING

ONLINE PARAMETER IDENTIFICATION .......cooiiiiiiiiiiiise ettt n e e et s ettt et n e 1860
Yukinori Inoue, Yasunori Kawaguchi, Shigeo Morimoto, Masayuki Sanada

A NEW FLUX-BARRIER DESIGN OF TORQUE RIPPLE REDUCTION IN SALIENCY-BASED

SENSORLESS DRIVE IPM MOTORS FOR GENERAL INDUSTRIAL APPLICATIONS .......cccoiiiiiiireincieeeereesee e 1866
Yoshiaki Kano, Takafumi Terahai, Takashi Kosaka, Nobuyuki Matsui, Toshihito Nakanishi

AN ON-LINE POSITION ERROR COMPENSATION METHOD FOR SENSORLESS IPM MOTOR DRIVES

USING HIGH FREQUENCY INJECTION. .......ciiiiitiiiiiie ittt e bbbttt st n et nn e e ens 1873
Jingbo Liu, Thomas Nondahl, Peter Schmidt, Semyon Royak, Mark Harbaugh

SENSORLESS POSITION CONTROL OF PERMANENT MAGNET MOTORS WITH PULSATING

CURRENT INJECTION CONSIDERING END-EFFECT ........ccoiiiiiiiiiiite ettt 1881
Francesco Cupertino, Paolo Giangrande, Gianmario Pellegrino, Luigi Salvatore

SESSION S6-1B: MULTI-LEVEL INVERTERS

A SINGLE PHASE MULTILEVEL INVERTER USING SWITCHED SERIES/PARALLEL DC VOLTAGE

SOURCES ...ttt b et a et e b st e bt e bt et e st e st e a4 oAb e ek e e bt e b e ek e es e e s e eb b es e e Ab oAb et e A4t HE 4o bt e Rt e b e e h e e At e b e R b oA oAb e b e e b e e bt e bt e Rt e Rt e Rt et e b bt e 1889
Youhei Hinago, Hirotaka Koizumi

NEW TOPOLOGIES OF MULTI-LEVEL POWER CONVERTERS FOR USE OF NEXT-GENERATION

ULTRA HIGH-SPEED SWITCHING DEVICES ..ottt ettt st sb e b e sb st sttt s et nae b s snes 1895
Toshihiko Noguchi, Suroso Suroso

AN OPTIMUM PWM STRATEGY FOR 5-LEVEL ACTIVE NPC (ANPC) CONVERTER BASED ON REAL-

TIME SOLUTION FOR THD MINIMIZATION .....c.ooitiiiiiitiitiititeete ettt ste bt ssesbeste st asseseeseesbesbesbesbesbesbesseabeeseeneessessensenbenbenns 1903
Jun Li, Yu Liu, Subhashish Bhattacharya, Alex Huang

SESSION S6-2B: SOFT-SWITCHED DC-DC CONVERTERS

A ZCS FULL-BRIDGE CONVERTER WITHOUT VOLTAGE OVER-STRESS ON THE SWITCHES ...........cccocoiiniiiiiiinns 1910
Xin Zhang, Henry S. H. Chung, Xinbo Ruan, Adrian loinovici

SOFT-SWITCHED CCM BOOST CONVERTER WITH HIGH VOLTAGE GAIN FOR HIGH POWER

DN o o ) (07 N N L0 0 1 OSSO 1918
Sewan Choi, Sungsik Park

SESSION S6-3B: DISTRIBUTED ENERGY RESOURCES AND SYSTEMS

GRID SYNCHRONIZATION TECHNIQUES FOR CONVERTER INTERFACED DISTRIBUTED

(€8 DI\ 0 2N N 0 2 T 3 N D\ ST 1926
Davood Yazdani, Majid Pahlevaninezhad, Alireza Bakhshai

CONTROL OF TIE-LINE POWER FLOW OF MICROGRID INCLUDING WIND GENERATION BY

DSTATCOM-SMES CONTROLLER .......c.oootiitiitiit ittt sttt e st e a1t e a8t e a8t e a8 eee8ee a8t e aa e e a8t e ah e e eseeaReeaseeaneeanbeanbeenbeenbeenrenn 1934
Marcelo Gustavo Molina, Pedro Enrique Mercado

CONTROL STRATEGIES FOR DISTRIBUTED ENERGY RESOURCE INTERFACE CONVERTERS IN THE

LOW VOLTAGE MICROGRID ......ocooiiiiiiiiit ittt st seesseeaste a1t e a1t e a0t e s 8e e a8 e e 282 e a8 e e 182 e 482 e a8t e e8e e a8 e e eR e e ab e e areeaneeaneeaseeaneeaneeaneennen 1942
Chia-Tse Lee, Cheng-Chieh Chuang, Chia-Chi Chu, Po-Tai Cheng

SESSION S6-4B: TRANSPORTATION AND INDUSTRIAL APPLICATIONS

A NOVEL ZVS-PWM DC-DC CONVERTER FOR BIDIRECTIONAL APPLICATIONS WITH STEEP

CONVERSION RATIO ...ttt a b bbbt s et 1 bbb e 4 b E e e b e o1 b e b b et et e b bt e bt e bt e bt e b b e b e ekt et e b enn e e nnenbe et 1950
Pritam Das, Ahmad Mousavi, Gerry Moschopoulos

ANALYSIS AND DESIGN OF A ZCS-PWM FULL-BRIDGE FUEL CELL CONVERTER..........ccccoooiiiiinineeee 1957
Ahmad Mousavi, Pritam Das, Gerry Moschopoulos

A POWER CONVERSION SYSTEM FOR AC FURNACE WITH ENHANCED ARC STABILITY .......cccccovviiiiiiineiceeeene 1963

Yongsug Suh, Yongjoong Lee, Hyeoncheol Park, Peter Steimer

SESSION S6-5B: LIGHTING ANALYSIS AND POWER ELECTRONICS CONTROL

A SIMPLE PHYSICAL LOW PRESSURE DISCHARGE LAMP MODEL ..........cccooiiiiiiiiieiieiese ettt 1971
Deyan Lin, Wei Yan, Georges Zissis, Shu Yuen Hui
ON THE DRIVING TECHNIQUES FOR HIGH-BRIGHTNESS LEDS .........ooiiiiiiiiiiiinieee ettt s 1979

Ka Hong Loo, Wai-Keung Lun, Siew-Chong Tan, Yuk Ming Lai, Chi K. Tse
NON ITERATIVE DESIGN PROCEDURE OF LCC-BASED ELECTRONIC BALLASTS FOR

FLUORESCENT LAMPS INCLUDING DIMMING OPERATION .......cccoiiiiiiiiieiinte et 1985
Simone Buso, Giorgio Spiazzi



SESSION S6-6B: CONVERTER MAGNETIC COMPONENTS

OPTIMIZATION OF SHIELDED PCB AIR-CORE TOROIDS FOR HIGH EFFICIENCY DC-DC

CONVERTERS ...ttt h s e E b e b e h 0 ek £ h R e AR e s e 4 b et e s £t e R e 0 b £ R e b EH e e st e b e e e b et e b e st e b et bt e et et en e r s 1993
Stefano Orlandi, Bruno Allongue, Georges Blanchot, Simone Buso, Federico Faccio, Cristian Fuentes, Maher Kayal, Stefano
Michelis, Giorgio Spiazzi

DESIGN AND OPTIMISATION OF MAGNETIC STRUCTURES FOR LUMPED INDUCTIVE POWER

TRANSFER SYSTEMS ..o
Mickel Budhia, Grant Covic, John Boy

A NEW SEPARATED RESONANT-INDUCTOR WINDING PHASE SHIFT FULL BRIDGE CONVERTER

FOR SERVER POWER SYSTEM .......oooiiiiiiiitiiiiii ettt 1 bbb b bt e h bbb et e b e b bt e bt s b e e bt bt e b e ekt et e b b e s nbe b e 2009
Cho Kyu-Min, Kim Young-Do, Cho In-Ho, Kim Bong-Chul, Gun-Woo Moon

SESSION S6-7B: ACTUATOR ANALYSIS AND CONTROL

IMPLEMENTATION AND CONTROL OF A ELECTROMAGNETIC ACTUATOR FOR MINIATURE

MAGNETICALLY LEVITATED ROTATING MACHINES.........oo ottt aneesneesneesneennes 2015
Sheng-Ming Yang, Chien-Lung Huang

ANALYTICAL DETERMINATION OF OPTIMAL SPLIT RATIO OF E-CORE PERMANENT MAGNET

LINEAR OSCILLATORY ACTUATORS ... oottt sttt et e a1t e a1t e a8t e a8t e a8t e 48t e a8t e 18t e a8t e a8t e eheeeheeas e e sneeaneeabeeanbeanbeanbennn 2020
X. Chen, Z. Q. Zhu

ROBUST CONTROL OF LOW-COST ACTUATOR FOR AUTOMOTIVE ACTIVE FRONT STEERING

DN o ) (07 N0 N L0 ) SRS 2028
Chandra Namuduri, Suresh Gopalakrishnan, Balarama Murty, Robb Bolio, Ross Feller

SESSION S6-8B: SENSORLESS CONTROL OF DRIVES

OPTIMIZATION OF TRANSIENT OPERATIONS IN SENSORLESS CONTROL TECHNIQUES BASED ON

CARRIER SIGNAL INJECTION . ...ttt ettt 11 bbbt b e e b £ e hs e b s e st e s e b e b e e bt n b e e bt e bt e b b e bt et e b ennesnenae b et 2035
Alfio Consoli, Alberto Gaeta, Giuseppe Scarcella, Giacomo Scelba, Antonio Testa

HIGH BANDWIDTH SENSORLESS ALGORITHM FOR AC MACHINES BASED ON SQUARE-WAVE TYPE

VOLTAGE INJECTION ...ttt 1ttt ettt b st h e b eb e 44 e b £ e b e o4 8 eh s e he e s e e s b e st b oAb e e b e e bt e bt e b e e bt e st eb s e bt et e b ennennenbe b e et 2043
Young-Doo Yoon, Seung-Ki Sul, Shinya Morimoto, Kozo Ide

ACTIVE-FLUX BASED MOTION SENSORLESS VECTOR CONTROL OF BIAXIAL EXCITATION

GENERATOR/MOTOR FOR AUTOMOBILES (BEGA) ..ottt 2051
Vasile Coroban-Schramel, lon Boldea, Gheorghe-Daniel Andrescu, Frede Blaabjerg

SESSION S7-1: MULTILEVEL INVERTERS

A NOVEL HIGH EFFICIENT FIFTEEN LEVEL POWER CONVERTER ..........ccccoiiiiiiiii e 2059
Youssef Ounejjar, Kamal Al-Haddad

SIMPLE AND ROBUST FEEDBACK CONTROL OF A TWO-SWITCH MULTI-LEVEL HALF-BRIDGE

INVERTER WITH NON-IDEAL OPERATION ......coooiiiiiiitiiitieeit ettt st bbbt b ettt et e b et sae s be bt st e be et e e st et esbeeenaesbe e 2065
Chris Chapelsky, John Salmon, Andrew M. Knight

A NEW DC-VOLTAGE-BALANCING CIRCUIT INCLUDING A SINGLE COUPLED INDUCTOR FOR A

FIVE-LEVEL DIODE-CLAMPED PWM INVERTER ..........cccooiiiiiiiiiiiee ettt sttt ettt nae b 2073
Kazunori Hasegawa, Hirofumi Akagi

THREE-PHASE MULTILEVEL BIDIRECTIONAL DC-AC CONVERTER USING THREE-PHASE COUPLED

INDUGCGTIOR ...ttt b bttt s h et h st e s e s e st et et e s 4 oAb oo bt e h e 4R e e bt e st e s b e R b e e e A4 e b e o4t 4 H e e E e e bt e s s e b e e R e et e b e b e e b e e R e e bt eh e e bt e bt ene et enbebenbenbe et 2080
lvo Barbi, Romeu Hausmann

SESSION S7-2: ADVANCES IN DC-DC CONVERTERS

CONVERTER AND CONTROL DESIGN FOR VERY LOW-FREQUENCY HIGH-VOLTAGE TEST

SYSTEMS. ...ttt h b h bt E et bt E et b et E £ 8 eh e A8 e h e AE e e e e e R £R e e R e R R e A e SRR AR AR AR R R R e R n et R Rt 2088
Zhiyu Cao, Norbert Froehleke, Joachim Boecker
PERFORMANCE ANALYSIS OF A MULTI-MODE INTERLEAVED BOOST CONVERTER.........c..cccoiiiiiiiiiicice 2096

Biswajit Ray, Hiroyuki Kosai, Seana McNeal, Brett Jordan, James Scofield

OUTPUT RIPPLE REDUCTION OF AN AUTOMOTIVE MULTI-PHASE BI-DIRECTIONAL DC-DC

L0000V D0 2 N D1 3 OSSP 2104
Stefan Waffler, Juergen Biela, Johann Walter Kolar

A NOVEL CURRENT-FED DUAL-INDUCTOR BOOST CONVERTER WITH CURRENT RIPPLE

REDUCTION (DIBCRR) FOR HIGH OUTPUT-VOLTAGE APPLICATIONS ..ottt 2111
Ching-Shan Leu, Ming-Hui Li




SESSION S7-3: CONVERTERS FOR RENEWABLE ENERGY SYSTEMS

DESIGN AND CONTROL OF PROPORTIONAL-RESONANT CONTROLLER BASED PHOTOVOLTAIC

POWER CONDITIONING SYSTEM ...tttk 11t b b bt e et ss et s et b e bbb nn et s b n e 2118
Han-Ju Cha, Trung-Kien Vu, Jae-Eon Kim

A NONLINEAR APPROACH TO CONTROL INSTANTANEOUS POWER FOR SINGLE-PHASE GRID-

CONNECTED PHOTOVOLTAIC SYSTEMS ..ottt ettt b bt nn et e 2126
Sayed Ali Khajehoddin, Masoud Karimi-Ghartemani, Alireza Bakhshai, Praveen K. Jain

HARDWARE BASED PERFORMANCE ANALYSIS OF A MULTI-FUNCTION SINGLE-PHASE PV-AF

Hyo-Ryong Seo, Seong-Jae Jang, Gyeong-Hun Kim, Minwon Park, In-Keun Yu
A NOVEL ZERO-VOLTAGE-SWITCHING SCHEME FOR RENEWABLE/ALTERNATIVE ENERGY BASED
HIGH-FREQUENCY-AC-LINK INVERTER ......cooiiiiiiiiiii ettt 2138
Sudip K. Mazumder

SESSION S7-4: POWER SYSTEMS AND UTILITY APPLICATIONS

POWER FLOW CONTROL IN NETWORKS USING CONTROLLABLE NETWORK TRANSFORMERS...........cccccvininine 2144
Debrup Das, Deepak Divan

EXPERIMENTAL IMPLEMENTATION OF A MULTILEVEL CONVERTER FOR POWER SYSTEM

INTEGRATION ...ttt h et e e bt s 4t s bt b o4t eH 2 b e e st e s s e st et e A E e E e H e A H e e E e e bt e s s e s s e R e et e b bt e et e bt bt e st e b e eb e et et enn e e e nbenbe e 2152
Alan Watson, Si Dang, Patrick Wheeler, Jon Clare, Gopal Mondal

MULTIPLE SECOND ORDER GENERALIZED INTEGRATORS FOR HARMONIC SYNCHRONIZATION

OF POWER CONVERTERS ...ttt h bbbt 14 b4t 4 h ke b e h s e b s e st et e st et s et e b e e bt e st e bt e bt et e b enn et e ntenbe e 2159
Pedro Rodriguez, Alvaro Luna, lon Etxeberria-Otadui, Juan Ramon Hermoso, Remus Teodorescu

ADAPTIVE ECHO STATE NETWORK TO MAXIMIZE OVERHEAD POWER LINE DYNAMIC THERMAL

Yi Yang, Ronald Harley, Deepak Divan, Thomas Habetler
SESSION S7-5: RELIABILITY AND DIAGNOSTICS

GEAR FAULT DIAGNOSTICS INTEGRATED IN THE MOTION SERVO DRIVE FOR

ELECTROMECHANICAL ACTUATORS ...ttt sttt se e a1t e a5t e a8t e a8t e e 8e e a8t e ea e e a8t e a8t e ehe e e Rt e aseeaneeabeeabeeanbeanbeenbenn 2175
Kum-Kang Huh, Robert Lorenz, Nicholas J. Nagel
MODULATED ERROR VOLTAGES FOR THE DIAGNOSIS OF FAULTS IN MATRIX CONVERTERS ..........ccoccocvniiiinnns 2183

Sergio Cruz, Marco Ferreira, Andre Mendes, Antonio Cardoso

RELIABILITY ASSESSMENT OF FAULT TOLERANT DC-DC CONVERTERS FOR PHOTOVOLTAIC

APPLICATIONS ...ttt etttk b ek b h e 1h e s 1o s o4 eh b oo e e b e e H €1 e e h e A e e b £ s ek £ b e b £ e E e e b€ AEeh e b e bt b e b e b e b b e b et b et e bt eb e s et e b enennen 2191
Sairaj Dhople, Ali Davoudi, Alejandro Dominguez-Garcia, Patrick Chapman

AUTOMATED DETECTION OF ROTOR FAULTS FOR INVERTER-FED INDUCTION MACHINES UNDER

STANDSTILL CONDITIONS ..ottt sttt b ek b b b s £ se et a4 et e b e 2 e ek e 8 e b e 1Eeh e 1 e e s £ eheh £ e b e s £ e b e b e bt s e e bt e st et e b b e b e eb e e b e enenas 2197
Byunghwan Kim, Kwanghwan Lee, Jinkyu Yang, Sang Bin Lee, Ernesto Wiedenbrug, Manoj Shah

SESSION S7-6: WIDE-BANDGAP SEMICONDUCTORS AND APPLICATIONS

OPTICALLY-ACTIVATED GATE CONTROL (OAGC) FOR THE NEXT-GENERATION SIC-BASED

POWER ELECTRONICS DEVICES AND APPLICATIONS .....ooiiiiiiiiiiet ittt sttt 2205
Sudip K. Mazumder, Tirthajyoti Sarkar

DESIGN CONSIDERATIONS OF A FAST 0-QHM GATE-DRIVE CIRCUIT FOR 1.2 KV SIC JFET DEVICES

IN PHASE-LEG CONFIGURATION ..ottt sttt b b s b4t eh £ h e ek £ b b1 b st 1 bt ettt e btk e bbb na et eb et et b s 2213
Rolando Burgos, Zheng Chen, Dushan Boroyevich, Fred Wang
A SHOOT-THROUGH PROTECTION SCHEME FOR CONVERTERS BUILT WITH SIC JFETS .........ccccoooviiiiniiiiine 2221

Rixin Lai, Fred Wang, Rolando Burgos, Dushan Boroyevich
VERTICAL SIC JFET MODEL WITH UNIFIED DESCRIPTION OF LINEAR AND SATURATION

OPERATING REGIONS ...ttt 4t b b1t £ bt e st e s e s s et e 18 e bt H e A H e E e e bt e h s e b s e st et e A b et e s et e b e e bt e h e e bt e bt ens et et et e nnenbe et 2226
Zhiyang Chen, Alexander Grekov, Ruiyun Fu, Enrico Santi, Jerry Hudgins, Alan Mantooth, David Sheridan, Jeff Casady

SESSION S7-7: MACHINE CONDITION MONITORING

A TRANSFER FUNCTION-BASED THERMAL MODEL REDUCTION STUDY FOR INDUCTION MACHINE

THERMAL OVERLOAD PROTECTIVE RELAYS ...ttt sttt sb ettt nne b 2233
Pinjia Zhang, Yi Du, Thomas Habetler

A NOVEL COOLING CONDITION MONITORING METHOD FOR INDUCTION MOTORS BASED ON

PARTICLE SWARM OPTIMIZATION ..ottt ettt sttt ettt st beeseshe bt e bt e s s et e se et e b e b e ne e s b e e bt e st e b e eb b ene et et e nnesnnesnen 2241
Yi Du, Pinjia Zhang, Zhi Gao, Thomas Habetler



AUTOMATED MONITORING OF MAGNET QUALITY FOR PERMANENT MAGNET SYNCHRONOUS

MOTORS AT STANDSTILL ..ottt sttt sttt e s s ess et e sb e b e e st 1h e e bt e b £ e a s e b s e se e e e s b e bt ne e n b e eb e e st e b e eb s et e b ennennenaenbe et 2246
Jongman Hong, Doosoo Hyun, Sang Bin Lee, Ji-Yoon Yoo, Kwangwoon Lee
TOWARDS PRACTICAL QUANTIFICATION OF INDUCTION DRIVES MIXED ECCENTRICITY ......ccccoooviiiiiiiiiiieiienns 2254

Carlo Concari, Giovanni Franceschini, Carla Tassoni

SESSION S7-8: PM MACHINE CONTROL AND SUSPENSION

AUTOMATIC TRACKING OF MTPA TRAJECTORY IN IPM MOTOR DRIVES BASED ON AC CURRENT
B 00 T B L0 ) TSN 2260
Silverio Bolognani, Roberto Petrella, Antonio Prearo, Luca Sgarbossa

EXTENDED FIELD WEAKENING AND OVERLOADING OF HIGH-TORQUE DENSITY PERMANENT

MAGNET MOTORS ..ottt ettt sttt e e a1t e a8t e o8t e a8t e o8t e 48 e e 48 e e 48 e e 48t e a8t eS8 e e A8 £ e a8 e e 4R e e 4R e e 48 et 4R et 4R bt a8 b e eR e e eR e e es e e aneeaneeabeeeneeaneeaneennen 2267
Deak Csaba, Binder Andreas, Funieru Bogdan, Mirzaei Mehran
MAGNETIC GUIDANCE OF THE MOVER IN A LONG-PRIMARY LINEAR MOTOR ......c.cccoocoiiiiiiniiniiiinneeeie e 2274

C. Phong Khong, Roberto Leidhold, Peter Mutschler

EXPERIMENTAL EVALUATION OF MAGNETIC SUSPENSION CHARACTERISTICS IN A 5-AXIS

ACTIVE CONTROL TYPE BEARINGLESS MOTOR WITHOUT A THRUST DISK FOR WIDE-GAP

L0110 010 D 1 (0 2 USSR 2282
Masatsugu Takemoto, Satoru lwasaki, Hajime Miyazaki, Akira Chiba, Tadashi Fukao

SESSION P8-1: DC-DC CONVERTERS AND LIGHTING

IMPLEMENTATION OF BI-LEVEL CURRENT DRIVING TECHNIQUE FOR IMPROVED EFFICACY OF
HIGH-POWER LEDS ...ttt bbbt £ b2 e b8 e b £ b o8 e 18 oA e 1h e e e h £ e e h e b ek £ b eh £ e b e s b e b et e bt e e bt st ek e b bt b et e et b e erenes 2288
Wai-Keung Lun, Ka Hong Loo, Siew-Chong Tan, Yuk Ming Lai, Chi K. Tse

DYNAMIC CONTROL OF LED SYSTEMS BASED ON THE GENERAL PHOTO-ELECTRO-THERMAL

B3 1000 2 2 OSSOSO USRS RPPPPPRPOY 2295
Yaxiao Qin, Deyan Lin, Henry S. H. Chung, Wei Yan, Shu Yuen Hui

BALLAST FOR INDEPENDENT CONTROL OF MULTIPLE LED LAMPS.........ccocciiitiiiiiiiiiie et 2301
Xiaohui Qu, Siu-Chung Wong, Chi K. Tse

SELF-OSCILLATING FLYBACK DRIVER FOR POWER LEDS .......ccooiiiiiiiiiit ettt 2307

Edilson Mineiro, Reuber Santiago, Fernando Antunes, Arnaldo Perin, Cicero Da Silveira Postiglione

FPGA-BASED DIGITAL CURRENT MODE CONTROLLER FOR PHASE-SHIFTED FULL-BRIDGE PWM

CONVERTER ..ottt r e h e bt E Rt E e R R e e R e Rt e R R e e b e R b e et s e et e et r et R e e s e ne e et en e en s 2313
Jeong-Gyu Lim, Se-Kyo Chung, Yujin Song

NEW METHOD TO CANCEL HIGH FREQUENCY CURRENT UNDULATIONS GENERATED BY DC/DC

CONVERTER .......cooiiiiie ettt h e E e Rt E e Rt b e h R e R e e R et e e e R e e R e R b e et e e et e e et Rt e R e e e ne e et en e en s 2320
Ahmed Shahin, Roghayeh Gavagsaz-Ghoachani, Jean-Philippe Martin, Serge Pierfederici, Farid Meibody-Tabar, B. Davat

BUS-VOLTAGE RIPPLE OPTIMIZATION METHOD FOR AUTOMOTIVE MULTIPHASE DC/DC-

CONVERTERS ...ttt bbbt bt b o4 bbb bt e st e s s s b et oAb e b e b e A b e e E e e b E e a b e b s et e b e b e b e e bt e b e e b e e bt e b e et b et e b enb e e nb e b e et 2327
Tomas Reiter, Dieter Polenov, Hartmut Proebstle, Hans-Georg Herzog

CONTROLLER DESIGN ISSUES AND SOLUTIONS FOR BUCK CONVERTERS WITH PHASE SHEDDING

AND AVP FUNCTIONS . ..ottt ettt 41t b 4t b e bt e st e s s e s s et e 4 b e b e e b e 4h e e E £ e b e e b b e b s e hb e b e b e bt e bt e bt e bt e b b e b e e bt e st e b ennennenbenbe et 2335
Liyu Yang, Jiwei Fan, Alex Huang

HIGH EFFICIENCY AND SMOOTH TRANSITION BUCK-BOOST CONVERTER FOR EXTENDING

BATTERY LIFE IN PORTABLE DEVICES....
Huang Ping-Ching, Wu Wei-Quan, Ho Hsin-Hsin,

CURRENT BOOSTED ACTIVE CLAMP FORWARD CONVERTER WITHOUT OUTPUT FILTER ..........cccccecvniiiniiiiinne, 2346
Keun-Wook Lee, Seong-Wook Choi, Byoung-Hee Lee, Gun-Woo Moon
MULTIPLE-INPUT FULL BRIDGE DC/DC CONVERTER.........cccciiiiiiiiiie et 2354

Dongsheng Yang, Xinbo Ruan, Yan Li, Fuxin Liu

A UNIFIED DERIVATION OF SECOND-ORDER SWITCHING SURFACE FOR BOUNDARY CONTROL OF

DC-DC CONVERTERS ...ttt bbbt b bR e R e e bt s et h e e R e R b e e e s e e b et e R et e b et e bt b e bt e et et n e en s 2362
Huai Wang, Henry S. H. Chung, Jerome Presse

HIGH-EFFICIENCY SLOPE COMPENSATOR (HSC) WITH INPUT-INDEPENDENT LOAD CONDITION

IDENTIFICATION IN CURRENT MODE DC/DC BUCK CONVERTERS ........cocooiiiitiiiiin s 2370
Wei-Jen Lai, Chi-Lin Chen, Yu-Chiao Hsieh, Ke-Horng Chen

A HOLD-UP TIME COMPENSATION CIRCUIT FOR PWM FRONT-END DC/DC CONVERTERS .........c.cocooiiiiiiiiies 2374
Kang-Hyun Yi, In-Ho Cho, Bong-Chul Kim, Gun-Woo Moon

A DUAL ACTIVE BRIDGE BUCK-BOOST CONVERTER.........cccccoiiitiiiiitiitiitt ettt st st st sbe et ese e eeestessessenaesbenns 2378

Sangtaek Han, Deepak Divan

SESSION P8-2: MODELING AND CONTROL OF POWER ELECTRONICS

INTERLEAVED DISCONTINUOUS SPACE-VECTOR PWM FOR A MULTI-LEVEL PWM VSI USING A 3-
PHASE SPLIT-WOUND COUPLED INDUCTOR ........oooootiiiitiiitiiitt ettt ettt sa ettt b et b b et en e benes 2385
Behzad Vafakhah, John Salmon, Andrew M. Knight



ANALYSIS AND CONTROL OF DC-DC CONVERTERS BASED ON LYAPUNOYV STABILITY THEORY ............cccccovvvnn. 2393
Fellipe Garcia, Jose Antenor Pomilio, Grace Deaecto, Jose Claudio Geromel

PEAK-CURRENT-MODE-CONTROLLED BUCK CONVERTER WITH POSITIVE FEEDFORWARD

CONTROL ..ot b et bbbt bbb e bt h e e E e b e e H b4 E b e bt e st e s s e e b et oA E e b e b e 4 h e e E e e bt e s b e b b et e b e b e b e e bt e bt e bt e bt e b e e bt e st e b enn e e nbe b et 2401
Hyoung Y. Cho, Enrico Santi
BOUNDARY CONTROL OF DC-AC INVERTERS USING RIPPLE-DERIVED SWITCHING SURFACE ............ccccccuvrnnnenn. 2409

Sufen Chen, Yuk Ming Lai, Siew-Chong Tan, Chi K. Tse

HIGH PERFORMANCE CONTROLLER FOR VOLTAGE-CONTROLLED CURRENT SOURCE INVERTER

WITH NONLINEAR LIOADS ... oottt ettt sttt b e b b4 12414 e 88 e b £ b e b £ b e s e b e e bt e e bt b e b e b e bbb et b et e b e b eb bt e b enennen 2415
Longcheng Tan, Yaohua Li, Congwei Liu, Ping Wang, Xiaomei Lv, Zixin Li

CONSTANT-FREQUENCY HYSTERESIS CURRENT CONTROL OF GRID-CONNECTED VSI WITHOUT

BANDWIDTH CONTROL ..ottt ettt b et b et eh et h bbb e b e 8o s e 1h e e eh £ e e bt e eb £ b eb £ 1 b e s e eb et e bt s e e bt s b ek e b e b e nb et ne et b ne b s 2422
Carl N. M. Ho, Victor S. P. Cheung, Henry S. H. Chung
AUTO-NORMALIZING PHASE-LOCKED LOOP FOR GRID-CONNECTED CONVERTERS. .........cccooiiiiicc 2430

Lennart Angquist, Massimo Bongiorno

COMPARISON AMONG DIGITAL CURRENT CONTROLLERS APPLIED TO POWER FACTOR

CORRECTION BOOST CONVERTERS ... .ottt b st h e bbb e et b bt n bt bt e st a bt e bt et et e b e b sneesnen 2438
Leandro Roggia, Jose Eduardo Baggio, Jose Renes Pinheiro

SMALL SIGNAL MODEL FOR BOOST PHASE-SHIFTED FULL BRIDGE CONVERTER IN HIGH

VOLTAGE APPLICATION ..ottt ittt sttt ettt b bt b bt s e s e s s e e e 18 e bt e bt 1 H e e E e e bt e s s e b s e se e e e n b e bt ne e e b e e bt e s e e b e eb s ene et ent et e nnenbe et 2445
Xin Zhang, Xinbo Ruan, Wu Chen

GENERALIZED DC VOLTAGE REGULATION STRATEGY FOR 1n:1 RELATION CASCADE H-BRIDGE

CONVERTER-BASED STATCOM ..ottt sttt ettt 14 bt st 18 ekt e bt e s s ek s e st e b et e e e s et e b e e bt sb e e b e e st et e st e nbenneeneennen 2450
Javier Perez-Ramirez, Victor Cardenas, Homero Miranda, Gerardo Espinosa-Perez

ACTIVE STABILIZATION OF A POORLY DAMPED INPUT FILTER SUPPLYING A CONSTANT POWER

Ahmed-Bilal Awan, Serge Pierfederici, Babak Nahid-Mobarakeh, Farid Meibody-Tabar
INVESTIGATION OF ACTIVE DAMPING APPROACHES FOR PI-BASED CURRENT CONTROL OF GRID-

CONNECTED PWM CONVERTERS WITH LCL FILTERS .......cciitiiiiiiie sttt 2463
Joerg Dannehl, Friedrich W. Fuchs, Paul B. Thogersen, Steffan Hansen
AUTONOMOUS POWER ELECTRONIC INTERFACES BETWEEN MICROGRIDS ..........cccooiiiiiiiiiee s 2471

Sandeep Bala, Giri Venkataramanan
FAST FREQUENCY RESPONSE MEASUREMENT OF SWITCHED-MODE CONVERTER IN THE

PRESENCE OF NONLINEAR DISTORTIONS ...ttt sttt se e see s see a1 e sse e ase e sse e sheesseean e e sneesneeabeeaneeaneeaneeanee 2479
Tomi Roinila, Matti Vilkko, Teuvo Suntio

MODIFIED PROJECTED CROSS POINT CONTROL - A LARGE SIGNAL ANALYSIS......ccoooiiiiiitesee e 2486
Mostafa Khazraei, Mehdi Ferdowsi

ANALYSIS OF THE BEAT FREQUENCY OSCILLATION IN VOLTAGE REGULATORS.........ccooiiiiiiniieecee e 2491

Kisun Lee, Han Zou

ON EMI-FILTER INTERACTIONS IN A REGULATED CONVERTER - STABILITY AND LOAD-

TRANSIENT PERFORMANCE ........coiiiitiiiitiitee ettt et h b st h b bt as b e st e b e bt n et s b e bt e st e b e e bt et e b enn e e naenbe e 2496
Teuvo Suntio, Jari Leppaaho, Mikko Hankaniemi

SESSION P8-3: AC-AC CONVERSION AND HIGH-POWER TECHNIQUES

AC-AC DUAL ACTIVE BRIDGE CONVERTER FOR SOLID STATE TRANSFORMER ...........cccooeitiiiiiininininienienieie e 2504
Hengsi Qin, Jonathan Kimball

NOVEL CONTROL STRATEGY FOR SYNCHRONOUS PWM ON A MATRIX CONVERTER ..........cccccoovnnininiinc e 2510
Jun-Ichi Itoh, Koji Maki

PREDICTIVE CONTROL WITH ACTIVE DAMPING IN A DIRECT MATRIX CONVERTER ..........ccccootiiniiiiincenc e 2518
Marco E. Rivera, Pablo I. Correa, Jose R. Rodiguez, Jose R. Espinoza, Christian Rojas, Ignacio Lizama

NOVEL THREE-PHASE AC-AC Z-SOURCE CONVERTERS USING MATRIX CONVERTER THEORY ........cccccecvniinnnnns 2524

Shao Zhang, King Jet Tseng, Trong Duy Nguyen
HIGH POWER FACTOR CONTROL FOR CURRENT-SOURCE TYPE SINGLE-PHASE TO THREE-PHASE

MATRIX CONVERTER.........ooiititiiitiiit ittt h e b bt bt h bbb e b e h oA e 44 e e e b et e h e b e b £ b eb e A E e s b e b et e bt e e e bt e ke bbb et st e st b e er s 2532
Hiroki Takahasi, Ryo Hisamichi, Hitoshi Haga
CONTROL OF MULTILEVEL DIRECT AC CONVERTERS ........cioiiiiiii et 2538

Jyoti Sastry, Deepak Divan

THREE-PHASE CASCADED MULTILEVEL INVERTER USING POWER CELLS WITH TWO INVERTER

LEGS IN SERIES ...ttt sttt sttt e st a4 et e s4e s 4o e bt e 44 e 82 e b £ a8t a8 s e R s e e e A4 e b e eb e 4b e e b e e b e e A s es b e R e e b e b e b e e b e e b e e bt e s e e b e et e ene et enbebenbenbe et 2546
Gierri Waltrich, Ivo Barbi

DC LINK BALANCING AND RIPPLE COMPENSATION FOR A CASCADED-H-BRIDGE USING SPACE

VECTOR MODULATION ...ttt st b et s2esbesbe a1t be e bt a8t e s ses s e te 14 e ek e eb e 48 e e b4 e bt es e e b e e st e b e st et e ebe e b e ebeeseabeebeeneenbenbebenbenbene 2554
John Vodden, Patrick Wheeler, Jon Clare

A NOVEL FIVE-LEVEL THREE-PHASE PWM RECTIFIER USING 12 SWITCHES
Jun-Ichi Itoh, Noge Yuichi, Taketo Adachi

ENHANCED VOLTAGE BALANCING OF A FLYING CAPACITOR MULTILEVEL CONVERTER USING

PHASE DISPOSITION (PD) MODULATION.......coiiiiiiiiteitit ittt bbbttt bbb bbbt bbbt et e s s e nae st en 2569
Brendan P. McGrath, D. Grahame Holmes




A NEW DIODE-CLAMPING MULTILEVEL CONVERTER WITH REDUCED DEVICE COUNT AND DC

VOLTAGE BALANCING CONTROL ..ottt e et n et r et et en e 2577
Qingquan Tang, Dariusz Czarkowski, Xu Yang, Songsheng Lu
A NEW TRANSFORMERLESS CASCADED MULTILEVEL CONVERTER TOPOLOGY .....c.ccccooeiiiiiiiiiiiiieieieeee e 2585

Kui Wang, Yongdong Li, Zedong Zheng

PREDICTIVE CONTROL BASED SELECTIVE HARMONIC ELIMINATION WITH LOW SWITCHING

FREQUENCY FOR MULTILEVEL CONVERTERS ..ottt sttt neesneeaneesneesneesbeeaneesneesneennes 2591
Samir Kouro, Bruno La Rocca, Patricio Cortes, Salvador Alepuz, Bin Wu, Jose Rodriguez

A SINGLE LEG SWITCHED PWM METHOD FOR THREE-PHASE H-BRIDGE VOLTAGE SOURCE

L0100 Y D0 23 N D1 2 SRS 2598
Osman S. Senturk, Lars Helle, Stig Munk-Nielsen, Pedro Rodriguez, Remus Teodorescu
HIGH EFFICIENCY MULTILEVEL UNINTERRUPTIBLE POWER SUPPLY .......cccooiiiiiiiiiiienie et 2604

Eduardo Kazuhide Sato, Masahiro Kinoshita, Yushin Yamamoto, Tatsuaki Amboh

SESSION P8-4: RELIABILITY, DIAGNOSTICS, MODELING AND ANALYSIS

AN INDUSTRY-BASED SURVEY OF RELIABILITY IN POWER ELECTRONIC CONVERTERS ...........c.ccoooooiniiiiii 2612
Shaoyong Yang, Angus Bryant, Philip Mawby, Xiang Dawei, Li Ran, Peter Tavner

OPERATING STANDBY REDUNDANT CONTROLLER TO IMPROVE VOLTAGE SOURCE INVERTER

RELIABILITY ..ottt et h 8t R b0 R R0 R et e e R e R e R bt n et e et e e et Rt R et e et et en e en s 2619
Alexander Julian, Giovanna Oriti, Stephen Blevins

A SURVEY OF CONDITION MONITORING AND PROTECTION METHODS FOR MEDIUM VOLTAGE

INDUCTION MOTORS ...ttt b et 41 b bt se b e ekt e st e s s e s s et e 18 e b e b e AR e S E e e bt eh s eb s e st et e b e bt et e b e e bt e st e b e eb s ene et et et naenbe et 2626
Pinjia Zhang, Yi Du, Thomas Habetler, Bin Lu
SIMPLE SWITCH OPEN FAULT DETECTION METHOD OF VOLTAGE SOURCE INVERTER............c..cccoiiiinnininienn, 2636

Shin-Myung Jung, Jin-Sik Park, Hyoung-Suk Kim, Hag-Wone Kim, Myung-Joong Youn
MECHANICAL TRANSMISSION AND TORSIONAL VIBRATION EFFECT ON INDUCTION MACHINE
STATOR CURRENT AND TORQUE IN RAILWAY TRACTION SYSTEMS
Shahin Hedayati Kia, Humberto Henao, Gerard Andre Capolino
KALMAN FILTER USED FOR ON LINE MONITORING AND PREDICTIVE MAINTENANCE SYSTEM OF
ALUMINIUM ELECTROLYTIC CAPACITORS IN UPS ..ottt
Karim Abdennadher, Pascal Venet, Gerard Rojat, Jean Marie Retif, Christophe Rosset
MONTE-CARLO STUDY ON A LARGE-SCALE POWER SYSTEM MODEL IN REAL-TIME USING
EMEGASIM SO PRSPPSO
Jean-Nicolas Paquin, Jean Belanger, Laurence A. Snider, Claudio Pirolli, Wei Li
MODELING, ANALYSIS AND DESIGN FOR HYBRID POWER SYSTEMS WITH DUAL-INPUT DC-DC
CONVERTER
Yan Li, Xinbo Ruan, Dongsheng Yang, Fuxin
MODELING AND ANALYSIS OF THE DEAD-TIME EFFECTS IN PARALLEL TWO-LEVEL VOLTAGE

SOURCE INVERTERS ..ottt ittt sttt et e et e ste s be s ke s sesb e et e aseas e a8 s esees4ebebee4eeE e e bt e Rt e b4 e b e e s e e R b e s b e benbeebeebe e b e e be e bt aseen b et e sbesbebenes 2672
Toni Itkonen, Julius Luukko, Riku Pollanen
A NOVEL TRANSFORMER FOR CONTACTLESS ENERGY TRANSMISSION SYSTEMS ..ot 2679

Wei Zhang, Qianhong Chen, Siu-Chung Wong, Chi K. Tse, Xinbo Ruan

THE ROLE OF ELECTRICITY IN ENERGY EFFICIENCY POWER CONVERSION: A MARKAL

APPLICATION FOR ENERGY PLANNING. ..ottt ettt h e m ettt n b n e st eb e n e nne 2686
Norma Anglani, Giuseppe Muliere, Giovanni Petrecca

STEADY STATE ANALYSIS OF A CAPACITIVELY COUPLED CONTACTLESS POWER TRANSFER

Chao Liu, Aiguo Patrick Hu

CREATING LOW-COST ENERGY-MANAGEMENT SYSTEMS FOR HOMES USING NON-INTRUSIVE

ENERGY MONITORING DEVICES ..ottt sttt sttt ettt 14 b eb e sh e s bt s bt e s s e bt e st et et et e nbe e be e bt eb e e be e bt et e nbeebesbeeneeneen 2700
Rebecca Sawyer, Jason Anderson, Edward Foulks, John Troxler, Robert Cox

MODELING AND CONTROL DESIGN OF DISTRIBUTED POWER FLOW CONTROLLER BASED-ON PER-

PHASE CONTROL........ooiiiiiiiiiiieiee sttt sttt st e b et e s 4 e s b e bt o4t e b e e bt e st e s s e s b e s e 1b e ke eb e 4b e ek e e b e e h e e s b e Rt e e e e b e b e ebe e Ee e bt e bt e b e eb e ene e b enbebenbenbe et 2708
Wenchao Song, Xiaohu Zhou, Zhigang Liang, Subhashish Bhattacharya, Alex Huang

DESIGN AND ANALYSIS ON REDUCED SWITCHING FREQUENCY CURRENT MODE CONTROL

ISOLATED POWER CONVERTERS FOR LIGHT LOAD EFFICIENCY .......cocoiiiiiiiiiiiinieieie et 2714
Ruiyang Yu, Bryan M. H. Pong

SESSION P8-5: DRIVES AND THERMAL CONSIDERATIONS

A COMPARATIVE STUDY OF LUENBERGER OBSERVER, SLIDING MODE OBSERVER AND
EXTENDED KALMAN FILTER FOR SENSORLESS VECTOR CONTROL OF INDUCTION MOTOR

Yongchang Zhang, Zhengming Zhao, Ting Lu, Ligiang Yuan, Wei Xu, Jianguo Zhu

NOVEL COIL ARRANGEMENT OF AN INTEGRATED DISPLACEMENT SENSOR WITH REDUCED

INFLUENCE OF SUSPENSION FLUXES FOR A WIDE GAP BEARINGLESS MOTOR .........ccocciiiiiiiee s 2728
Naoki Tsukada, Takayoshi Onaka, Junichi Asama, Akira Chiba, Tadashi Fukao



EVALUATING THE PRACTICAL LOW SPEED LIMITS FOR BACK-EMF TRACKING-BASED

SENSORLESS SPEED CONTROL USING DRIVE STIFFNESS AS A KEY METRIC .........cccoooiiiiininiieeeee e 2735
Robert Hejny, Robert Lorenz
PHASE MODULATION-BASED TECHNIQUE FOR SALIENCY POSITION ESTIMATION OF IPMSMS ......c.cooviiiiiiinnnns 2743

Alfio Consoli, Giuseppe Scarcella, Giacomo Scelba, Antonio Testa, Semyon Royak

ACTIVE FLUX BASED MOTION-SENSORLESS VECTOR CONTROL OF DC-EXCITED SYNCHRONOUS

Y N & 00 SO 2750
Claudio Rossi, Domenico Casadei, Alessio Pilati, lon Boldea, Gheorghe-Daniel Andrescu

DEADBEAT DIRECT TORQUE AND FLUX CONTROL OF INTERIOR PERMANENT MAGNET

MACHINES WITH DISCRETE TIME STATOR CURRENT AND STATOR FLUX LINKAGE OBSERVER...........c.ccccccven. 2758
J. Lee, C. Choi, J. Seok, R.D Lorenz

A CONVERTER BASED ADJUSTABLE SPEED DRIVE FOR DOUBLY FED INDUCTION MACHINE WITH

CENTRIFUGAL LOADS ...ttt sttt a1t e 1t e a8t e 482 e 48t e 482 e 48t e 482 e a8t e 482 e 48 £ e 48 e e 48 e e 48 e e 48 e e AR e e 4Rt e a8 e e eR b e eR e e en e e eneeaneeaseeaneeaneeaneennen 2766
Xibo Yuan, Jianyun Chai, Yongdong Li

OBSERVER BASED INVERTER DISTURBANCE COMPENSATION .....oooiiiiiiiitiinieieiee ettt s sbe e 2774
Xinmei Yuan, lan Brown, Robert Lorenz, Arui Qui

DIGITAL CONTROL STRATEGY TO OPTIMIZE EFFICIENCY OF BLDC MOTOR DRIVER WITH VOPFC.................... 2782

Chia- Hao Wu, Ying-Yu Tzou

SINGLE-CONTROLLABLE-SWITCH-BASED SWITCHED RELUCTANCE MOTOR DRIVE FOR LOW-

COST VARIABLE-SPEED APPLICATIONS ... oottt b ettt h et et bt s b bt s e b e bt et e s enn e e naenbnen 2789
Jaehyuck Kim, Ramu Krishnan

MINIMUM POWER LOSS CONTROL - THERMOELECTRIC TECHNOLOGY IN POWER ELECTRONICS

[0 10 51 51 € T ST T USROS PP PP PP RP PPN 2797
Jin Wang, Ke Zou, Friend Jeremiah

EFFECT OF SUPPLY NETWORK HARMONICS TO FREQUENCY CONVERTER INTERMEDIATE

CIRCUIT CAPACITOR TEMPERATURES ........ootitiiiiiitiiti sttt sttt h et e et bt s bbbt e b e bt e e s enn e s naenbeen 2803
Valtteri Mattsson, Jouko Niiranen

EVALUATION OF ZERO VECTORS IN DTC CONTROL OF SYNCHRONOUS MACHINES AND ITS

EFFECT ON LOSSES ... oottt et 14t s bt b o412 b e st e s e s s et e 18 e bt bt AR e e E e e bt e h s e b e e Rt et e b et e e et e bt e bt e st e b e eb b ent et enb et nbenbe et 2806
Samer Shisha, Chandur Sadarangani
A MODULAR MULTILEVEL PWM INVERTER FOR MEDIUM-VOLTAGE MOTOR DRIVES .......c.cccoiiiiiiiiiinee s 2811

Makoto Hagiwara, Kazutoshi Nishimura, Hirofumi Akagi

SWITCHING LOSS ANALYSIS OF MODULATION METHODS USED IN NEUTRAL POINT CLAMPED

L0100 VA D0 23 N D1 2 SRS 2819
Daniel Andler, Samir Kouro, Marcelo Perez, Jose Rodriquez, Bin Wu

TORQUE RIPPLE SUPPRESSION CONTROL FOR PM MOTOR WITH HIGH BANDWIDTH TORQUE

Kento Nakamura, Hiroshi Fujimoto, Masami Fujitsuna

MODELING, SIMULATION AND CONTROL OF RELUCTANCE MOTOR DRIVES FOR HIGH SPEED
OPERATION ...ttt te et e st e s besbeatesaeete e st aseeseestessesbesessesbeebeese e R e e b e e st e s ses s e s e Abe ke ebeeb e e b e e b e e s s e s e e ne e b e beebeebe e b e ebeabe e b e e bt ene et enbetenbenbe e 2832
V. L. Do, Minh Cao Ta

SESSION P8-6: RENEWABLE AND ALTERNATIVE ENERGY

ADAPTIVE NONLINEAR MAXIMUM POWER POINT TRACKER FOR A WECS BASED ON PERMANENT

MAGNET SYNCHRONOUS GENERATOR FED BY A MATRIX CONVERTER .........cccoooiiiiiiiiiiiit e 2838
Majid Pahlevaninezhad, Alireza Safaee, Suzan Eren, Alireza Bakhshai, Praveen K. Jain

PV POWER SYSTEM USING BUCK/FORWARD HYBRID CONVERTERS FOR LED LIGHTING ..........ccccoceeviiniiiniieniens 2844
S.-Y. Fan, S.-Y. Tseng, Y.-J. Wu, J.-D. Lee

LOW-COST CONVERTER FOR HARVESTING OF MICROWAVE ELECTROMAGNETIC ENERGY ........ccccocovviininiinins 2852
Boubekeur Merabet, Bruno Allard, Hakim Takhedmit, Christian Vollaire, Francois Costa, Laurent Cirio, Odile Picon

OPTIMIZATION OF THE OPERATING POINT OF A VANADIUM REDOX FLOW BATTERY ........cccovoiiiiniiienieiene e 2860

Christian Blanc, Alfred Rufer

BATTERY-UTILITY INTERFACE USING SOFT SWITCHED AC LINK SUPPORTING LOW VOLTAGE

RIDE THROUGH ........ooiiiiiitiiititiet ettt bbb e bt h 8ok bk 8o £ 1 h £ e h et e h e e e b £ b eh e 1 b e st e b et e bt st ekt ek bbb et et et n s 2866
Mahshid Amirabadi, Hamid A. Toliyat, William Alexander

WHY HYBRIDIZATION OF ENERGY STORAGE IS ESSENTIAL FOR FUTURE HYBRID, PLUG-IN AND

BATTERY ELECTRIC VEHICLES ...tttk b ekt h e bbbtk h bbbttt b bbb b e ne et ne et b e r s 2874
John M. Miller, Uday Deshpande, Thomas J. Dougherty, Theodore Bohn
POWER SHARING IN A DOUBLE-INPUT BUCK CONVERTER USING DEAD-TIME CONTROL.........ccccccooecniiiniiiiiiannn, 2881

Venkata Ananad Kishore Prabhala, Deepak Somayajula, Mehdi Ferdowsi

INTEGRATION OF A LOW FREQUENCY, TUNABLE MEMS PIEZOELECTRIC ENERGY HARVESTER

AND A THICK FILM MICRO CAPACITOR AS A POWER SUPPLY FOR WIRELESS SENSOR NODES ...........cccccoecvninnns 2887
Lindsay Miller, Christine Ho, Padraic Shafer, Paul Wright, James Evans, R. Ramesh

A NOVEL MAXIMUM POWER POINT TRACKING (MPPT) ALGORITHM FOR OCEAN WAVE ENERGY

DEVICES ... oottt ekttt h R E R R R R R R R R AR e R R R R R AR R R Rt R R R bttt n e r s 2895
Ean Amon, Al Schacher, Ted Brekken



AN ACTIVE CURRENT RIPPLE COMPENSATION TECHNIQUE IN GRID CONNECTED FUEL CELL

APPLICATIONS ..ottt ettt st e st e bt 1 4t A b b e o4 e e H e e bt e s e s s e R s et e A E e E e st A H e A E e e bt e s s e s s e st et e b e b e e et e b e e bt eh e e b e e bt ene et enn e e nbenbe e 2902
Mario Cacciato, Alfio Consoli, Salvatore De Caro, Antonio Testa

A NEW MULTIFUNCTIONAL POWER CONVERTER FOR GRID CONNECTED RESIDENTIAL

PHOTOVOLTAIC APPLICATIONS ...ttt sttt ettt 11 bt b1 bkt e b4 e s s e b e st et e s b e et s et e b e e bt e st e b e e st et e st e b e nbeeneennen 2910
Engin Ozdemir, Fatih Kavaslar

EFFECTS OF NONLINEAR EFFICIENCY CHARACTERISTICS ON THE POWER-TRACKING CONTROL:

A CASE STUDY OF HYDROKINETIC ENERGY CONVERSION SYSTEM.........cccooitiiiiiiiieieienenest et 2917
Jahangir Khan, Tariq Igbal, John Quaicoe
COMPARISON AMONG STABILIZATION METHODS OF FIXED SPEED WIND GENERATOR SYSTEM .........cccccovvinn. 2927

Mohd. Hasan Ali, Bin Wu

FUTURE HOME UNINTERRUPTIBLE RENEWABLE ENERGY SYSTEM WITH VEHICLE-TO-GRID

TECHNOLOGY ..ottt h et 14t h e b4 e e b e e b e e st e s s e s b et e 1 b e b e eb e Ab e S E e e b b e s s eh s et e b e b e b e e b e e b e e b e e bt e b e e bt eat e b ean e e e nbenbe e 2935
Igor Cvetkovic, Timothy Thacker, Dong Dong, Gerald Francis, Vladimir Podosinov, Dushan Boreyevich, Fred Wang, Rolando
Burgos, Glenn Skutt, John Lesko

SESSION P8-7: APPLICATIONS OF POWER ELECTRONICS AND DRIVES

A NOVEL ELECTRICAL POWER SUPPLY FOR ELECTROTHERMAL AND ELECTROCHEMICAL

REMOVAL MACHINING METHODS ...ttt h b et ss et e et bt b e b et b e n e 2942
David Tastekin, Harry Kroetz, Clemens Gerlach, Joerg Roth-Stielow

VECTOR CONTROL OF SINGLE-PHASE VOLTAGE SOURCE CONVERTERS BASED ON FICTIVE AXIS

EMULATION ..ottt bbbt bbbt s e s e s e s 4 e b et e 44 oAb oo bt o4t e E e e b e e st e R s e R b e e e AE e b e eb e AE e e R4 e b £ e s s e b e e R e e b e b e b e e b e e b e e bt eh e e b e e bt ene et enbebenbenbe e 2949
Alfred Rufer, Behrooz Bahrani, Stephan Kenzelmann, Luiz Lopes
A NOVEL THREE-PHASE, SWITCHED MULTI-WINDING POWER ELECTRONIC TRANSFORMER.............ccccocvvinnnnns 2956

Ranjan Gupta, Krushna Mohapatra, Ned Mohan

A NEW SINGLE-PHASE VOLTAGE SAG/SWELL COMPENSATOR USING DIRECT POWER
CONVERSION ...ttt h ettt b et 4o b e b4 b4 H e e bt e st e a s e e s et oA h e b e eb e 4b e S E e e b d e s b e b b et e b e b b e e bt e b e e b e e bt e b e e bt et e b esb e e nbenbe et 2964
Lee Sanghoey, Cha Hanju, Han Byung-Moon

ACTIVE POWER TRANSFER CAPABILITY OF SHUNT FAMILY OF FACTS DEVICES BASED ON ANGLE

Babak Parkhideh, Subhashish Bhattacharya
ALL NODES VOLTAGE REGULATION AND LINE LOSS MINIMIZATION IN LOOP DISTRIBUTION

SYSTEMS USIING UPEFC ...ttt sttt et e s te e s be e s be e s bt e s ke ekt e bt e bt e Ee e Ee e bt e b e e Eeeebe e b e e eEe e e Eeenbeenbeenbeenbeenbeenbeenbeenbeenreas 2979
Mahmoud Sayed, Takaharu Takeshita
DPFC CONTROL DURING SHUNT CONVERTER FAILURE ...........ccooiiiiiiiiitite sttt sttt sttt naesae s naesbe e 2987

Zhihui Yuan, Sjoerd De Haan, Jan Abraham Ferreira
EVALUATION OF AFD ISLANDING DETECTION METHODS BASED ON NDZS DESCRIBED IN POWER

MISMATI CH SPACE ...tttk ettt b e b b e bt e b s b b e b e E oA e 1h e e e h et e h e b eE £ b eh e E e st b et e bt b e bt ek e b bt e et e et et se b s 2993
Zhu Xuancai, Shen Guogiao, Dehong Xu

CONTROL ALGORITHM FOR A SSSC WITH A PREDICTIVE SYNCHRONIZATION ALGORITHM. .........cccccoeivninnnnnn. 3000
Pablo Fernandez-Comesana, Jesus Doval-Gandoy, Francisco Freijedo, Jano Malvar

DIGITAL CONTROL OF SWITCH-MODE PULSED GMAW WELDING POWER ........cccccciiiiiiii e 3006
Deshang Sha, Xiaozhong Liao

ENERGY RECOVERY CIRCUIT USING AN ADDRESS VOLTAGE SOURCE FOR PDPS .........ccccooiiiiiininnc s 3010

Kang-Hyun Yi, Bong-Chul Kim, Gun-Woo Moon

A WIDE-SPEED HIGH TORQUE CAPABILITY UTILIZING OVERMODULATION STRATEGY FOR

DIRECT TORQUE CONTROL OF INDUCTION MACHINES ..ottt ettt 3017
Auzani Jidin, Nik Rumzi Nik Idris, Halim Yalim, Malik Elbuluk

DESIGN CONSIDERATIONS FOR A STATOR SIDE VOLTAGE REGULATED PERMANENT MAGNET AC

GENERATOR ...ttt ettt sttt st te e bt st e seeste st e bebes4e s ke e beeRe e R e e bt e s e e s s es b e s e Abe ke ebeeb e e b e e b e e s s e s b e se e b e ke ebeebe e b e e ke ab e e b e e bt ene et enbentenbeabe e 3023
Neal Clements, Giri Venkataramanan, Thomas Jahns

SINGLE-PHASE PFC BOOST CONVERTER OPERATING AT INSTANTANEOUS POWER INTERRUPTION ................... 3031
Tiago K. Jappe, Samir A. Mussa

BIT-STREAM CONTROL OF THREE PHASE REVERSIBLE RECTIFIERS ........cccoooiiiiiiii e 3037

Jonathan Bradshaw, Udaya Madawala, Nitish Patel

SHUNT ACTIVE FILTER WITH OPTIMUM REFERENCE GENERATION ALGORITHM FOR POWER

FACTOR AND HARMONIC CURRENT COMPENSATION ..ottt sneesneesneesneesneesneesneennes 3044
Nils Hoffmann, Lucian Asiminoaei, Steffan Hansen, Friedrich W. Fuchs

DYNAMIC PERFORMANCE OF GRID CONNECTED AC/DC VOLTAGE SOURCE CONVERTER UNDER

VOLTAGE DIPS TRANSIENT CONDITIONS ...ttt ettt ettt et te s bt et e et e e st e e st e e st e anbe e s beenbeenbeenbeenbeanbeetee s 3054
Daniel Roiu, Leonardo Limongi, Radu Bojoi, Alberto Tenconi

SESSION P8-8: PM MACHINES. LINEAR MACHINES AND GENERATORS

SENSORLESS CHARACTERISTICS OF HYBRID PM MACHINES AT ZERO AND LOW SPEED ...........cccocevviiiiiicieee, 3061
Torben Matzen, Peter Rasmussen



DEVELOPMENT OF ELECTRIC POWERTRAIN WITH A BOOST CONVERTER FOR THE FUEL CELLS

PLUG-IN ELECTRIC SCOOTER ......ooooiiiiiiiiie ettt s et d e e et e et n et r e bt et nn et en e neaes 3068
Chen-Yen Yu, Ming-Shi Huang, Jung-Ho Cheng
DOUBLE CHANNEL PM MOTOR FOR AVIONIC APPLICATIONS: IMPACT OF WINDING TOPOLOGIES................... 3074

Nicolas Velly, Noureddine Takorabet, Farid Meibody-Tabar, Pierre-Yves Liegeois, Florent Nierlich, F. N. Leynaert, G. Humbert

COMPARISON OF EFFICIENCY FOR A PI AND A FLC BASED IPMSM DRIVE INCORPORATING LOSS

MINIMIZATION ALGORITHM OVER WIDE SPEED RANGE............cccooiiiiiiiiiii et 3082
Mohammad Uddin, Ronald Rebeiro

STATOR DESIGN OF A MULTI-CONSEQUENT-POLE BEARINGLESS MOTOR WITH TOROIDAL

A 100 ) 0SSR TRR 3090
Ryo Nakamura, Kosuke Kamiya, Akira Chiba, Junichi Asama, Tadashi Fukao

THE SHAPE DESIGN OF INTERIOR TYPE PERMANENT MAGNET BLDC MOTOR FOR MINIMIZATION

OF MECHANICAL VIBRATION ..ottt ittt ettt sttt saeaseeaseeasee a1t e a8t e 482 e 48 e e 18 e e 48t e 482 e 48 e e 48t e e Re e a8 e e eReeaR e e eseeameeaneeasbeaneeaneeaneennen 3096
Kang Gyu-Hong, Hur Jin, Lee Byoung-Kuk, Kim Byoung-Woo

AN IMPROVED AC STANDSTILL METHOD FOR TESTING INDUCTANCES OF INTERIOR PM

SYNCHRONOUS MOTOR CONSIDERING CROSS-MAGNETIZING EFFECT .........cccooviiiiiiiiiieeeeee s 3102
Tao Sun, Soon-O Kwon, Jeong-Jong Lee, Jung-Pyo Hong

LUMPED PARAMETER MAGNETIC CIRCUIT MODEL FOR FRACTIONAL-SLOT CONCENTRATED-

WINDING INTERIOR PERMANENT MAGNET MACHINES .......ooiiiiiiiiitiii ettt 3110
Jagadeesh Tangudu, Thomas Jahns, Ayman El-Refaie, Z. Q. Zhu

OPTIMIZATION OF A HIGH FORCE TUBULAR LINEAR DRIVE CONCEPT WITH DISCRETE WOUND

COILS TO FULLFILL SAFETY STANDARDS IN INDUSTRIAL APPLICATIONS ......coiiiiiit et 3118
Sebastian Gruber, Christian Junge, Florian Senicar, Stefan Soter
DESIGN OF LINEAR ALTERNATORS FOR THERMOACOUSTIC MACHINES .......cooiiiiiiiieese e 3123

Andrea Rossi, Fabio Immovilli, Claudio Bianchini, Alberto Bellini, Giovanni Serra
A MINIATURE SHORT STROKE LINEAR ACTUATOR AND ITS POSITION CONTROL FOR A HAPTIC

Gregory Savioz, Yves Perriard

SUITABLE DESIGN OF A PMSG FOR A LARGE-SCALE WIND POWER GENERATOR..........ccccoooiiniiniiiineiceae 3134
Hiroshi Haraguchi, Masayuki Sanada, Shigeo Morimoto

OPTIMAL DESIGN OF PM ASSISTED SYNCHRONOUS RELUCTANCE GENERATORS USING LUMPED

PARAMETER MODEL AND DIFFERENTIAL EVOLUTION STRATEGY ......ooiiiiiiiiiiieereet e 3140
Jeihoon Baek, Mina M. Rahimian, Hamid A. Toliyat
VOLTAGE CONTROL IN STARTER/GENERATOR SRM BASED SYSTEMS ...ttt 3147

Augusto Silveira, Augusto Fleury, Darizon Andrade, Luciano Gomes, Carlos Bissochi, Roberto Dias

SESSION S9-1A: AC-AC CONVERTERS AND APPLICATIONS

GENERALIZED PULSE-WIDTH-MODULATION TO REDUCE COMMON-MODE VOLTAGE IN MATRIX

CONVERTERS ...ttt ettt sttt sbe st e bt e st et e e s tesb e bebes4esbeebeeRe e R e et e e st e s s e s s e s e A4 e beeb e AR e e R e e b e e R s e R b e Rt e b e ke ebeebe e b e ebeeb e e b e e bt ene et esbentenbenbe e 3153
Fabricio Bradaschia, Marcelo C. Cavalcanti, Edorta Ibarra, Francisco A. S. Neves, Emilio Bueno

A THREE-PORT INTERFACE CONVERTER BY USING AN INDIRECT MATRIX CONVERTER WITH THE

NEUTRAL POINT OF THE MOTOR ........cooitiiiiiiiieieite it ste sttt steste et seeseesaessastesbeabessesseabeaseaseasseseessesbeasessesbesbeaseabensseneesbenbessesneasenns 3161
Teck Chiang Goh, Jun-Ichi Itoh

APPLICATION OF THREE-PHASE TO SINGLE-PHASE MATRIX CONVERTER TO GAS ENGINE

COGENERATION SYSTEM ......ooiiiiiiiiiiieitestt st ete et testesbestessestesteaseaseaseeseassassassesteabesseaseateaseassasseseesesbebessesbeebeaseaseaseeneetensensenbenbenne 3169
Yushi Miura, Satoshi Horie, Tomofumi Amano, Shinichiro Kokubo, Toshifumi Ise, Toshinari Momose, Yuki Sato
COMPARISON OF IGBT CYCLING CAPABILITIES FOR DIFFERENT AC/AC TOPOLOGIES. ...........cccooviniiiiniiincneiens 3177

Lixiang Wei, Thomas A. Lipo, Richard Lukaszewski

SESSION S9-2A: DIGITAL CONTROL OF DC-DC CONVERTERS

OVERSAMPLED DIGITAL POWER CONTROLLER WITH BUMPLESS TRANSITION BETWEEN

SAMPLING FREQUENCIES ...ttt ettt st s bt e st e s es s e st e 14 e b a4 e 14 e s b oo b€ e he e b e e bt e s e e s b e R b e b e e b e e b e e bt e b e eb e e bt e st e st et e ne e bebents 3185
Simon Effler, Zdravko Lukic, Aleksandar Prodic
FULLY DIGITAL HYSTERETIC MODULATOR FOR DC-DC SWITCHING CONVERTERS...........cccooiiiiiiieee s 3191

Luca Corradini, Aleksandar Bjeletic, Regan Zane, Dragan Maksimovic

DIGITAL CHARGE BALANCE CONTROLLER WITH LOW GATE COUNT TO IMPROVE THE

TRANSIENT RESPONSE OF BUCK CONVERTERS .......oooiiiiiii ettt st sne e sneesneesneeaneesneeaneennes 3199
Eric Meyer, Zhiliang Zhang, Yan-Fei Liu

NEAR TIME-OPTIMAL TRANSIENT RESPONSE IN DC-DC BUCK CONVERTERS TAKING INTO

ACCOUNT THE INDUCTOR CURRENT LIMIT ......ooiiiiiiiiitiie ettt ssae s st aseesmeeaseeaseesseeaseesseesneesneesseesseesnensneesnns 3207
Amir Babazadeh, Luca Corradini, Dragan Maksimovic



SESSION S9-3A: SOLAR PHOTOVOLTAIC SYSTEMS

STUDY ON UNIFIED CONTROL OF GRID-CONNECTED GENERATION AND HARMONIC

COMPENSATION IN DUAL-STAGE HIGH-CAPACITY PV SYSTEM ......ccoooiiiiiiiiiiietee s 3215
Jing Li, Fang Zhuo, Xianwei Wang, Bo Wen, Lin Wang, Song Ni, Jinjun Liu

A PHOTOVOLTAIC MODULE THERMAL MODEL USING OBSERVED INSOLATION AND

METEOROLOGICAL DATA TO SUPPORT A LONG LIFE, HIGHLY RELIABLE MODULE-INTEGRATED

INVERTER DESIGN BY PREDICTING EXPECTED OPERATING TEMPERATURE ........ccccoooiiiiiniiiicc e 3222
Robert S. Balog, Yingying Kuai, Greg Uhrhan
ANALYTICAL VERSUS NEURAL REAL-TIME SIMULATION OF A PHOTOVOLTAIC GENERATOR .........cccccooeiiniinne 3229

Maria Carmela Di Piazza, Marcello Pucci, Antonella Ragusa, Gianpaolo Vitale

PERFORMANCE EVALUATION OF SOLAR PHOTOVOLTAIC ARRAYS INCLUDING SHADOW EFFECTS

USING NEURAL NETWORK ......ooooiiitiiiiiiiii ettt h etk ne et e e bbbttt n e r e b e b e s s 3236
Dzung Nguyen, Brad Lehman, Sagar Kamarthi

SESSION S9-4A: DISTRIBUTED GENERATION AND UTILITY APPLICATIONS

AN ACCURATE POWER CONTROL STRATEGY FOR INVERTER BASED DISTRIBUTED GENERATION

UNITS OPERATING IN A LOW VOLTAGE MICROGRID ........coccoiiiiiiiiiiiee e 3242
Yun Wei Li, Chingnan Kao

SINGLE-PHASE ISLANDING DETECTION BASED ON PHASE-LOCKED LOOP STABILITY ........ccoccoviiniiineicieee 3250
Timothy Thacker, Rolando Burgos, Fred Wang, Dushan Boroyevich

NOVEL ISLANDING DETECTION METHOD FOR DISTRIBUTED GENERATION .........ccocceiiniiiiiiineee s 3257

Byung-Moon Han, Hye-Yeon Lee, Han-Ju Cha

SESSION S9-5A: MODELING, DESIGN AND CONTROL TECHNIQUES

DESIGNING MULTIPLE INVERTER SYSTEMS WITH EVOLUTIONARY MULTIOBJECTIVE

OPTIMISATION. ...ttt et e st testeetesteete e st e seaseestestesbessessesbeabeeseesees e e s eessessesbenbe ke eseeb e e b e e b e e s s e s b e neeebe b e ebeebenbeebeab e e b e ebeeneenbenbenbenbenbe e 3264
Adam Berry, David Cornforth

MODIFIED PROJECTED CROSS POINT CONTROL - A SMALL SIGNAL ANALYSIS. ..ot 3272
Mostafa Khazraei, Mehdi Ferdowsi

POWER CONVERSION MODELING METHODOLOGY BASED ON BUILDING BLOCK MODELS ..........c.ccocooiviiiiiiinns 3277
Leonardo Laguna, Roberto Prieto, Oliver Jesus Angel, Jose Antonio Cobos, Horacio Visairo-Cruz, Pavan Kumar

DYNAMIC MODELING OF POWER ELECTRONIC SYSTEMS........oooiiiiiiiititeitest sttt sttt s te st ssassesseeseassessessesaessenns 3284

Luis Garces, Xianghui Huang, Chunchun Xu, Paul Szczesny

SESSION S9-6A: EMI ANALYSIS AND SUPPRESSION TECHNIQUES

MODELING OF INTEGRATED EMI FILTER WITH FLEXIBLE MULTI-LAYER (FML) FOILS...........ccccoiiiiniiiiiinee, 3288
Wu Xiaofeng, Wen Zhiwei, Dehong Xu, Okuma Yasuhiro, Mino Kazuaki

QUANTIFICATION OF BENEFITS AND DRAWBACKS IN POWER CONVERSION BASED ON

COMPLEMENTARY MOS STRUCGTURES .......ocoiiiiiiiiiiee ettt st 3296
Manh Hung Tran, Jean-Christophe Crebier, Schaeffer Christian

FAR FIELD EXTRAPOLATION FROM NEAR FIELD INTERACTIONS AND SHIELDING INFLUENCE

INVESTIGATIONS BASED ON A FE-PEEC COUPLING METHOD ..........ccoccooiiiiiiiiecne s 3304
Jeremie Aime, Thanh Son Tran, Edith Clavel, James Roudet, Jacques Ecrabey, Kien Lai-Dac
DM EMI NOISE PREDICTION IN CONSTANT ON-TIME PFC ..........ccooiiiiiiiiiti et 3310

Zijian Wang, Shuo Wang, Chuanyun Wang, Fred C. Lee, Pengju Kong

SESSION S9-7A: PM MACHINE NOISE, VIBRATION AND SUSPENSION

INFLUENCE OF SLOT AND POLE NUMBER COMBINATION ON RADIAL FORCE AND VIBRATION

MODES IN FRACTIONAL SLOT PM BRUSHLESS MACHINES HAVING SINGLE- AND DOUBLE-LAYER

WINDIINGS ...ttt b bttt bbbt a et e s e et e b e s 14t A E e bt o4t b e e bt e st e R s e Rt et oA E e E e H AR e e E e e b £ e n s e s e e st et e b et e e et AR e bt e st e b e e bt et et et e e nne b 3316
Z.Q. Zhu, Z. P. Xia, L. J. Wu, G. W. Jewell

IMPROVEMENTS OF RADIAL FORCE CONTROL FOR A SPM TYPE PMSM SELF-BEARING MOTOR

DIRIVE ..ot R R R R R R R R R R R R R R R Rt R e Rt R et n e r s 3324
Sheng-Ming Yang, Chih-Chun Chen
VIBRATIONLESS ALIGNMENT ALGORITHM FOR INCREMENTAL ENCODER BASED BLDC DRIVES ...........ccccoeee. 3329

Carlo Concari, Giovanni Franceschini, Andrea Toscani
ANALYTICAL MODEL FOR PREDICTING NOISE AND VIBRATION IN PERMANENT MAGNET

SYNCHRONOUS MOTORS ...ttt ittt te e ste et e ste e s beesesbeateaseaseassestessebease a4 e aEeebe a8 e e b e eseeseesbasbenbeabeebeabeabenbeeseaneenbeneesbenbansents 3334
Rakib Islam, Igbal Husain



SESSION S9-8A: MOTOR DRIVE APPLICATIONS AND FAULT MODES

PREDICTION OF MECHANICAL SHAFT FAILURES DUE TO PULSATING TORQUES OF VARIABLE
FREQUENCY DRIVES. ... ..ottt h etttk E b E 8o e 4 bt e h et e bR £ R e b e E s e e b et e b et e Rt e bt b bt et e et n e en s 3342
Joseph Song-Manguelle, Stefan Schroeder, Tobias Geyer, Gabriel Ekemb, Jean-Maurice Nyobe-Yome

RELIABILITY CONSIDERATIONS AND FAULT HANDLING STRATEGIES FOR MULTI-MW MODULAR

DRIVE SYSTEMS ...ttt h e h bt e b e ke e e b £ 8o R e AR R e e b et e E £ e R e e e b £ R e b e e e s e e e et e b e e R et E e b bt ne et e et en e r s 3350
Tobias Geyer, Stefan Schroeder
PERFORMANCE EVALUATION OF A LARGE CAPACITY VSD SYSTEM FOR OIL AND GAS INDUSTRY .........cccccc.... 3358

Masahiko Tsukakoshi, Mostafa Al Mamun, Kazunori Hashimura, Hiromi Hosoda, Tetsuya Kojima
COMPARISON OF TOPOLOGIES TO DRIVE THE MACHINE OF AN AUTOMOTIVE ELECTRICAL

POWER STEERING WITH HIGHER VOLTAGE LEVELS .........ccootiiiiiiii sttt 3366
Thomas Hackner, Johannes Pforr

SESSION S9-1B: SWITCHED-CAPACITOR CONVERTERS

GENERIC AND UNIFIED MODEL OF SWITCHED CAPACITOR CONVERTERS .......cccoiiiiiiiiite e 3374
Sam Ben-Yaakov, Micahel Evzelman

IMPROVING DYNAMIC PERFORMANCE AND EFFICIENCY OF A RESONANT SWITCHED-CAPACITOR

CONVERTER BASED ON PHASE-SHIFT CONTROL.........cccciiiiiiiiiiiiienie ettt sttt st be st stesbasbessaabessaeseassessensesaesbens 3382
Kenichiro Sano, Hideaki Fujita

ZERO-CURRENT-SWITCHING MULTILEVEL MODULAR SWITCHED-CAPACITOR DC-DC

CONVERTER ... .ottt ettt st te s be s te e bt e st et eestess et e bee4esbeebeeRe e R e e bt e s e e s e e s s e s e A4 e ke eb e AR e e b e e b e e s s e s b e st e b e ke b e e be e b e e beabe e b e e bt ene et enbebenbenbe e 3389
Dong Cao, Fang Z. Peng

SESSION S9-2B: DIGITAL CONTROL OF DC-DC CONVERTERS

ADAPTIVE DIGITAL SLOPE COMPENSATION FOR PEAK CURRENT MODE CONTROL .........cccooovviiiiiiiiineneiene e 3396
Tobias Grote, Heiko Figge, Norbert Froehleke, Frank Schafmeister, Peter Ide, Joachim Boecker

A NOVEL LOOP GAIN CORRECTION METHOD FOR DIGITALLY-CONTROLLED DC-DC POWER

CONVERTERS ...ttt sttt sttt s et e st e b et s 4o s ke e bt o4t e b e e bt e st e s s e Rt e e e A b e b e eb e AE e e E e e bt e s b e b b e Rt e b e b e b e e b e e b e e be e bt e bt et e ene et enbebenbenbe et 3403
Yu-Cheng Lin, Dan Chen, Yen-Tang Wang, Wei-Hsu Chang

DYNAMIC DC RAMP SHIFT DIGITAL CONTROL TECHNIQUE FOR IMPROVED TRANSIENT

RESPONSE ...ttt b et h ekt h st h e s e st e b et e s 4 oAb oo bt o4t e R e e b £ e st e s b e R b e e e A4 e b e eH e 4 H e e h e e b £ e R b e R b e Rt e b oAb e bt b e AR e e R e e Rt e bt e bt e ne et e bt nhe b nne 3409
Majd G. Batarseh, Ehab Shobaki, Haibing Hu, Chris lannello, Issa Batarseh

SESSION S9-3B: ENERGY HARVESTING

POWER ELECTRONIC CIRCUITRY FOR ENERGY HARVESTING BACKPACK ........cccoiiiiiiiiiiieiese e 3417
Guanghui Wang, Cheng Luo, Lawrence Rome, Heath Hofmann

A SCOPING STUDY OF ELECTRIC AND MAGNETIC FIELD ENERGY HARVESTING FOR WIRELESS

SENSOR NETWORKS IN POWER SYSTEM APPLICATIONS.......oooiiiiiiiii ittt 3423
Rohit Moghe, Yi Yang, Deepak Divan, Frank Lambert
ENERGY HARVEST WITH MICROBIAL FUEL CELL AND POWER MANAGEMENT SYSTEM..........ccccoiiniiiniininnenn, 3431

Andrew Meehan, Hongwei Gao, Zbigniew Lewandowski

SESSION S9-4B: DISTRIBUTED GENERATION AND UTILITY APPLICATIONS

ACTIVE AND REACTIVE POWER CONTROL SCHEMES FOR DISTRIBUTED GENERATION SYSTEMS

UNDER VOLTAGE DIPS
Fei Wang, Jorge Duarte, Marcel Hendrix

CONTROL OF DYNAMIC CAPACITOR .........oooiiiiiiiiieieitet sttt b bbbt bt se s et et e b bt ne e s bt e bt st e bt e bt e et ennenbesaeebnen 3445
Anish Prasai, Deepak Divan

A MULTI-CELL UNIFIED POWER QUALITY CONDITIONER THAT OPERATES WITH ASYMMETRICAL

DC LINKS VOLTAGES FOR MINIMUM THD .......c.ooiiiiiiiiiiiet ettt ettt ettt sb et ss b bt nnennenteen 3453
Eduardo E. Espinosa, Jose R. Espinoza, Luis A. Moran, Jorge A. Hidalgo, Javier A. Munoz

SESSION S9-5B: SURFACE PM MACHINES AND DRIVES

ANALYSIS AND TESTS OF A DUAL THREE-PHASE 12-SLOT 10-POLE PERMANENT MAGNET MOTOR ...................... 3460
Nicola Bianchi, Massimo Barcaro, Freddy Magnussen

DEVELOPMENT OF A HYBRID MEMS BLDC MICROMOTOR .......coooiiiiiiititiiint sttt nbe e 3468
Sebastiano Merzaghi, Christian Koechli, Yves Perriard

A MINIATURE, 500 000 RPM, ELECTRICALLY DRIVEN TURBOCOMPRESSOR ..........cccoeiiniiininiiiniiseeeeeene e 3475

Daniel Kraehenbuehl, Christof Zwyssig, Hansjoerg Weser, Johann Walter Kolar



SESSION S9-6B: EMI ANALYSIS AND SUPPRESSION

"BLACK BOX'" EMC MODEL FOR POWER ELECTRONICS CONVERTER ..........cccoiiiiiiii e 3482
Mikael Foissac, Jean-Luc Schanen, Christian Vollaire

EFFECT OF DUTY CYCLE ON COMMON MODE CONDUCTED NOISE OF DC-DC CONVERTERS ..........ccccooovniiniininnns 3489
Qing Ji, Xinbo Ruan, Ming Xu, Fei Yang

REDUCING COMMON MODE EMI NOISE IN TWO-SWITCH FORWARD CONVERTER............ccccccoooviiiiiiniieieene e 3495

Pengju Kong, Shuo Wang, Fred C. Lee, Zijian Wang

SESSION S9-7B: PM GENERATOR APPLICATIONS

DESIGN AND FE ANALYSIS OF SURFACE MOUNTED PERMANENT MAGNET MOTOR/GENERATOR
FOR HIGH-SPEED MODULAR FLYWHEEL ENERGY STORAGE SYSTEMS ........ccooiiiiiiiiieieiect et 3503
Parag Upadhyay, Ned Mohan

DESIGN ASPECTS OF MEDIUM POWER DOUBLE ROTOR RADIAL FLUX AIR-CORED STATOR

PERMANENT MAGNET WIND GENERATORS ......cooiiiiiiiiiiiie ettt ettt n s 3507
Abraham Stegmann, Maarten Kamper
A NOVEL PERMANENT MAGNET TUBULAR LINEAR GENERATOR FOR OCEAN WAVE ENERGY .........ccccoceivniinnnnn. 3514

Joe Prudell, Martin Stoddard, Ted Brekken, Annette Von Jouanne

SESSION S9-8B: MOTOR DRIVE DESIGN AND CONTROL ISSUES

EXPERIMENTAL VERIFICATION OF DEEP FLUX-WEAKENING OPERATION OF A 50 KW IPM

MACHINE BY USING SINGLE CURRENT REGULATOR ........ccooiiiitit ittt st s aneesneesneesneesneennes 3520
Yuan Zhang, Longya Xu, Mustafa Guven, Song Chi, Mahesh Illindala

THE INFLUENCE OF THE DC LINK INDUCTOR DESIGN ON THE RECTIFIER VOLTAGE STRESS IN AN

ADJUSTABLE SPEED DRIVE DURING A MAINS VOLTAGE SURGE ............cccoiiiiiiiiiiiic e 3526
Zoran Vrankovic, Lixiang Wei, Craig Winterhalter, Bok Young Hong
COMMON-MODE VOLTAGE REDUCTION PWM ALGORITHM FOR AC DRIVES........cccoooiniiiinnineee s 3533

Rangarajan Tallam, Russel Kerkman, David Leggate, Richard Lukaszewski

SESSION S10-1A: RESONANT AND Z-SOURCE INVERTERS

DUAL-INPUT DUAL-OUTPUT Z-SOURCE INVERTER ........cciiiitiiiiiiiee sttt nne e 3541
Seyed Mohammad Dehghan, Mustafa Mohamadian, Ali Yazdian, Farhad Ashrafzadeh

CURRENT-FED QUASI-Z-SOURCE INVERTER WITH VOLTAGE BUCK-BOOST AND REGENERATION

L0, N N 2 0 0 1 TSP ST TRTTR P TT 3548
Yang Shuitao, Peng Fang Z. in, Inoshita Ryosuke, Qian Zhaoming
CURRENT-FED QUASI-Z-SOURCE INVERTER WITH COUPLED INDUCTORS ........cccotiiiiiiiniiiienteeeerenee e 3556

Shuitao Yang, Qin Lei, Fang Z. Peng, Inoshita Ryosuke, Zhaoming Qian

SESSION S10-2A: INTEGRATED DC-DC CONVERTERS

DESIGN AND REALIZATION OF HIGHLY INTEGRATED ISOLATED DC/DC MICRO-CONVERTER............ccccccvvinnnnn. 3563
Olivier Deleage, Jean-Christophe Crebier, Magali Brunet, Yves Lembeye, Manh Hung Tran

A 65-NM-CMOS 100-MHZ 87%-EFFICIENT DC-DC DOWN CONVERTER BASED ON DUAL-DIE SYSTEM-

IN-PACKAGE INTEGRATION
Henk Jan Bergveld, Kasia Nowak, Ravi Karadi, Sebastien lochem, Jorge Ferreira, Sophie Ledain, Eric Pieraerts, Mickael
Pommier

AN 800MW FULLY-INTEGRATED 130NM CMOS DC-DC STEP-DOWN MULTI-PHASE CONVERTER,

WITH ON-CHIP SPIRAL INDUCTORS AND CAPACITORS ......c.oooiiiiiiitiitit ittt 3579
Mike Wens, Michiel Steyaert

SESSION S10-3A: WAVE ENERGY CONVERSION

A MULTI-CHAMBER OSCILLATING WATER COLUMN USING CASCADED SAVONIUS TURBINES .........ccccecvvinnnnnns 3583
David Dorrell, Min-Fu Hsieh, Chi-Chien Lin
OCEAN WAVE ENERGY HARVESTING BUOY FOR SENSORS ..ottt nae b 3591

Steven Bastien, Raymond Sepe, Annette Grilli, Stephan Grilli, Malcolm Spaulding

DESIGN AND OPTIMIZATION OF A NOVEL HYBRID TRANSVERSE / LONGITUDINAL FLUX, WOUND-

FIELD LINEAR MACHINE FOR OCEAN WAVE ENERGY CONVERSION ..ot 3599
Jennifer Vining, Thomas A. Lipo, Giri Venkataramanan



SESSION S10-4A: GRID-CONNECTED CONVERTER APPLICATIONS

EXPERIMENTAL VERIFICATION OF AUTONOMOUS DECENTRALIZED UPS SYSTEM WITH

INSTANTANEOUS POWER DETECTION USING FPGA BASED HARDWARE CONTROLLER............ccccoooniiiniiiiiine 3607
Toshiya Ishioka, Nobuaki Doi, Tomoki Yokoyama
POWER DECOUPLING METHODS FOR SINGLE-PHASE THREE-POLES AC/DC CONVERTERS...............cocccviiiinnnn. 3615

Kuo-Hen Chao, Po-Tai Cheng

A THREE-PHASE VOLTAGE-SOURCE SOLAR POWER CONDITIONER USING A SINGLE-PHASE PWM
CONTROL METHOD ..ottt etk h bR et et R R e bt n et e et m et Rt r et b et ne et en e enees 3621
Hideaki Fujita

SESSION S10-5A: SINGLE-PHASE RECTIFIERS

LIGHT LOAD EFFICIENCY IMPROVEMENT FOR PEC ..ottt ettt sttt bbbttt nnenaesbe e 3628
Qian Li, Fred C. Lee, Ming Xu, Chuanyun Wang

TWO-STAGE AC/DC CONVERTER EMPLOYING LOAD-ADAPTIVE LINK-VOLTAGE-ADJUSTING

TECHNIQUE WITH LOAD POWER ESTIMATOR FOR NOTEBOOK COMPUTER ADAPTOR. .........cccoviniiniiniiene 3634
Seong-Wook Choi, Byoung-Woo Ryu, Gun-Woo Moon
CONCEPTS FOR HIGH EFFICIENCY SINGLE-PHASE THREE-LEVEL PWM RECTIFIERS ...........ccccooiiiiiniin, 3641

Marcio Silveira Ortmann, Samir A. Mussa, Marcelo Lobo Heldwein

SESSION S10-6A: POWER SEMICONDUCTORS AND ICS

PARALLEL CONNECTION OF SUPER-JUNCTION MOSFETS IN A PFC APPLICATION .......c.coooiiiiiieie s 3649
Filippo Chimento, Salvatore Musumeci, Angelo Raciti, Alessandro Cannone, Antonino Gaito
A CIRCUIT-LEVEL SUBSTRATE CURRENT MODEL FOR SMART-POWER ICS .......cccooiiiiiiiiitneeeeeeee e 3657

Fabrizio Lo Conte, Marc Pastre, Francois Krummenacher, Jean-Michel Sallese, Maher Kayal
ANALYSIS OF THE SWITCHING PROCESS OF POWER MOSFETS USING A NEW ANALYTICAL LOSSES

Miguel Rodriguez, Alberto Rodriguez, Pablo Fernandez, Javier Sebastian

SESSION S10-7A: FRACTIONAL-SLOT WINDING PM MACHINES

END EFFECTS IN MULTI-PHASE FRACTIONAL-SLOT CONCENTRATED-WINDING SURFACE

PERMANENT MAGNET SYNCHRONOUS MACHINES........ccootitiitieiet ettt ettt n et nn b 3671
Ayman El-Refaie, Manoj Shah

SELF-SENSING COMPARISON OF FRACTIONAL SLOT PITCH WINDING VS. DISTRIBUTED WINDING

FOR FW-AND FI-IPMSMS BASED ON CARRIER SIGNAL INJECTION AT VERY LOW SPEED ..........ccccooeiniiniiiniinnn, 3679
David Reigosa, Kan Akatsu, Natee Limsuwan, Yuichi Shibukawa, Robert Lorenz

SEGREGATION OF TORQUE COMPONENTS IN FRACTIONAL-SLOT CONCENTRATED-WINDING

INTERIOR PM MACHINES USING FROZEN PERMEABILITY ......cooiititiiitiiiieiiiisitieteet ettt 3687
Jagadeesh Tangudu, Thomas Jahns, Z. Q. Zhu, Ayman El-Refaie

SESSION S10-8A: SENSORLESS CONTROL OF DRIVES

WIDE SPEED RANGE SENSORLESS CONTROL OF PM-RSM VIA "ACTIVE FLUX MODEL" ........cccccoovimiiiiniinc s 3695
Mihaela-Codruta Paicu, Lucian Tutelea, Gheorghe-Daniel Andrescu, Frede Blaabjerg, Cristian Lascu, lon Boldea

INTEGRATION OF ALTERNATING CARRIER INJECTION IN POSITION SENSORLESS CONTROL

WITHOUT ANY FILTERING ..ottt h bt et et n e r et r e et n e n s 3703
Wolfgang Hammel, Ralph M. Kennel
RINGED-POLE PERMANENT MAGNET SYNCHRONOUS MOTOR FOR POSITION SENSORLESS DRIVES. .................. 3710

Silverio Bolognani, Adriano Faggion, Nicola Bianchi

SESSION S10-2B: INTEGRATED DC-DC CONVERTERS

EXTENDED BOOST Z-SOURCE INVERTERS ..ottt sttt sttt bbb b bt s et et e et et et e e e nbenbe e 3718
Chandana Jayampathi Gajanayake, Fang Lin Luo, Hoay Beng Gooi, Ping Lam So, Lip Kian Siow
DESIGN OF CLASS-Ey POWER AMPLIFIER WITH ONE INPUT SIGNAL ......ooviiiiiiiiieeee e e 3726

Ryosuke Miyahara, Hiroo Sekiya

SESSION S10-2B: INTEGRATED DC-DC CONVERTERS

A DMOS INTEGRATED 320MW CAPACITIVE 12V TO 70V DC/DC-CONVERTER FOR LIDAR
DN o o ) (07 N B L0 )0 TSRO 3732
Tom Van Breussegem, Mike Wens, Jean-Michel Redoute, David Geys, Eldert Geukens, Michiel Steyaert



DIGITALLY CONTROLLED LOW-POWER DC-DC CONVERTER WITH SEGMENTED OUTPUT STAGE

AND GATE CHARGE BASED INSTANTANEOUS EFFICIENCY OPTIMIZATION. .........cccooiiiiiiiiieee s 3737
Amir Parayandeh, Aleksandar Prodic
RESONANT GATE DRIVE FOR SILICON INTEGRATED DC/DC CONVERTERS..........cccooiiiiiiiiecce e 3743

Malal Bathily, Bruno Allard, Jacques Verdier, Frederic Hasbani

SESSION S10-3B: POWER CONVERTERS FOR SOLAR ENERGY SYSTEMS

MULTIFUNCTIONAL PHOTOVOLTAIC INVERTER SYSTEMS - ENERGY MANAGEMENT AND

IMPROVEMENT OF POWER QUALITY AND RELIABILITY IN INDUSTRIAL ENVIRONMENTS .......cccooiiiiiiiiiieiens 3748
Dominik Geibel

A NOVEL CURRENT SENSING DC OFFSET COMPENSATION STRATEGY IN TRANSFORMERLESS

GRID CONNECTED POWER CONVERTERS ... .ottt se et s s e sae e s se e s s e sneesneesbeesneeaneeaneeanee 3756

Emilio Lorenzani, Giovanni Franceschini, Carla Tassoni, Alberto Bellini, Giampaolo Buticchi
HIGH EFFICIENCY CONVERTER WITH CHARGE PUMP AND COUPLED INDUCTOR FOR WIDE INPUT

PHOTOVOLTAIC AC MODULE APPLICATIONS ...ttt bbbt b ettt re et 3762
Wensong Yu, Chris Hutchens, Jih-Sheng Lai, Jianhui Zhang, Gianpaolo Lisi, Ali Djabbari, Greg Smith, Tim Hegarty

SESSION S10-4B: GRID-CONNECTED CONVERTER MODELING AND CONTROL

STATE-SPACE MODEL IDENTIFICATION OF A LCL FILTER USED AS INTERFACE BETWEEN A

VOLTAGE SOURCE CONVERTER AND THE ELECTRICAL GRID .........cccocoiiiiiiiiiiiieniesie et sbe e 3768
Francisco Huerta, Santiago Cobreces, Francisco J. Rodriguez, Emilio Bueno, Daniel Pizarro
UBIQUITOUS POWER FLOW CONTROL ON MESHED GRIDS .........ooiiiiiiiiiit ittt 3774

Frank Kreikebaum, Debrup Das, Jorge Hernandez, Deepak Divan

PI STATE SPACE CURRENT CONTROL OF GRID-CONNECTED PWM CONVERTERS WITH LCL

FILTERS ...ttt b bttt h ekt b e s e s e s e 4ot e b e 44 oA E oo bt o4t e E e e b £ e st e R s e R s e b e A4 e b oo h e 4 H e e E e e b £ e s s e s b e Rt e b e b e b e e b e e R e e bt e bt e b e e bt ene et enn et nhenbe et 3782
Joerg Dannehl, Friedrich W. Fuchs, Paul B. Thogersen

SESSION S10-5B: PLUG-IN VEHICLE UTILITY INTERFACE

A LOW-COST, DIGITALLY-CONTROLLED CHARGER FOR PLUG-IN HYBRID ELECTRIC VEHICLES...............ccc..... 3790
Lixin Tang, Gui-Jia Su
MULTI-FUNCTION BI-DIRECTIONAL BATTERY CHARGER FOR PLUG-IN HYBRID ELECTRIC

VEHICLE APPLICATION ..ottt sttt sttt h bt 1 bbbt b e b e e bt e 1 s e b s e bt e s e s b e as e bt e b e b e e bt e bt ek e e bt e s b eb b e bt et e b e b e nnenbeare et 3797
Xiaohu Zhou, Gangyao Wang, Srdjan Lukic, Subhashish Bhattacharya, Alex Huang
REAL-TIME MODELING OF DISTRIBUTED PLUG-IN VEHICLES FOR V2G TRANSACTIONS .......ccooviiiiineireieeenenns 3804

Ganesh Kumar Venayagamoorthy, Pinaki Mitra, Keith Corzine, Chris Hutson

SESSION S10-6B: POWER SEMICONDUCTORS AND ICS

ASSESSMENT OF UNI-AXIAL MECHANICAL STRESS ON TRENCH IGBT UNDER SEVERE OPERATING

CONDITIONS: A 2D PHYSICALLY-BASED SIMULATION APPROACH .........ccooiiiiiiiiiiiiiec et 3809
Yassine Belmehdi, Stephane Azzopardi, Jean-Yves Deletage, Eric Woirgard

MODELING OF INTERNAL TRANSPARENT COLLECTOR IGBTS AND THE EXTRACTION OF

ELECTRON LIFETIME IN NANO-VOIDS LAYER ..ottt ettt b et bt en b 3815
Dongging Hu, Johnny K. O. Sin, Yu Wu, Baowei Kang, Yunpeng Jia

CHARACTERIZATION OF A NEW 4.5 KV PRESS PACK SPT+ IGBT FOR MEDIUM VOLTAGE

CONVERTERS ...ttt h et h et h bt h b s bbb e e h e e b £ 8 eh £ b b e E e s e b e e e h e e e h e b e b £ b eh e A E st e b et e bt st e bt b ek et bt ne et e e et e e b s 3821
Rodrigo Alvarez, Felipe Filsecker, Steffen Bernet

SESSION S10-7B: MACHINE DESIGN AND ANALYSIS TECHNIQUES

REDUCTION OF MAGNET EDDY CURRENT LOSS IN INTERIOR PERMANENT MAGNET MOTORS

WITH CONCENTRATED WINDINGS
Katsumi Yamazaki, Yuji Kanou, Yu Fukushima, Shunji Ohki, Akira Nezu, Takeshi Ikemi, Ryouichi Mizokami

CALCULATION OF STARTING TORQUE IN SKEWED-ROTOR CAGE INDUCTION MOTOR WITH

BROKEN BAR AND ROTOR ECCENTRICITY USING HYBRID ANALYTICAL/FINITE ELEMENT

ANALYSIS TECHNIQUE ......ooiiiiiititi ittt bbbt s st e 1 bbb 4 b e E £ e b e e bbb s e ht e s e b b e eb e e b e e bt e bt eb e e bt et e b enn e e naenbe et 3837
David Dorrell, Lucia Frosini, Marcello Bottani, Giacomo Galbiati

A COMPUTATIONALLY EFFICIENT FINITE-ELEMENT/ANALYTICAL MODEL FOR SIMULATING

ELECTRIC MACHINES WITH ROTOR MOVEMENT ..ottt sttt sne e 3845
Danhong Zhong, Heath Hofmann




SESSION S10-8B: SENSORLESS CONTROL OF DRIVES

SENSORLESS CONTROL OF THREE-POLE ACTIVE MAGNETIC BEARINGS USING SALIENCY-

TRACKING BASED METHODS ... .otttk h 1 bbbt bbbt e st e e e s et bt bbbt ne et ne et n e n s 3851
Pablo Garcia, Juan M. Guerrero, Fernando Briz, David Reigosa
SENSORLESS OPERATION OF AN ULTRA-HIGH SPEED SWITCHED RELUCTANCE MACHINE ..o 3859

Christopher Bateman, Barrie Mecrow, Andrew Clothier, Paul Acarnley, Nicholas Tuftnell

SENSORLESS DIRECT TORQUE AND FLUX CONTROL FOR MATRIX CONVERTER IPM

SYNCHRONOUS MOTOR DRIVES USING ADAPTIVE SLIDING MODE OBSERVER COMBINED WITH

HIGH FREQUENCY SIGNAL INJECTION ..ottt ettt ste b st she bt sstasseseeseentebebesbesbesbeaseabenbteneessessenaesbesteen 3867
Dan Xiao, Gilbert Foo, Muhammed Rah

ADDITIONAL PAPERS

2009 ECCE- PREDICTIVE MAINTENANCE TECHNIQUES TO DETERMINE DIRT IN RAILWAY
TRACTION MOTORS USING RADIAL STRAY FLUX ANALYSIS ...ttt s 3875
M. Gomez-Parra, C. Sancho, M. Antonia, G. San Andres, F. J. Gonzalez-Fernandez, J. Carpio, R. Guirado

A NON-ISOLATED ZVS SELF-DRIVEN CURRENT TRIPLER TOPOLOGY FOR LOW VOLTAGE AND

HIGH CURRENT APPLICATIONS ...ttt sttt sttt et b a4 14 e b s 444 ek e e bt e s s e b e e Rt e b e s ket e nbe e b e e bt e bt e b e e bt ene et enbebenbenbe et 3883
Z. Zhang, E. Meyer, Y. Liu, P. C. Sen
AN AC PROCESSING PICKUP FOR IPT SYSTEMS ... ..ottt sttt sttt et b et sb e bt st be bt e e s e e nnenae b e 3891

H. H. Wu, J. Boys, G. Covic, S. Ren, P. Hu

ASYMMETRIC DUTY CONTROL OF THE DUAL-ACTIVE-BRIDGE DC/DC CONVERTER FOR SINGLE-

PHASE DISTRIBUTED GENERATORS ........oooiiiiiii ettt 3898
J. Kim, I. Jeong, K. Nam

COMMON MODE CIRCULATING CURRENT CONTROL OF INTERLEAVED THREE-PHASE TWO-

LEVEL VOLTAGE-SOURCE CONVERTERS WITH DISCONTINUOUS SPACE-VECTOR MODULATION ...........ccccvenne 3906
D. Zhang, F. Wang, R. Burgos, D. Boroyevich

COMPARATIVE STUDY ON THE STRUCTURAL DESIGNS OF LED DEVICES & SYSTEMS BASED ON

THE GENERAL PHOTO-ELECTRO-THERMAL THEORY .......ccoociiiiiiiiiii ettt 3913
Y. X.Qin, S. Y. R. Hui

CURRENT DRIVEN SYNCHRONOUS RECTIFIER WITH PRIMARY CURRENT SENSING FOR LLC

CONVERTER ...ttt ettt e bbbt E b4 b4 E b e b b e st e h s e a s et o1 h e h e e b 4h e e h e e bt e a b e b b et e b e b b e e bt e bt e b e e bt e b e e bt et e b e b et nbeebe e 3920
X. Wu, B. Li, Z. Qian, R. Zhao

INVERSE-SALIENCY PM MOTOR PERFORMANCE UNDER VECTOR CONTROL OPERATION...........ccccoeoiniiniiniennn, 3926
R. H. Moncada, J. A. Tapia, T. M. Jahns

MODELING EFFECTS OF RELATIVE HUMIDITY, MOISTURE, AND EXTREME ENVIRONMENTAL

CONDITIONS ON POWER ELECTRONIC PERFORMANCE ........cooctiiiiiiiitiiiteiie ittt 3932
R. Ciprian, B. Lehman
RESEARCH ON PHOTOVOLTAIC ARRAY SIMULATOR BASED ON THE PWM RECTIFIER.............cccccooviiniiniiiiinnn, 3940

M. He, H. Liu, X. You, T. Q. Zheng

RESEARCH ON THIRD HARMONIC INJECTION CONTROL STRATEGY OF IMPROVED Z-SOURCE

IINVERTER ... ..ottt h ekt h ekt h 4R 4Rt 4R e 4R £ 4R e 4R e e 4R e £ 488 e 4R £ 4 H e e 4R E £ 4R e e 4R e e A A et 4R et AR et 4R et e R et e e e e e he e e bt e beeenneannennnennns 3945
S. Xie, Y. Tang, C. Zhang

SMALL-SIGNAL MODEL AND CONTROL DESIGN OF LCC RESONANT CONVERTER WITH A

CAPACITIVE LOAD APPLIED IN VERY LOW FREQUENCY HIGH VOLTAGE TEST SYSTEM..........ccccoooviiiiniiincieiens 3951
M. Hu, N. Frohleke, J. Bocker

WINDING POSITION IN POWER TRANSFORMERS TO REDUCE COPPER LOSSES: NON-SINUSOIDAL

181 23 23 D10 I OO PSP U SO U PP PORPORPPPPT PPN 3959
B. Cougo, T. Meynard, F. Forest, E. Laboure

Author Index





