2009 13th European Conference
on Power Electronics and
Applications

(EPE 2009)

Barcelona, Spain
8-10 September 2009

Pages 1-704

I E E E IEEE Catalog Number: CFP09850-PRT
4 ISBN: 978-1-4244-4432-8



TABLE OF CONTENTS

Dead-Time Effects in VVoltage Source Inverter Fed Multi-Phase AC Motor Drives and Their Compensation.............cceeevevnrrieeenn 1
M.Jones, D.Dyjic, E.Levi, S.N.Vukosavic

Permanent Magnet Synchronous Motor for Passenger Ship PropulSION ...........cccoviiieniiiiisseeese st ssssesenens 11
Rudolf Mecke

Improved Circuit of the Switched Coupled-Inductor Cell for dc-dc Converters with Very Large Conversion Ratio............c.c.c...... 21

B. Axelrod, Y. Berkovich, S. Tapuchi, A. loinovici

Multilevel Dodecagonal Space Vector Generation for Open-end Winding Induction Motor Drive Using
Conventional Three Level Inverters
Anandarup Das, K. Sivakumar, Rijil Ramchand, Chintan Patel, K. Gopakumar

Fast Recovery Radiation Enhanced Diffusion (RED) Diode: Palladium Versus Platinum ..o 39
J. Vobecky, V. Zahlava, V. Komarnitskyy

Simulation Tools t0 STUAY POWET EIECTIONICS ......cvivvueueieriiiieisieieienisisisiste e e eseses s sesssese e sssesesesesessssesesesesessssssesesesssessasesesesessnsesesesnnnns 47
Zoja Raud, Valery Vodovozov, Tonu Lehtla, Elmo Pettai

Analytical Calculation of the PM Machine Magnetic Field Depending on Magnet Width and SKEWINg .........cccccecoeeinnnnccneninnnenns 56
Dieter Gerling

Tapping Wind Turbines to HVDC Lines

I. Martinez de Alegria, J. L. Martin, J. Andreu, H. Camblong, P. Ibaiiez

Synchronous Drives with Field Oriented Vector Control and Their Industrial Implementation..........c.ccoovvveeiinnnnseieienesseeeenens 69
D. Beliaev, E. llyin, A. Shatokhin, A. Weinger

Three-Level H-Bridge Flying Capacitor Converter Voltage Balance Dynamics ANAIYSIS..........cccorreiinninnseenesesissiee s 79
Alex Ruderman, Boris Reznikov

A Maximum Speed of Response Control of SWitChes-Dased SYSIEM ..o 89

Anatoly Bekishev , Albert Iskhakov , Lev Klyachko ,Vladimir Pospelov, Sergey Skovpen
Development of Inspection Robot System for Live-line Suspension Insulator Strings in 345kV Power Transmission

LIS -tttk b bR E R R E £ Rk h R £ R b EeE €A £ R R SRR A £ £ A b e R AR £ £ e R R AR S e R R R R £ e e R R R R R e R b bRttt bRt 99
Joon-Young Park, Jae-Kyung Lee, Byung-Hak Cho, Ki-Yong Oh

Double Boost Effect Topology for Three-phase AC/DC Converter with Unity POWEr FaCtor..........cccoovivviiiirceieninrsseeese s 107
J.C. Le Claire

An Advanced Multilevel Inverter with a Regenerative Unit for MOtOr DIIVES..........cociiiiiiiriciceisse et 117

Koichiro Nagata, Haruo Nemoto, Toshio Katayama

Active Power Control Strategies for Inverter-Based Distributed Power Generation Adapted to Grid-Fault Ride-

TREOUGN REGUITEIMEINTS ...ttt b bt £ e e b e b e e £ 1o s e e b b e b e 2816 e b b e b e b e £ £ b e b e b e R e £ £ e e e b e b e e e e e e b ek e b e R e e sE e b b e b e b e et e bt eb et et e e 127
Fei Wang, Jorge L. Duarte, Marcel A. M. Hendrix

Effect of Motor Current Sampling Method on Motor Torque Ripple in High Torque Permanent Magnet

SYNCNTONOUS IMBCKHINE DIFIVES.....c.cieititiitiiisteteieie ettt b bt st b b e b b e £ £ e b b e b e b e e £ £ b b e b e s £ £ b £ e b e b e Re e £ e b e b e b e R e E e b e b e b eb e s e ettt e bt e e et 137
Duro Basic, Francois Malrait

New Algorithmic Modulation Strategy for Cascaded H-Bridge Inverters with IGCT Burst Capability Monitoring

AN EXCEIENT PEITOIMANCE. ..ot bbb b bbb bbbt 147
Timo Christ, Bernd Orlik

A Cost Effective Inverter Topology for Fuel Cell Residential Power APPlICAtIONS..........ccoiiiiiiiiniiineeereeeee s 156
Ahmed F. Zobaa, Mohamed Orabi, Mohamed Youssef

A New Hybrid Two Phase Switched Reluctance MOtOF/GENEIALON ...........c.c.ieuiiiiriiiriiticieieies it 164
A.Siadatan, E.Afjei, M.S.Toulabi

A New Class of Resonant Discharge Drive Topology for Switched Reluctance MOLOK ..o 174

M.Asgar, E.Afjei, A.Siadatan

Bridgeless Boost PFC with Fast Dynamic Response Algorithm
Wei Wang Guihua Liu Dianguo Xu

A Fuzzy-Logic Control Strategy for a Hybrid Fuel Cell-Battery System Offering Ancillary Services...........cccooevervvneniennssneenn 189
Christina N. Papadimitriou, Nicholas A.Vovos

Management of Power EXCess inN WiINd TUIDING SYSTEIM ...ttt bbbttt 199
N. A. Orlando, M. Liserre, A. Dell’'Aquila

Stability of a DC/AC Converter Involving a Sliding Mode Voltage CONtroller ... 209

J.C. Le Claire, E. Frappé

The Monophasor Theory: Analytical Development and Practical Demonstration on a Single Phase Voltage Source

TNIVEITEE ..o bbb bbb bbb E R bbb 218
Stephan Kenzelmann, Philippe Barrade, Yannick Louvrier, Alfied Rufer

Efficiency Optimization of Half-Bridge Series Resonant Inverter with Asymmetrical Duty Cycle Control for

DOMESEIC INAUCTION HEALING ... .cvcviiiiieeieteieee ettt b b s st £ b b E st bbb R £ s bRt e e bRttt b bbbt 228
O. Lucia, J.M. Burdio, I. Millan, J. Acero, S. Llorente
Neural Network Torque Estimator for Switched RelUCtANCe MOTOK ..........c.ccciiiiiiiiiicci e 234

Constantin Pavlitov, Hao Chen, Yassen Gorbounov, Tzanko Georgiev, Wang Xing, Xiaoshu Zan
Experimental Comparison of Lamination Material Case of Switching Flux Synchronous Machine with Hybrid
EEXCITALION ...ttt bbb £ E bbb s bR b E £ E bbb bbb 243

Emmanuel Hoang, Sami Hlioui, Michel Lecrivain, Mohamed Gabsi



A Signal-Based Approach for Detection and Isolation of Current Sensor Faults in Induction Motors
Manuel G alvez-Carrillo,Michel Kinnaert

A Novel Approach to Eliminating Common-Mode Voltages of PWM Inverter with a Small Capacity Auxiliary

1L AVZ] (=] OO TP TO TP TO PR OTPRPOPPTTT 260
Masafumi Kikuchi, Hisao Kubota

New Method for Temperature Rise Test of High Power Moto-ventilated Induction Motors
Mirzaian Abdollah, Manuelle Pascal , Dirand Olivier, Lateb Ramdane, Mercier Jean-Charles

Sensorless Control of Induction Motor Drives in the Zero Frequency Speed RANGE ..........cccviviiririeeieiiniriseeieeseses e sessssesssesssnnns 274
Heiko Zatocil

Analytical Input Filter Design in DC Distributed Power Systems Approach taking Stability and Quality Criteria

ITTEO ACCOUNT ...ttt bbb h bbb 0 h bbb b0 £ s bbb b0 £ bbb bbbttt b s 284

Sylvain Girinon, Hubert Piquet, Nicolas Roux, Bruno Sareni

Dynamic Analysis of Start-up Strategies of AC Excited Double Fed Induction Machine for Pumped Storage Power

PIANT ...t b E bR R R bR E R R R E e h R bbbttt 294
Rajesh Saiju, Jiri Koutnik, Klaus Krueger

Sampled Energy Control of a Single-Phase Shunt Active Power Filter Synthesising a Resistive Load ............cccccoevviiiincnciniennnne 302
Robert V. Watson

Voltage Vector Correction Based on a Novel Coordinate Transformation for Motor Current Detection Using a

SINGIE SNUNT RESISTON ...ttt bbb b bbb h bR bbbttt 312
Yoshio Tomigashi, Hajime Hida, Kenji Ueyama

Realizing Standby Operation of a Television with Zero Energy ConSUMPTION .........c.oeiiiiriiiiieieiniiieeieees e 320
Carsten Deppe, Georg Sauerlinder

Capacitor Design Issues for Buck Boost and FIYDack CONVEITEIS..........cceviiririeeiirisiesie ettt sssse et sssessssesesesessssesens 330
Michael Bierhoff

Voltage Enhancement of the DC Power Supplies for Dynamic Current Control of Large Scale Superconducting

Coils for Fusion Plasma EXperimental DEVICE LHD .........ccccciiiiiieiiiiiiiisieeieieine ettt ss st sesa e s s sesesesessssesns 338
Hirotaka Chikaraishi, Shigeuki Takami, Tomoyuki Inoue

Induction Motor Made OF 110N POWAET COFE........cucuiieiiiieirieieieitte ettt ettt e b s et s e e et e b e b e s e se bt ebe s et ssebesebe e s nas 347
Masayuki Morimoto

Multiobjective Optimal Design of High Frequency Transformers Using Genetic AIgOrithm ..o 355

C. Verséle, O. Deblecker , J. Lobry

Analytical Design of an Axial Flux Permanent Magnet In-Wheel Synchronous Motor for Electric Vehicle
C. Verséle, Z. De Greve, F. Vallée, R. Hanuise, O. Deblecker, M. Delhaye , J. Lobry

A Fault Tolerant Digital Controller for Power Electronic APPIICALIONS.........cccoviiiiiiiiiiiiiicree s 374
Rammohan Rao Errabelli, Peter Mutschler
The High Efficiency Transformer-Less PV Inverter Topologies Derived From NPC TOPOIOGY ......cccoeoivirrieieiininneceenissieseneenns 384

Lin Ma, Tamas Kerekes, Remus Teodorescu, Xinmin Jin, Dan Floricau, Marco Liserre
Considering Mutual Impacts of Differential Mode and Common Mode Emissions in Motor Filter Design for PWM

TIVEIEEES .ottt bbb bbb bbb £ £ bbb h b £ e h b s R £ £ E b h 8 £ x££ 4R b h R £ £ AR b E e E €A E R R bR R E R R R bR bbbt bbb 394
Dennis Kampen

SVD-based Macromodeling of a PM Motor Using the Energy FUNCtion Method .............coeiiiiinveeieiissee e 401
Nizar Khateeb, Dieter Gerling

Sensorless AC Drive CONTIOI WIth LC FIITEI ......coiuiiiiiiiectce ettt bbbt b et e bbbt b bbbt an s 409
Jaroslaw Guzinski

A Modified Vector Control Strategy for DFIG Based Wind Turbines to Ride-Through Voltage Dips..........ccccoeovnnncniennniccen 419
Ling Peng, Frederic Colas, Bruno Francois, Yongdong Li

Alternating Switching of Inductive Decoupled IGBTS in Voltage SOUICe INVEITEIS .......cccovvvviiieiriiiririsse e es 429
Hans-Giinter Eckel, Eberhard U. Krafft

Fault Tolerant Power Converter Topologies for PMSM Drives in Aerospace APPHCAtIONS.........cccovrreiiiinreeieie e 439
Sudarat Khwan-on, Liliana de Lillo, Lee Empringham, Patrick Wheeler, Christopher Gerada, Nazri MD Othman, Omar Jasim, Jon
Clare

A 3D-Coil Model for Bearing Current Analysis 0f INVErter-Fed DFIVES.........c.ccoviiiiiiicee e 448

Olaf Henze, Stephan Koch, Herbert De Gersem, Thomas Weiland

Dynamic Characterization of High Voltage Power MOSFETS for Behavior Simulation Models
Vera Hoch, Jiirgen Petzoldt, Heiner Jacobs, Andreas Schlogl, Gerald Deboy

Harmonic Voltage Control With @ STATCOM ..ottt ettt s e e et s et e se s ss e b e s e se s et senteseseseseebesesene s 468
Beat Ronner

Peak Current Mode Control of a Boost Rectifier with Low Distortion of the Input Current for Wind Power

Systems Based on Permanent Magnet SYNChIONOUS GENEIATOIS. .......cccivvvieueueiiririeteieeesessssesseesessssesesesessssssesesesessssssesesesessssssesssesssnsns 477

O. Carranza, E. Figueres, G. Garcera, L. G. Gonzdlez, F. Gonzadlez-Espin

Application of Optical Fiber DC Current Transformer for Railway Power System Measurement and Protection
Hitoshi Hayashiya, Takehiko Nakamura, Syuichi Nagai, Hajime Inoue

Novel Single Phase Generator with Auxiliary Pole for LOW COgging TOFQUE ......c.coccuiururiiririririeenteesisisie et sesis e s 495
Masayuki Sanada , Shigeo Morimoto

dg-Control of High-Power Current Source Rectifiers Utilizing Selective Harmonic Elimination ...........cccocecevvrvvceisininssecscenninnns 504
Matteo Tomasini, Ralph Feldman, Patrick Wheeler, Jon Clare, Christian Klumpner, Ushe Mupambireyi

Time Domain Simulation Models for Inverter-Cable-Motor Systems in Electrical DIiVES.........cccocviiieiinnnccnees e 515
Calin Purcarea, Peter Mutschler, Oliver Magdun, Alexander Rocks, Andreas Binder

A Motor-Friendly and Efficient Resonant DC-INK CONVEITET ...ttt ettt s 525

Calin Purcarea, Jayalakshmi Kedarisetti , Peter Mutschler



Development of a Marine Diesel Particulate Filter (M-DPF) Applied for High Frequency Induction Heating
Yosuke Fukuoka, Yoshihiro Hatanaka, Hiroyasu Kifune, Kohei Takashima

The Stability Analysis of AC-DC Systems Including Actuator Dynamics for Aircraft POWer SyStems.........ccccoovereieiininnesienenennns 544
K-N. Areerak, S.V. Bozhko, L. de Lillo, G.M. Asher, D.W.P. Thomas, A. Watson, T. Wu

HPS Electronic Ballast with Modulation INAEX CONTIOL............c.ciuiiiiiieiee bbbt 554
Lenin M.F. Morais, Pedro F. Donoso Garcia, Seleme I. Seleme Jr., Porfirio C. Cortizo

Skewing Effect on the PM Flux-Linkage High Harmonics of the PM Machines with Delta Winding ............cccocooeviciennninccenes 563
Gurakuq Dajaku, Dieter Gerling

Dynamic Analysis of PCM-Controlled Coupled-inductor SUPerbuck CONVEITEN ..o s 570
Jari Leppdaho, Juha Huusari, Teuvo Suntio

Weight and Efficiency Optimization Strategy of an Interleaved DC-DC Converter for a Solar Aircraft..........ccccooveveivinviccennnn, 580

Yannick Louvrier, Philippe Barrade, Alfred Rufer
Using the Chip as a Temperature Sensor- The Influence of Steep Lateral Temperature Gradients on the Vce(T)-

LAY L== U T =T 0 1T o | OSSR PERTPSSRSR 590
Ralf Schmidt, Uwe Scheuermann

High-Resolution Digital PWM Controller for High-Frequency LOW-POWEr SMPS.........ccccccoiiiii e 599
Shuibao Guo, Xuefang Lin-Shi, Bruno Allard, Bo Li, Yanxia Gao, Yi Ruan

5-Level Double-Boost PFC with Fault-Tolerant Capability .............ccciiiiieiiiniee et 608

Linh Pham, Frédéric Richardeau, Hassan Helali, Guillaume Gateau ,Marc Cousineau, M. Iturriz

Potential of Improving PWM Converter Power Density with Advanced Components
Yi Wang, S. W. H. de Haan , J. A. Ferreira

Design and Experimental Investigation of Space Vector Modulation for Three-Leg Four-Wire Voltage Source

LLEAVE=T L] OSSO PSSP RP PPN 627
E. Ortjohann, A. Mohd, N. Hamsic, M. Lingemann

Use of Participation Factors and Parameter Sensitivities in Study and Improvement of Low-Frequency Stability

Between Electrical Rail Vehicle and POWEE SUPPIY.......cciiiiiiiieiiiiiriseeee ettt ss et sen e e s nsesene s 633
Steinar Danielsen, Olav Bjarte Fosso , Trond Toftevaag

Economic and Versatile Laboratory Setup for Teaching Power Electronics in Bachelor Courses ... 643
U. Probst

A New Approach to Design High Performance Current Controllers for Grid Connected Voltage Source

(10T 1 LT (-] OSSO TSSOSO POURT PRSP 650
Carlos Ramos, Anténio Martins, Adriano Carvalho

Coreless Current Measurement Transducer and Instrument for Distorted and NOiSy CUFTENTS ...........cceerirrnseiieninseece e 660
Bojan Vujici¢ , Matija Sokola, Zoran Mitrovi¢, Branislav Santrac, Viadimir Vujici¢

Sliding Mode Control of Boost Converter: Application to Energy Storage System Via SUPercapacitors........cccocveeeevrerireeeinnnrnnnns 669
Hijazi Alaa, Di Loreto Michael, Bideaux Eric, Venet Pascal, Clerc Guy, Rojat Gerard

Torque Control Scheme for PMSM in OVermodulation RANGE ..........ccoiriiiiiiieiiiiictiee e 679

Smith Lerdudomsak, Shinki Doki, Shigeru Okuma
Robust Stability of the Current Control System to Parameter Errors in Sensorless Control Based on Maximum

TOFQUE CONTIOI FTAIMIE. ...ttt etttk eeb b e st s se s b e b b e b £ £ 4 £ e b b e b e h e £ £ b b e b e R 2R £ b A e b e b e e S e e e b e b e b eR e E s e e b b e b b e et bt eb et e e et 687
Hajime Hida, Shigeo Morimoto, Yoshio Tomigashi, Kenji Ueyama
A Novel High Power Permanent Magnet Reluctance Generator using Ferrite Magnet ............cccooovrreeiiinnseeeens s 697

Kenji Nakamura, Jun Yoshida, Osamu Ichinokura

Battery Monitoring Current Sensors: The Fluxgate Concept
Davide Azzoni, Wolfram Teppan, Mauro Carpita

Improvement for Very High Efficiency Chopper CIrCUIT SAZZ ..ottt 715
Yukinori Tsuruta, Martin Pavlovsky, Atsuo Kawamura

Influence of the Current Ripple on the Hydrogen Fuel Cell Powered Inverter System EffiCiency ........cccocoeoeiiinnncciiininccce 723
Arturs Purvins, Oskars Krievs, Ingars Steiks, Leonids Ribickis

A New Sensorless Control for Switched RelUCIANCE MOTOT ...........cviiiiic e 730
Yojiro Miura, Akitomo Komatsuzaki, Ichiro Miki, Kouki Matsuse

Control Strategy for Hybrid Power Filter to Compensate Unbalanced and Non-linear, Three-phase Loads ...........c.cccoovceeinienniene. 740
S. P. Litran, P. Salmeron, J. R. Vazquez, R. S. Herrera, A. Pérez

IGBT Selection Method for the Design of Resonant Inverters for Domestic Induction Heating ............ccoveeiinnneceinnneccnenenne 750

I Millan, D. Puyal, J.M. Burdio, O. Lucia, D. Palacios

Design Considerations for Medium-Frequency Power Transformers in OffshoreWind Farms
Stephan Meier, Tommy Kjellgvist, Staffan Norrga, Hans-Peter Nee

Characterization of a New PLC Modem for an Industrial APPIICALION.........cco it e 769
M.A. Mannah, C. Batard, N. Ginot, M. Machmoun

Combined Mechanical and Electrical Control of Solar Trackers in (C)PV POWer PIANtS ...........ccccoorirniiiiinnseeen e 778
N/a #

Active Self-Switching Methods for Emerging Monolithic Bidirectional Switches Applied to Diode-Less Converters ...............c...... 783

Daniel Siemaszko, Alfred C. Rufer
Integrated Control of Single-Phase Four-Quadrant Line-Side Converter and Machine-Side Inverter for Railway

LI 0 10T TN o] ] Tor: Lo TSP SPRTSTPPRN 792
C. Heising, M. Oettmeier, R. Bartelt, V. Staudt , A. Steimel

LQ-Optimized Multivariable Control for a Single-Phase 50-kW, 16.7-Hz Railway Traction Line-Side Converter ...........c.c.c.ccceune. 802
M. Oettmeier, R. Bartelt, C. Heising, V. Staudt , A. Steimel

Constant Power Cycling for Accelerated Ageing Of SUPEICAPACITONS ........ccoiiriiiiieiiiriirieie ettt 812

Kreczanik Paul, Martin Christian, Venet Pascal, Clerc Guy, Rojat Gerard, Zitouni Younes



Thermal Runaway Evaluation for New High-Temperature Triacs in Steady-State Operation...........ccccccevvnniniciesnnenecceeas 822
Sylvain Mercier, Laurent Gonthier

Electronic High-Voltage Pulse Current Generator for Shock Wave Therapy in Human MediCing .........cccoeeeieinnnncicnnnseeee 831
Manfired W. Gekeler

High-Performance Position Evaluation of Optical Encoders Via a CORDIC Algorithm and Oversampling

TECNNIQUES 0N BN FPGA ...ttt b bt E bbbt E £ 4 £ e b b e bR £ £ £ b b e b e h e £ £ £ e b e R e e S e £ e b e b e b e R £t s e e b b e b e R e ettt e b b et et 839
Ch. Grooling, Y. Daaboul, M. Lux, T. Orlik , W. Schumacher

Performances Analysis of Main Components Used in 60MW Pulsed Supply for Particle Accelerator ...........ccococevvevvveecicrniesnnennns 848
R. Péron, V. Guennegues, JL. Pouliquen, B. Gollentz, F. Bordry, JP. Burnet

Fabrication of Bottom Die Substrate Solderless Interconnection Based on Nano Copper WiIres........cccocviccninnnnscnieenenes 858
Vh.nguyen, P. Castelan , Z. Khatir , T. Lebey , V. Bley , N. Sewraj, Qh. Luan ,B. Schlegel

Sensorless Position Detection in PM Synchronous Motors by Injecting a High-Frequency Zero-Sequence Carrier...........c.cccceeeeeea. 867
Roberto Leidhold , Peter Mutschler

Space-Saving Edge-termination Structures for Vertical Charge Compensation DEVICES........cccuuiuieeieriririseererenesesieseesesessessesssenens 877
R. Siemieniec, F. Hirler, C. Geissler

Detailed Power Converter Design for a 30kW Switched Reluctance Starter/Generator Used in Aircraft..........cccooovvvincicnnnne, 887
Song Shoujun, Liu Weiguo, Uwe Schaefer

High Temperature Electronics for Future Hybrid DIiVe SYSTEMS ........ccoiiiiiiieiiiiisieiee sttt 897
Folker Renken

A Modular Direct-Drive Permanent Magnet Wind Generator System Eliminating the Grid-Side Transformer...........cccccococveenne. 904
Xibo Yuan, Yongdong Li, Jianyun Chai, Minzheng Ma

A Coordinated System of Control in an OffShore Wind FArmm ...t 911
Miguel Montilla-DJesus, Santiago Arnaltes , David Santos Martin

Reactive Power Analysis and Control of Doubly Fed Induction Generator Wind Farm ... 921
Dianguo XU, Rui LI, Yicheng LIU, Yongqgiang LANG

Impact of PWM Switching on Modeling of Low Frequency Power Oscillation in Electrical Rail Vehicle...........ccccccoevvvvvicicinnnnnnne 931
Hana Yohannes Assefa, Steinar Danielsen, Marta Molinas

Zero Body Diode Conduction Time in Variable Speed Drive CONVEITEr SYSTEMS..........cviicurieinininiiiectieieiesis e 940
Matthias Rose, Jorg Krupar, Henry Giildner

A Static and Dynamic Model for a Silicon Carbide POWEr MOSFET ..ottt s 950
Nathabhat Phankong, Tsuyoshi Funaki; Takashi Hikihara

Integration of Magnetic Components in a Step-Up Converter for FUl Cell ..........ccoviiiiieiiiisssee s 960
Pawel Klimczak, Stig Munk-Nielsen

Domestic Induction Heating Impedance Modeling Including Windings, Load, and Ferrite Substrate.............cccccoevvvnnnnicncennne 969
J. Acero, R. Alonso, L.A. Barragan, C. Carretero, O. Lucia, I. Millan, J.M. Burdio

Estimation of the Power and Energy Requirements for Trackside Energy Storage SYStEMS .........ccvveeriiininnieeeinnseeee e 979
Linards Grigans, Leonards Latkovskis

Sensorless PUMP OPEration ESTIMAtION .........cccuiiriiieiieiiii ettt ses e e a st sese e e sesesese e e ssesesesesesseseseses e e nsesesenesesessnseseseseneas 986
Tero Ahonen, Jussi Tamminen, Jero Ahola, Juha Kestild

Development of a High Voltage Deep Trench Environment for a Smart Power TeChnology .........cccoeeeiiniinieieieinnsecenseee 996

Martin Knaipp, Ewald Stueckler, Werner Bissmann
A Novel Control Strategy for Optimal Inverter Switching Frequency Associated with Minimal Current Ripple

Using Single Step PrediCtive CUTTENT CONTIOL ...ttt bbb ettt ettt s 1005
T.M. Wolbank, R. Stumberger, A. Lechner, J. Machl

High Voltage Ride Through with FACTS for DFIG Based Wind TUIDINES .........cccooiiiiiiiiiece et 1014
C. Wessels, F.W. Fuchs

Investigation of Six-Pulse Three-Phase Converters in Unsymmetrical OpPeration...........cococeceeiirirneseiniensseeiesssesse e sesssssseseenens 1024
M. Weiland, B. Forst, G. Herold

Sensorless Control of Induction Machines with Different Designs — Impact on Signal Processing ..........coccveeerinennssieninnsiseieens 1034
T.M. Wolbank, M.K. Metwally

Evaluation and Selection of AC Transmission Lay-Outs for Large Offshore Wind Farms. ... 1042

M. Zubiaga,G. Abad, J.A. Barrena, S. Aurtenetxea, A. Carcar

Variable Refrigerant Flow: Demonstration of Efficient Space Conditioning Technology Using Variable Speed
DIFIVES ..ttt b bbb b b £ £ b b kR E £ b bR £ e E R R R £ A £ AR E R R £ AR E bR A £ R R R SRR AR R ke R R £ R b bR R et E ekt r b 1052
K R (Ammi) Amarnath

Analysis and Improvements of Novel Voltage Balancer for an Electric Double Layer Capacitor Employing a CW

CIFCUIT .ttt bbbt bbb e b b s £ 4 E b h £ 8 £ £ 4 £ e b h e bR £ £ £ E e b e E £ £ E e E e b e R A £ e A0 e b e b e b e E £t A e e b b e bR e e e bbb bt b bbbt 1062
Keiju Matsui, Takayoshi Suzuki, Hiroto Shimada, Masaru Hasegawa
Comparison of Switching and Conducting Performance of SiC-JFET and SiC-BJT with a State of the Art IGBT.........ccccovvevee. 1072

W.-Toke Franke, Friedrich W. Fuchs
Control of a Three-Phase Grid-Connected Inverter for Photovoltaic Applications with a Fuzzy MPPT Under

UNDAIANCEA CONAITIONS .......cvviviiiiee et bbbt bbb bbb bbbt bbbttt 1082
Jaime Alonso-Martinez, Joaquin Eloy-Garcia, Santiago Arnaltes

Application of Normally-Off SIC-JFETS in PROLOVOITAIC INVEITETS ........cuiuiiiiiiciceei et 1089
Dirk Kranzer, Christian Wilhelm, Florian Reiners, Bruno Burger

Diode-Clamped Multilevel Converters with Integrable Gate-Driver POWer-SUpply CirCUILS ........coveeiininiecenisseeees e 1095
S. Busquets-Monge, J. Rocabert, J.-C. Crebier, J. Peracaula

Passive and Active Methods of 1SIanding fOr PV SYSTEIMS ........c.cuiiiiiiiiii et 1105

Tomas Skocil, Oriol Gomis-Bellmunt, Daniel Montesinos-Miracle,Samuel Galceran-Arellano , Joan Rull-Duran



Single-Phase AC/AC Buck-Boost Converter with Single-Phase Matrix TOPOIOGY .........ccooiiieuiieiniriniricecieesn e 1115
Minh-Khai Nguyen, Young-Gook Jung, Young-Cheol Lim

Semiconductor Solutions for MICrO-HYDIIA SYSTEIMS ...t bbbt bbbt 1122
Dusan Graovac, Benno Koppl, Ingo Graf, Frank Auer, Michael Scheffer

A Fast Frequency Estimation Method for Balanced Three-Phase Systems with Harmonic Distortion............cccccevvvecinivnnnsenenns 1132
Pedro Roncero-Sanchez, Xavier del Toro Garcia, Alfonso Parreiio, Vicente Feliu Batlle

A Modified Carrier-Based Modulation Method for Three-Phase Matrix CONVEITES.........cccouiiiiiiiicieirni s 1141
P. Potamianos, E. Mitronikas, A. Safacas

Voltage Swell/Sag Compensation with Single-Phase Z-Source AC/AC CONVEITET ..........cccouirirrireerireresieiee st 1150
Minh-Khai Nguyen, Young-Gook Jung, Young-Cheol Lim

PulseWidth Modulation Scheme for the Modular MUltilevel CONVEITET ... 1158
Steffen Rohner, Steffen Bernet, Marc Hiller, Rainer Sommer

Switched-Capacitor Programmable Filter for POWEr CONVEITEIS .......c.coiiiiiiicieieisi ettt 1168

F. Belloni, D. Della Giustina, P. Maranesi, M. Riva

Fault-Tolerant Inverter for Subsea Applications
G. Flury, B.Gollentz, C. Conilh

Energy Capacity Reduction of Energy Storage System in Microgrid Stabilized by Cascade Control System ...........ccccceevvvrvrreennnns 1187
S. Kawachi, J. Baba, T. Kikuchi, E. Shimoda, S. Numata, E. Masada, T. Nitta
Modulation of Three Phase Rectifier in Connection With PMSG for Maximum Energy EXtraction............ccocvccevnnnnnicnees 1197

Dimosthenis Peftitsis, Georgios Adamidis , Athanasios Fyntanakis

Optimal Speed Control of a Train with On-Board Energy Storage for Minimum Energy Consumption in Catenary

FPEE OPBIALION ......viviiiii ettt bbb bbb h b o1 h b E b b e s E bbb bbbt 1207
Masafumi Miyatake, Hiroto Haga , Satoshi Suzuki

HPS Lamp Control by Signal Injection of Approaching Frequency to Avoid Acoustic Resonances: Application to

AN LCC CIFCUIT ...tttk e bbb a8t £ b bR 82 £ £ bbb Rt e £ b e Rt R e £ b e R R £ £ £ bbb R e e e b bbb et e bt ek e b e et e et et erenea 1216
L. Chhun, P. Maussion, S. Bhosle, G. Zissis, O. Durriru.

Self-Tuning Approach to Optimization of Excitation Angles for Switched-Reluctance Motor Drives Using Fuzzy

AAPTIVE CONTIOIIEE ..ottt bbb bbb bbb 1 bbb bbb E bbbttt bbbttt 1223
H. Moradi Cheshmehbeigi, S. Yari, A. R. Yari, E. Afjei
Analysis of Three-phase Short CirCUit CUTENT OF DTG ........o.cuiuiiiiiieeieet et 1233

Xueguang Zhang, Rui LI, Dianguo Xu

Power Electronic Loads as Providers of Reactive Power Ancillary Service to the Grid: Analytical and

EXPEIIMENTAI STUAY ...ttt h et e bbb b b £ e £ b b h e b bRt A e b b e b bt b bbbtttk b et eb s 1240
Marta Molinas, Junji Kondoh

High-Frequency Induction Machine Models for Calculation and Prediction of Common Mode Stator Ground

CUFTENtS iN EIECTIIC DIV SYSTEIMS ...ttt bbbt b bbb b bt E bbb bbb bbb bbb 1250
Oliver Magdun, Andreas Binder, Calin Purcarea, Alexander Rocks
Four-Level Single-Leg Flying Capacitor Converter Voltage Balance Dynamics ANAlYSiS .........cccururrreeierinirisseisesessesseseseseseesens 1258

Boris Reznikov, Alex Ruderman
Robustness Analyses and Improvement for Position Sensorless Control of IPMSMs to Inductance Variation Due to

LY E=Te L= Ao T (U = La o) o RSP SRSTR 1268
Masaru Hasegawa, Satoshi Yoshioka, Keiju Matsui

Drive Train Design for Medium-Sized Zero Emission EIeCtric VENICIES ..........cciiiiiiiiiie e 1278
P. Morrison, A. Binder, B. Funieru, C. Sabirin

Generalized Instantaneous Reactive Power Theory in Poly-Phase POWEr SYSTEMS ..........ccccoiiiiieiinec s 1288
R. S. Herrera, P. Salmerén, J. R. Vizquez, S. P. Litran, A. Pérez

Flux-Based Multivariable Control of a Three-Phase Active Front End Feeding a 16.7-Hz Single-Phase Load .............ccccovevvvvienenes 1298
C. Heising, M. Oettmeier, M. Gorski, V. Staudt , A. Steimel

FACTS Location Using Genetic Algorithm to Increase Energy Efficiency in Distribution Networks............c.coccoeeininnnicncnsnnnnns 1308

Paola Pezzini, Oriol Gomis-Bellmunt, Carlos Gonzalez-de-Miguel, Adria Junyent-Ferré , Antoni Sudria-Andreu.

Wind Turbine-Energy Storage Control System for Delivering Constant Demand Power Shared by DFIGs through

DFOOP CRAIACTEIISTICS ....veuiiieetetete sttt bttt b b e e b b e b eb e £ sE e b b e b e R £ £ £ e b e b e R e £ e s E e b e b e R e R e A e e b e b e b e b et e e e b b e b e b e st et b et et e e et b ebeban 1316
M.Fazeli, G.M.Asher, C.Klumpner, S.Bozhko, L.Yao, M.Bazargan

A Phase Shift Selective Harmonic Elimination Method for Balancing Capacitor Voltages in a Seven Level

CaSCAdE H-Britge RECTITIEI ... vttt bbb bbbt £ £ bbbt £ s e s b e bbb e e e e bbb R et b bbbttt et b n e 1326
Alan J. Watson, Patrick W. Wheeler, Jon C. Clare

Synchronization Techniques Comparison for Sensorless Control Applied to Wind Energy Conversion Systems

(MVECS) ..ttt b b b £ 22228 h b b e b a4 £ £ £ A e 8o b e b b £ e b £ £ 2 A eE SR b e b b eb e b £ £ eA LA h b ek e bbb St LA b b ek ekttt enA bbbt ta 1335
L. G. Gonzalez, E. Figueres, G. Garcerd, O. Carranza, Fran Gonzdlez-Espin

Modelling and Control in Wind Energy Conversion SYStems (WECS) ...ttt 1344
L. G. Gonzilez, E. Figueres, G. Garcerd, O. Carranza

A New Low Voltage Detecting Method for Multi-string LED BLU CirCUIT.........cccoovriieeiriiiiirieeeiessess e sessesens 1353
Eun Chul Kang, Duckki Kwon, Jae Eul Yeon, Dong Soo Kim, Wonhi Oh

A Novel Method of Maximum-Power Operation for IPMSMS in DTC SYStEM .......ccciiiiiiriririeeeinesesieie et 1359
Yukinori Inoue, Shigeo Morimoto, Masayuki Sanada

Stability of Matrix Converter-Fed Permanent Magnet Brushless Motor Drive SYStEMS .........ccccuvvreeiiinininieeeninesisseeess e 1369
Jiabin Wang , M. Bouazdia

Current-Sharing Control Technique for Interleaving VRMs Using Intercell Transformers............occovicinnnnnccceens 1379

Mathieu Le Bolloch, Marc Cousineau, Thierry Meynard



Measurement Method for PV Modules Based on DC-DC Converters with Microcontroller
E. Durdn , M. Sidrach-de-Cardona, J. Galan, J.M. Andijar

New Asymmetrical Hybrid MUItileVel VOItage INVEITET ..ottt 1399
Domingo Ruiz-Caballero, Luis Martinez, Reynaldo Ramos, A. Samir, A. Mussa

Single-Phase PWM Boost-Type Unidirectional Rectifier Doubling the Switching FreqUENCY.........cccoviviiviveecienirisrecssessieeeens 1409
Marcelo L. Heldwein, M arcio S. Ortmann , Samir A. Mussa

Rotor Position Sensor Fault Detection Isolation and Reconfiguration of a Doubly Fed Induction Machine Control...................... 1419
M. Abdellatif, M. Pietrzak-David, I. Slama-Belkhodja

A New Intercell Transformer for INterleaved CONVEITEIS. ........cciiiiieieee ettt bbbttt st 1429
Bernardo Cougo, Valentin Costan, Thierry Meynard, Frangois Forest, Eric Labouré

Use of Kalman Filters for Renewable Energy Sources Isolation Transformers Current Harmonics Compensation ...................... 1439

H. Beltran, E. Perez, C. Arifio, E. Belenguer, N. Aparicio, J. Zabalza, J. Torrelo, S. Subiela
Coordinated Control for Grid Connected Power Electronic Converters Under the Presence of Voltage Dips and

HEFTTIONICS ..o 1449
A. Milicua, S. Piasecki, M. Bobrowska, K. Rafal, G. Abad

Analog Fixed Maximum Power Point Control for a PWM Step-down Converter for Water Pumping Installations...................... 1459
H. Beltran, E. Perez, Z. Chen, F.J. Gimeno-Sales, S. Segui-Chilet, J. Soler, E. Daroqui

Induction Motor Encoderless Control Associated to a Sinus Filter for Industrial High Power Application .............cccccoevviciene 1469

F. Terrien, S. Siala

Efficiency Comparison Between a Hybrid Cascaded Connected Seven Level Converter and a Standard Cascaded

Connected Seven Level Converter for STATCOM Applications at 15 KV ULility GridS.........cccoveeiinnniciinecceesseeeees 1477
LBaraia , J.L.Thomas, J.A.Barrena, J.Galarza, M.A.Rodriguez

Modeling a Transistor Converter-Fed Permanent Magnet Poly-Phase Machine and a Variable-Frequency Drive

Controller Under Non-Sinusoidal BaCK-EMF CONAITIONS.........ccccciiiiiiieiieiierieee ettt seseese e ssesassesessesssessaseneas 1487
M. Pronin, O. Shonin, G. Gogolev, A. Vorontsov, S. Shopin

Lead Current Reduction in a Three Phase Four Wires Shunt Hybrid Filter ..o 1497
Manuel Lamich, Josep Balcells, Jose Luis Castillo, Daniel Perez

Appliance Standby Loss Reduction USING AC SWITCNES ..........c.ciuiuiimiiiiiticitieiess et 1507
Laurent Gonthier, Ghafour Benabdelaziz

Central Storage Unit Response Requirement in ‘Good Citizen” MICFOGEId.........c.ceiriiiiiririeiirnee et 1516

Nilanga Jayawarna , Mike Barnes

Hybrid Excited Flux-Switching Permanent Magnet Machines
R.L.Owen, Z.Q.Zhu, G.W.Jewell

Real-Time Simulation of a PMSM Drive in Faulty Modes with Validation Against an Actual Drive System........ccccccevvnnicneee. 1536
Masaya Harakawa, Christian Dufour, Shunichi Nishimura, Tetsuaki Nagano

A High Frequency Planar Transformer-Linked ZVS DC-DC Converter with Secondary-Side Phase-Shifting

PWVIM RECEITIEE ...t b bbb e b bbbttt bbb bbbttt r e 1545
Tomokazu Mishima, Yuji Yoshizako
Direct Power Control Based Indirect AC to AC POWEr CONVEISION SYSTEIM.......c.ciiiiiiiiiiiieiiirieieicte st 1554

Toshihiko Noguchi, Akira Sato

A New Loss Minimization Approach with Flux and Torque Ripples Reduction of Direct Torque Controlled

Permanent Magnet SYNCNTONOUS IMOTOTS .........uiuiueiiiiiiiieteiet sttt bbbt b bbbt b bbbt eb et bbbt e b 1562
Jafar Siahbalaee , Sadegh Vaez-Zadeh , Farzad Tahami

Digital Repetitive Control of a Three-Phase Flat-Top-Modulated Grid Tie Solar Inverter
Stefan Engel, Klaus Rigbers, Rik W. De Doncker

A Converter Topology for High Speed Motor Drive APPIICALIONS ..........cciiiiiiiirieiiirieieie et 1580
V. Guennegues , B. Gollentz, F. Meibody-Tabar, S. Raél, L. Leclere

A Three-Phase to Single-Phase Matrix Converter for High-Frequency Induction Heating ...........cccooveviennniscininscceessenes 1588
N. Nguyen-Quang, D.A. Stone, C.M. Bingham, M.P. Foster

Magnetic Circuit Analysis of a Linear Switched RelUCTanCe IMOTOK ........ccovovvieuiieiiiiiicccesese e enenn 1598
J. G. Amoros , Gascon P. Andrada

DFIG Based Standalone Power System Operating at Low Load CONAItiONS............ccouiriiiiriririnciinieeieeseses e 1607
Grzegorz Iwanski

Power Management Strategies of a DC-Coupled Hybrid Power System in a Microgrid for Decentralized

LT aTcT = 4[] o F OSSOSO UO TP TP 1614

Tao Zhou, Peng Li, Bruno Francois

Compensation of Load Unbalance, Reactive Power and Harmonic Distortion by Cooperative Operation of

DiStIIDULE COMPEBNSALOTS. ........cvetiiiairietetetti ettt ettt bbbt et et e b e ses e st b e bebeb e e se e bt e b e beee e b e b e b2 Re A £ e e o e b e b e R eR S AE e b b e b e b et e e b e b e b e bt st bt eb e b e et b b ebenan 1624
Paolo Tenti, Daniela Trombetti, Elisabetta Tedeschi, Paolo Mattavelli

Closed-Loop Regulated Power Supply for Ozone Generation Based on Buck Converter and Current-Fed Push-

PUIT RESONANT INVETTEL ..ottt b bt s £ e b b e b e R e £ £ b e b e b2 H e £ £ £ e b e b e s e A £ A £ e b e b e b eE £ e e E ek b e b e R e e e et e b e b b e ettt eb e b e e e e es 1634
J. M. Alonso, C. Ordiz, D. Gacio, J. Ribas , A. J. Calleja

Parallel Connection of Resonant Converters Based on Piezoelectric Transformers
Miguel Angel José-Prieto, Juan Diaz, Fernando Nuiio, David Gacio, Pedro J. Villegas

AC and DC Output Fuel Cell Hybrid System: Design, Building and TeSTINgG ........c.cccveeieririrrieeeriinsseeese s sesessseesens 1654
F. Segura, J. M. Andujar, E. Durdan

F Gate Drive Circuit for a Normally-On SiC JFET with INherent Safety ... 1664
Tsuguhiro Takuno, Takashi Hikihara, Takashi Tsuno, Satoshi Hatsukawa

Accurate Modelling of Traction Inverter Losses for Efficiency Calculation in Parallel Hybrid Electric Vehicles ............ccccon... 1668

Mohammad Reza Nikzad, Ahmad Radan



Selection of Optimal Frequency Band for Motor Cable Communication
Jero Ahola, Antti Kosonen, Tero Ahonen, Jussi Tamminen, Tuomo Lindh

1.5-kW, 150,000-r/min Ultra High-Speed PM Motor Fed by 12-V Power Supply for Automotive Supercharger ............ccccoeuvuuee. 1684
Toshihiko Noguchi, Tetsuro Wada

Analysis of Dynamic Performance of Multilevel Modulators with Switching Pattern Restricted to Single Voltage

Level Steps....
Ville Naumanen, Julius Luukko, Juha Pyrhonen , Pertti Silventoinen

Toward the Implementation of Booster Dipole Magnet Power supply to 3GeV Synchrotron Light Source..........cccoceevevrvvvviceiennne 1703
Udaya Bhasker Manthati, Oriol Gomis-Bellmunt, Miquel Teixido-Casas, Joan Gabriel Bergas-Jané, Antoni Sudria-Andreu

Improved Techniques of Restrained Search Predictive Control for Multiphase DFIVES...........c.cccoiiiiciiceeees 1709
Mario Duran, Federico Barrero, Sergio Toral, Manuel Arahal, Joel Prieto

Control of a Doubly-Fed Induction Generator Under Unbalanced Conditions Considering the Converter Limits...........cccccc...... 1718
Oriol Gomis-Bellmunt, Adria Junyent-Ferré, Andreas Sumper,Antoni Sudria-Andreu, Montserrat Mata, Marc Sala

Microcontroller Software Applied to EIectronic Ballast DESIGN ..........c.ceiiririeieieieiiisisieeesesssisee e ssssesesenessssssess 1726
F. J. Diaz, F. J. Azcondo, R. Casanueva, Ch. Braiias

Pressure Tolerant Power IGBTS for SUDSea APPIICALIONS..........cciiiiiiicieieii et 1734
Astrid Petterteig, Riccardo Pittini, Magnar Hernes, Oystein Holt

Enabling Pressure Tolerant Power Electronic Converters for Subsea APPlCAtIONS ........c.ooieeiiiiinecieee e 1744

Magnar Hernes, Riccardo Pittini

Repetitive Control for a Dynamic Voltage Restorer for Power-Quality Improvement
Pedro Roncero-Sanchez, Enrique Acha, Jose Enrique Ortega-Calderon,Vicente Feliu Batlle, Aurelio Garcia-Cerrada

FPGA Design of a Robust Phase Locked Loop Algorithm for a Three Phase PWM Grid Connected Converter...........cccccoovenae 1764
Mouna Bejaoui, Ilhem Slama-Beljhodja, Eric Monmasson, Bogdan Marinescu, Lotfi Charaabi

Teaching Power Flow Oriented Modelling of Dynamic SYStemS — BASICS ......c.ceririiirieieiiiirinieieeeni et 1774
G.-H. Geitner, W. Hofinann

A High-Voltage Parallel Resonant Converter with Single Capacitor as an QUEPUL FIlter .........ccccovvieecieniicscee s 1784
J. Diaz, J.A. Martin-Ramos, Alberto Martin-Pernia, J.A. Martinez, P.J. Villegas

Synthesis and Analysis of One Bogie Induction Railway Traction SYSTEM ...........ccccciiiiicie e 1794
Wiem Ben-Mabrouk, Jamel Belhadj, Maria Pietrzak-David

A Novel Approach of Direct Active and Reactive Power Control Allowing the Connection of the DFIG to the Grid..................... 1803

Jebali-Ben Ghorbal Manel, Arbi Jihen, Slama-Belkhodja Ilhem

High Efficiency DC-DC Converter Using a Series-Parallel Compensation Method for a Fuel cell...
Koji Orikawa, Jun-ichi Itoh

Control of Single Active Switch Cascade Boost Converter for Fuel Cell APPlICAtIONS ..o 1822
Francisco J. Perez-Pinal, llse Cervantes,Jesus Leyva-Ramos, L. H. Diaz-Saldierna

Triple-Hybrid Spread-Spectrum Technique for Conducted-Noise Reduction in DC-DC Converters with an FPGA-

Based IMPIEMENTALION .......c.euiuiiiiiiii bbbt bbb bbb b bbbttt bbbt 1828
Gamal M. Dousoky, Masahito Shoyama, Tamotsu Ninomiya

Superheated Steam Generator DY INAUCTION HEALING ...........ovcieiiiiiiiei ettt 1836
H. Tomita, T. Maruyama, S. Yoshimura, N. Takahashi

E-Learning Practical Teaching of Uncontrolled RECHTIEIS ........ccccoviirieeiiiiieccee sttt enenn 1840
Pavol Bauer, Dan Lascu, Mihaela Lascu, Mircea Babaitd, Viorel Popescu, Dan Negoitescu, Adrian Popovici

Failure Characteristics of Motor System Using Distributed Inverters for PMSM..........ccooiiiieee s 1850
Masakazu Nagaishi, Hisashi Osumi

Current Sharing in Multiphase Boost ZVS Active-Clamping CONVEITEES ...ttt 1859
Esther de Jodar, José Villarejo, Jacinto Jiménez, Miguel Moreno

Dynamic Current Sharing in Multiphase Active-Clamping CONVEITEIS .........cccciviiiiiirieieierise e ssssssess 1868

José Villarejo, Esther de Jodar, Antonio Mateo, Juan Suardiaz
Power Electronics Interface for an Hybrid PEMFC Generating System with Fault Management Strategies for

L= L0 010 = oo PSRRI 1877
Alexandre De Bernardinis, Denis Candusso, Fabien Harel, Gérard Coquery

High-Temperature Stability Performance of 4H-SiC SChottKy DIOTES ...........ccuruiiiiiririciiire s 1887
E. Maset, E. Sanchis-Kilders, J.Jordan, J.Bta. Ejea, A.Ferreres, V.Esteve, J.Millan, P.Godignon

Improvement of Z-Source Inverter Properties Using Advanced PWM MEethods. ..ot 1893
Jacek Rabkowski

Predictive Current Controller for a Power Factor Correction Boost Converter Operating in Mixed Conduction

IMIOOE. ..ttt bbb b b s £ E b h R £ E R R R £ A £ R bR R £ R £ b SR £ A £ R E e R e R AR SRR E e R Rt bbb Rttt b et rens 1902
Leandro Roggia, José Eduardo Baggio , José Renes Pinheiro

Calculation of Motor Surge Voltage Under the Use of a Surge Suppression Cable ... 1912
Toshihisa Shimizu, Mikiya Saito, Masanori Nakamura

Optimal Control for AC Drive With QUAAFAtIC CrItBITA. ... ..ottt bbbttt bbb 1922

Marian Gaiceanu, Emil Rosu, Traian Munteanu, Teodor Dumitriu, Romeo Paduraru, Cristinel Dache

Lyapunov Based Predictive DTC Algorithm for Induction Motors
Miran Rodic, Karel Jezernik

Sensorless Flux Model of Induction Machines Using Cross-Saturation Effects Based on a Virtual Air Gap ........c.ccccevevvvvvvsieninnnne 1942
G.Tisborn, J. Schiittler , B. Orlik

A Low Cost DSP-Based Control Method for High Frequency Parallel Resonant Current-Fed INVerters...........ccccoovveoeiennnnnnns 1952
Guillermo Martin-Segura, Joaquim Lopez-Mestre, Héctor Rivas-Guerrero, Miquel Teixido-Casas, Daniel Montesinos-Miracle

Experimental Characterisation and Modelling of High-Voltage IGBT Modules Off-State Thermal Instability .............cc.cccovenee. 1959

Alberto Castellazzi, José Saiz, Michel Mermet-Guyennet



Simple Methods to Calculate IGBT and Diode Conduction and Switching Losses
Gudrun Feix, Sibylle Dieckerhoff, Jost Allmeling, John Schonberger

A Complete Analytical Switching Loss Model for Power MOSFETS in Low Voltage CONVEITErS.........ccocoiviviiiriceieneerinieieereseseieeas 1976
M. Rodriguez, A. Rodriguez, P. F. Miaja, J. Sebastian

Detection of Rotor Turn-to-Turn Faults in Doubly-Fed Induction Generators in Wind Energy Plants by Means of

Observers...
Vincenz Dinkhauser, Friedrich W. Fuchs

A New Switching Frequency Modulation Scheme for EMI Reduction in Multiconverter TOpology .......ccccovveveierinerineeeisieresseeiens 1996
J. Mon, J. Gago, D. Gonzdlez, J. Balcells, R. Ferndandez, I. Gil

Electromechanical Modelling and Control of a Micro-Wind Generation System for Isolated Low Power DC Micro

(T LSOO TSSO PO PO PT TR PRPPPTPPOT 2004
Alba Colet-Subirachs, Oriol Gomis-Bellmunt, Daniel Clos-Costa, Guillermo Martin-Segura, Adria Junyent Ferre, Laia Ferrer
Marti

New Mobile Energy Storage System fOr ROIING STOCK ..........cuiiiiiiiiciee bbb 2014
Michael Meinert

High Performance Hybrid Control fOr BUCK CONVEITEIS..........ccciiiiiiieieeiisisie et se e ss st sese e sssesese e sssssesesnsessssnsess 2024
lise Cervantes, Francisco J. Perez-Pinal, Angelica Mendoza-Torres

Acoustic Noise Shetted Electrical Steel Inductors in PWM Operation — Causes and Mitigation ...........cccccovirreiinnnnseienennnenns 2031
Stefan Schmitt

Fixed Pitch Wind Turbine Emulator Using a DC Motor and @ Series RESISTON.............cceriiiieeeiiiineeeese et 2039
Fernando Martinez, Santiago de Pablo, Luis C. Herrero

Maximum Power Tracking of Wind Power Generation System with Inverter Excited Induction Machine.........ccc.cccocecvevrvrrrnnnnns 2048
Noriyuki Kimura, Makoto Sonoda, Kenichi Nakatani, Tomoyuki Hamada, Toshimitsu Morizane, Katsunori Taniguchi, Yasuyuki
Nishida

On Line Parameter Estimation of Electric Systems Using the Bacterial Foraging Algorithm ..o 2058

Gabriel Noriega, José Restrepo, Victor Guzman, Maribel Giménez , José Aller
Dynamic Performance Analysis of a Wind Turbine Generating System with Series Connected Wind Generators

Using a Current Source Thyristor Inverter
Fujio Tatsuta, Shoji Nishikata

Cross Voltage Control with Inner Hysteresis Current Control for Multi-output Boost CONVEIter ...........ccccovvreiieneninssceneeenns 2074
Alireza Nami, Firuz Zare, Arindam Ghosh, Frede Blaabjerg

Analysis of Power Consumption and Losses in Relation to Supply Voltage QUAlILY...........ccoviiiiiiniieieiensee s 2084
Toomas Vinnal, Kuno Janson, Heljut Kalda

New Power Centre and Power Electronics Sharing in AIrCIaft..........cociciiiiieeciei et enenn 2093
Lucien Prisse, Didier Ferer, Henri Foch, Aymeric Lacoste

Fuzzy Logic Control of the Cross Connected Intermediate Level (CCIL)Voltage Source INVErter..........ooovvncceennnnniceees 2102
Toufann Chaudhuri, Alfred Rufer

Development of Inspection Tool for Live-line Insulator Strings in 154kV Power Transmission LiNeS ........c.cccoeveeerrnrinenenenneninnns 2110

Jae-Kyung Lee, Joon-Young Park, Byung-Hak Cho , Ki-Yong Oh

Comparison Between Different PWM Control Methods for Different Z-Source Inverter Topologies
Omar Ellabban, Joeri Van Mierlo , Philippe Lataire

Direct Control Strategy for @ Flying Capacitor CONVEITET ...........ccouiiiiiiieiitieieieiresi it ierei ettt 2129
Francois Defay, Ana M. Llor, Maurice Fadel

Torque-Ripple Minimization in DC-Brushless Drives Using a Predictive Control Technique Adapted to Generic

Air-Gap FIUX-DenSity DISTIIDULION ........cciiiiiiiiiiiciti bbb bbbttt 2138
M. Bellucci, G. Brando, A. Dannier, A. Del Pizzo

High Frequency Inverter INClUdinNg @ BOOSt CROPPET .......c.coiiiiieteiiiirisieteei sttt bbbttt enens 2147
Masao Ohkoshi, Masahiro Hoshino, Hiroyasu Kifune, Yoshihiro Hatanaka

A 250kW Transverse-Laminated Synchronous REIUCTANCE IMOTOT .........ccccoiiirieirirreiirieeeeessie e st s essssssenas 2155
Gianmario Pellegrino, Eric Armando, Paolo Guglielmi , Alfredo Vagati

Very High Performance AC/DC/DC Converter Architecture for Traction Power SUPPIIES.........cooveieiirnniccceece 2165
A. Coccia, F. Canales, H-R. Riniker, G. Knapp, M. Kalbermatten, M. Baldinger, P. Barbosa

Integrated Battery Charger fOr EIECTIIC SCOOTEE ........cciiiiiieieiiiree ettt bbbt b bbbttt b 2176
Gianmario Pellegrino, Eric Armando , Paolo Guglielmi

Low-Cost Three-Phase Load ProteCtor USING FPGAL. ..o ieeiiirisee ettt a ettt sa s esesese e s s eaenesessnsesesas 2183
Gerardo Ceglia, E. Leones, Victor Guzman, Maria Giménez, Julio Walter

Electromagnetic Impact of Underground HVDC CaDIES ............ccciiiiiiiiicicie et 2193

O. Bottauscio, M. Chiampi, M. Pastorelli, E. Pons, L. Zilberti

A Comparative Analysis of p-PLL Algorithms for Single-Phase Utility Connected Systems
Sergio Augusto Oliveira da Silva, Leonardo Bruno Garcia Campanhol, Alessandro Goedtel, Claudionor F. Nascimento,
Paido

Floating Gate Power Supply of Multilevel Converters for Circuit Integration
Masamu Kamaga, Kyungmin Sung, Jin Xu, Yukihiko Sato, Hiromichi Ohashi

Sequential Regeneration Absorber Using Lithium-10N BatIFieS...........ccviiiiiiiiiiiceirecee et 2222
Koji Murao, Yasuhiro Uemura, Motomi Shimada, Ryoichi Oishi, Tadanori Sato, Shinji Sato

A Low-Cost Battery Charger with High Power Factor Correction Based on Standard Peak-Current Mode

INEEGIALEA CONTIOIIETS ...t b b b E et E bbb e E b b h R e R b st E bbbt e b bbbt n et b 2231
D. G. Lamar, J. Sebastian, M. Arias, A. Rodriguez , M.M. Hernando




Active Harmonic Filters and Balance Compensation on Electric Railway Systems Using the Open Delta

TrANSTOTMET CONMMECTION ...ttt bbb s bbb £ e E bbbttt 2241
Alexander Bueno, Maria Isabel Giménez, José Restrepo, José Manuel Aller
On-Line Junction Temperature Measurement of IGBTs Based on Temperature Sensitive Electrical Parameters...............cc.c..... 2249

Harald Kuhn, Axel Mertens

Design Considerations of a Current-fed DC-DC Converter with High Voltage Gain for Fuel Cell Applications
A. Averberg, K.R. Meyer, A. Mertens

Mathematical Model of a Reactive Homopolar Synchronous Machine with Stator EXCItation............ccccocevvvcieieininssccensnesseenns 2269
Sorin loan Deaconu, Marcel Topor, Lucian Tutelea, Gabriel Nicolae Popa, Cristian Abrudean

3-Level IGBT Modules with Trench Gate IGBT and Their Thermal Analysis in UPS, PFC and PV Operation

IMIOAES ... h R h R E R E R E b £ E e h bbb 2278
Marco Honsberg, Thomas Radke

A Multi-Drive System Based on Direct Power Converter
Dinesh Kumar, Patrick W. Wheeler, Jon C. Clare

LUDMOS Transistors Optimization on a 0.18um SOI CMOS TeChNOIOQY ........c.covriiiririiiiiirieiect e 2295
G. Toulon, I. Cortes, F. Morancho, B. Villard

Modeling and Simulation of Marine On-Board EIectrical NETWOTK ........ccccoveuiciiiiiicceiese e enenn 2305
P. N. Kvieska, M. Ait-Ahmed, G. Lebret, G. Yao

Fundamental Tarification Of EIBCIIICITY .........cooviiiiiiiii bbb 2315
Alex Van den Bossche, Bart Meersman , Lieven Vandevelde

A Comparison of Low Speed Sensorless Control Techniques for Low Voltage PM Machines...........cccoocovviniiincinnnsccicsenns 2322
Adam Curson , Mark Sumner

Stabilization of the DC-link for Inverters with PDIM POWET CONTIOL..........cooiiiiiiiiiiiiiiceeisiess e 2332

V. Esteve, E. J. Dede, J. Jordan, C. Cases, R. Herrero, J. M. Magraner, E. Sanchis-Kilders, E. Maset

Energy-Based Modelling and Simulation of a Series Hybrid Electric Vehicle Propulsion System ...
Rauil S. Muiioz-Aguilar, Arnau Doria-Cerezo, Paul F. Puleston

Hybrid Drive System of an Industrial Truck Using a Three-Phase DC-DC Converter Feeding Ultra-Capacitors...........c.ccccveuue. 2351
C. Rudolph

Low Voltage Ride-Through Capabilities of Wind Plant Combining Different Turbine Technologies ...........ccccceevrvrirreeinrirnsrennnns 2361
Alexandre Teninge, Daniel Roye, Seddik Bacha, Jéréme Duval

Accuracy of the Sensorless Determined Rotor Position for Industrial Standard Drives in the Whole Speed Range..............c....... 2370
Manfred Schrodl, Wolfgang Staffler, Matthias Hofer

Power System for Electrical Propulsion in SPace APPICALIONS ...ttt 2376
E. Maset, E. Sanchis-Kilders, A. Ferreres, J.B. Ejea, V. Esteve, J. Jorddn, A. Garrigos, J.M. Blanes, A.H. Weinberg

State-Space Average Modelling of Synchronous Generator Fed 18-Pulse Diode RECHTIEr ........ccccveeeiiiiniicecieiseee s 2386
Antonio Griffo, Jiabin Wang

Switched Reluctance Motor for Electric POWEr-ASSISTEd STEEIING .....c.ceiiiiiiiiieieieiirrceere bbb 2396
P. Andrada, B. Blanqué, E. Martinez, J.I. Perat, J.A. Sanchez, M. Torrent

Active Phase-Shift Control of Multi-Phase Converters to Minimize Input Current Sub-Harmonics...........c.cooeevnnnnccninninenns 2405
S. Utz, M. Stadler , J. Pforr

Stability Assessment of Electric Power Systems for ‘More EIeCtric” AIrCraft .........cccooviviieeieieriisseeens e 2415
Antonio Griffo, Jiabin Wang

Agent-Based Control of Parallel DC-DC CONVEITELS........cccouiiiurieiirieieieteierteest sttt s et e e bt e e st st bese b et sttt ebebe e s st sbebesese s seababas 2425
J. Hamar, A. Toth

Multicarrier and Space Vector Modulation for Three-Phase NPC Converters: A Comparative AnalysisS..........ccccoorreierinnnnnenes 2345
Ivo Pereira, Antonio Martins

Control Strategies and Inverter Topologies for Stabilization of DC Grids in Embedded SyStems ..........cccccevrvvvreeierininsseiererenenns 2445
Nicolas Patin, The Dung Nguyen, Guy Friedrich

Control of System with the Switched Actuator Rate LIMITAtion ..........coooiiiiiiiieeee et 2454

Algirdas Baskys, Valerijus Zlosnikas
Extension of the Operational Range of High Performance Line-Commutated Converters into Discontinuous

CUITENE IMIOOE ...ttt ettt ettt b s e b et 4 et a2 e s e b e s et e b e s e b e s s esese a2 e ss ek e s s ek e st ebe s ese e s e sseaen s et e s b eb et ebe e s eseesese et es s et e s s ebe s eneseenenan 2462
Sebastian Maestri, Roberto Petrocelli, Gustavo Uicich, Mario Benedetti, Rogelio Garcia Retegui
Design, Tuning and Testing of a Flexible PLL for Grid Synchronization of Three-Phase Power Converters..........c.c.ccccoeovnnnnenes 2469

Jon Are Suul, Kjell Ljokelsoy, Tore Undeland
Implementation of Three-Phase Frequency Converters Based on PWM AC Matrix-Reactance Chopper with Buck-

BOOSE TOPOIOGY ...ttt bbbt b b st bbbt h e A £ b b E R £ e b bR £ R E b h R AR R bR R e e R bRt e e bt nenn 2479
Zbigniew Fedyczak, Pawel Szczesniak, Jacek Kaniewski, Grzegorz Tadra

Adaptive Sliding-Mode Neuro-Fuzzy Control of the Sensorless Induction Motor Drive with MRASS® Estimator ...................... 2489
Teresa Orlowska-Kowalska, Mateusz Dybkowski, Krzysztof Szabat

FPGA Implementation of Harmonic Detection Methods Using Neural NetWOIKS ..o 2497

Serge Raoul Dzondé Naoussi, Hervé Berviller, Jean Philippe Blondé, Charles Hubert Kom, Martin Kom, Francis Braun

A New Switched Inductor VAR Compensator
Christos Marouchos

Thermal Evaluation of a Medium Frequency Transformer in a Line Side CONVersion SyStem ... 2517
Tommy Kjellgvist, Staffan Norrga, Stefan Ostlund, Kalle Ilves

An FPGA Controlled DC/DC Step-Up Converter for Automotive APPHCALIONS...........ccociiririririeieinrinsieere s 2527
M. Chiaberge, G. Botto, M. De Giuseppe

Generalized Multi-Cell Voltage SOUICEA CONVEITEL ..........cciiiiririeieitiirireste ettt sb et s bbbt b bbbttt b ettt s et b s 2535

Abdelrahman Hagar



Resonant Converters for Pulsed Electrochemical Applications
Kathryn Klement, Francis Dawson, Steven Thorpe

Local Supervisory Algorithm for Reactive Power Dispatching of a Wind Farm............cccooiesee s 2549
T. Ghennam, B. Francois, E.M.Berkouk

EMI/EMC Troubleshooting Techniques in Switching Mode POWEE SUPPHES.......cccovviiereiiiririeeeieisese e esessssesenes 2559
Arturo Mediano

A Zero-Current-Switch Quasi-Resonant Boost Converter with Transformer Compensated Clamp Circuit..........cccoccervvninicneee. 2564
E. Firmansyah, S. Tomioka, S. Abe, M. Shoyama, T. Ninomiya

End-Winding Effect on Shaft VoItage in AC GENEIALOIS ..........cciiiiiieieeieit ittt ettt b bbb bbbt seebebas 2572
Jafar Adabi, Firuz Zare, Arindam Ghosh

Different Approaches to Reduce Shaft Voltage in AC GENEIALOIS........cccoviiirieieieeieiisisieeesesesisee e e e e sssesese e sssesssesesesssseseses 2582

Firuz Zare, Jafar Adabi, Arindam Ghosh
Application of Dynamic Hysteresis Band Height Control to Improve Output Voltage Transient in Boost and

POSITIVE BUCK-BOOST CONVEITETS.......c.ciiiiieteieiiriiiisteteiesesatseeteseesessssesesesesessssesesesesessssesesesesessssesesesessssasesesasessssnsasesesesessssasesesssensasnsesesessses 2591
Arash A. Boora, Firuz Zare, Arindam Ghosh
Simplified Model Simulation Platform for Multi-Domain High Density Converter DeSigN ........c.ccoovvriicieninnnescriceeseeens 2599

Yusuke Hayashi, Kazuto Takao, Hiromichi Ohashi
A New Technique of Torque Ripple Reduction in Saliency-Based Sensorless Drive IPM Motors for General

INAUSTETAT APPIHCALIONS ...ttt bbb e bbb bbb bbb bbb bbbttt 2609
Y.Kano, T.Kosaka, N.Matsui, T.Nakanishi

Signal Injection Method without Torque Variation for Salient-Pole Synchronous MOTOFS ..o 2619
Takumi Ohnuma, Shinji Doki, Shigeru Okuma

Feed-Forward Compensation for Multilevel Cascaded H-Bridge StatCOMS ........ccccvvuiveueieiiriririeeeiisese e ssssss e ssssssseeessssssess 2625

R.E. Betz, G. Mirzaeva, C. Townsend, T.J Summers

Novel Control Strategy for Single-Phase to Three-Phase Power Converter Using an Active Buffer
Yoshiya Ohnuma , Jun-ichi Itoh

Dead-Time Compensation for Multilevel Cascaded H-Bridge Converters with Novel Voltage Balancing ...........cccocovveeniinnnenns 2645
R.E. Betz, T.J. Summers, G. Mirzaeva
Phase Leg Voltage Balancing of a Cascaded H-Bridge Converter Based STATCOM using Zero Sequence Injection ................... 2655

T.J. Summers, R.E. Betz, G. Mirzaeva
Estimation of Future Demand for Neutron-Transmutation-Doped Silicon Caused by Development of Hybrid

Electric Vehicle and Its Supply from Research Reactors
Myong-Seop Kim, Sang-Jun Park , In-Cheol Lim

Analytical Approach of Saturation Voltage Instability in High-Speed IGBT .........cocoviiiiiiiiiccrieessi et 2675
Mitsuru Kaneda, Chihiro Tadokoro, Akira Kiyoi, Shigeru Kusunoki, Hiroshi Kurokawa
On the Selection of Single Phase Induction Motors for Low Cost Speed Controlled DriVeS..........cccvoirrniciininneceeesseieeees 2685

Klaus Krischan, Guenther Dannerer, Roland R. Seebacher

Optimization of PWM Dead Times in DC/DC-Converters Considering Varying Operating Conditions and

COMPONENT DEPENAEICIES. ...ttt ettt b bttt b s eh et e b bbb £ e b b e b s £ e 8 E e b e b s e e e e e e b e bbb et e e b b h e R bt e bbb bttt b et et 2695
Tomas Reiter, Dieter Polenov, Hartmut Prébstle, Hans-Georg Herzog

Remote Laboratory Monitoring of Rectifiers and Harmonic Current GeNeration..........ccococuveeeiiriniseeeeinnnsesseessesssesssssesessssesenes 2705
Andreas Sumper, Roberto Villafafila-Robles, Oriol Gomis-Bellmunt, Rodrigo Ramirez-Pisco, Raul Perez-Jimenez

Poly-Phased Matrix Converter for Large Synchronous Generators — Design of the Voltage Surge Protection............c.cocccceevveenne. 2714
A. Béguin, A. Rufer, A. Lacaze

Control of @ PiezoeleCtriC HYSTEIETIC ACTUALON .........coiiiiieeieiei ettt b bbb bbbttt b et bbbt 2724
Oriol Gomis-Bellmunt, Fay¢al Ikhouane, Daniel Montesinos-Miracle,Samuel Galceran-Arellano, Joan Rull-Duran

Electro-Thermal Behaviour of a SiC JFET Stressed by Lightning-Induced OVErvOItages........cccouuvreeerinirissieeisiesseeeseseseseseeeens 2730

Dominique Bergogne, Asif Hammoud, Dominique Tournier, Cyril Buttay,Youness Amieh, Pascal Bevilacqua, Abderahime Zaoui,
Hervé Morel , Bruno Allard

Online Estimation of Signal Parameters in the Presence of Harmonic and N0ise DiStOrtion ..........c.ccoviieiiinnnsccninnsseceees 2738
Ramin Agha Zadeh, Arindam Ghosh, ,Gerard Ledwich, Firuz Zare

Modeling the Induction Machine’s Main Inductance As a Function of the Supply Frequency and the Magnetizing

and the Torque Building Component of the Stator CUITENT...........cceiiiiisece st ssssesenanens 2748
Roland R. Seebacher, Guenther Dannerer, Klaus Krischan, Reinhard Ingruber

Dynamic Modeling of the SRM Using the Macromodeling Approach: Comparison of Simulation and Experiment...................... 2758
Nizar Khateeb, Klaus Muehlbauer, Dieter Gerling

Elimination of Harmonic Spikes Using Second-Order Space Dithered Sigma-Delta Modulation............ccccocoiieieinnnncieneninnns 2767
Seo-Hyeong Kim , Kyo-Beum Lee

Improved Robust Phase Locked Loop for Utility Grid APPICALIONS..........ccceviririeieiceeiisisisse s ssesesenens 2777

Mohamed C. Benhabib, Fei Wang, Jorge L. Duarte

Three-Level Three-Phase Neutral-Point-Clamped Back-to-Back Converter Applied to a Wind Emulator
Alejandro Calle, Joan Rocabert, Sergio Busquets-Monge, Josep Bordonau, Salvador Alepuz, Joan Peracaula

A Single Phase Multi-String PV Inverter with Minimal Bus CapacCitanCe ...........ccocouurririeiinirieieieenesesesis et 2795
John Sch onberger

Robustness Evaluation of Deadbeat, Direct Torque and Flux Control for Induction Maching DriVes...........ccccceevrvririeninnennssnnenns 2805
Bjorn E. Heinbokel, Robert D. Lorenz

Torque Ripple Minimization for a Switched RelUCTANCE MOTOK ..........ccviiiiiicici s 2815
Baldui Blanqué, Arnau Doria-Cerezo

A New Multiple-Stage Converter Topology for High Power and High Precision Fast Pulsed Current SOUICes ..........ccccoeveeeririnunns 2823

Jean-Marc Cravero, Carlos De Almeida Martins, Rogelio Garcia Retegui, Nicol ‘as Wassinger, Mario Benedetti



Speed Control of Torsional Drive Systems with Backlash
S.Thomsen, F.W. Fuchs

A Global Supervision for Wind/Hydro Power Plant and Storage System Connected to0 AC Grid.........cccccooriireiininninceieienreienns 2842
Mehdi Nasser, Arnaud Vergnol, Jonathan Sprooten, Benoit Robyns

Terminal Voltage Control of Stand Alone Induction Generator Using Controlled Shunt Capacitor Called SVC

MERS.....ccooininiinn.
Fransisco Danang Wijaya, Takanori Isobe, Jan A. Wiik, Ryuichi Shimada

Fast Dynamic Response Multilevel Converter for Voltage Tracking AppliCations..........ccovvviveeeiiririseeieeirs e 2862
M. Rodriguez, A. Rodriguez, P. F. Miaja, J. Sebastian

Friction Control With @ PIEZOBIECTIIC ACLUALON ..........cuiueiiiiiieeetee ettt ettt ettt b et b et et es et e s e et es et ns 2872
Gaston M’Boungui, B. Lemaire-Semail, F. Giraud

Harmonic Content Identification Based on Neural Method for Single Phase POWEr SYStemS .........coveeeininniceeneereeee e 2880
Claudionor F. Nascimento, Azauri A. Oliveira Jr, Alessandro Goedtel, Paulo J. A. Serni,Sergio A. Oliveira da Silva

An Improved Full Bridge Converter with Multiple Outputs for Barrier Discharge and U.V. Lamp Ballast.............cccccccvvvrvrriennnns 2888
J.W. Baek, J. H. Kim, M. H. Ryu

Comparison of Three Switching Strategies for Indirect MatriX CONVEITET ..ot 2896
Alireza Jahangiri, Ahmad Radan, Mehdi Haghshenas

Design Considerations for SMES Systems Applied t0 HVDC LINKS ..ottt 2905

Shinichi Nomura, Norihiro Tanaka, Kenji Tsuboi, Hiroaki Tsutsui, Shunji Tsuji-Iio, Ryuichi Shimada
Comparison of 30KW DC/DC Converter Topologies Interfaces for Fuel Cell in Hybrid Electric Vehicle
Monzer Al Sakka, Joeri Van Mierlo, Hamid Gualous, Philippe Lataire

A Methodology for Developing ‘ChainlinK” CONVEITEIS ..........ccuiiiiiiiiiiiitticitieie bbbt 2925
Colin Oates
18 Pulse Controlled Rectifier: A Case STUAY 0N UPS ..ottt b bbbttt ettt s b 2935

Ibrahim Sefa, Necmi Altin, Tlhami Colak, Saban Ozdemir
Closed Loop Temperature and Repetition Rate Control for Accelerated Pulse Stress Testing of Smart Power

SWIECNIES ..ttt bbbt bbb E R h e h £ R bR R £ R R h e E R £ R R RS E SRR H AR E R R AR R bbbt e bbb Rttt b e 2944
Hans-Peter Kreuter, Michael Glavanovics, Christoph Schreiber

Real Time Parameter and Models Determination in Saturated Inductors Submitted to Non-Sinusoidal Excitations ................... 2952
Ramon Bargallo Perpifia, Manuel Roman Lumbreras, Alfonso Conesa Roca, Guillermo Velasco Quesada

Design and Analysis of a DC/DC/AC Three Phase Solar Converter with Minimized DC Link Capacitance ...........cccocecvevvvrvivrennns 2961
B. Wittig, W.-T. Franke, F.W. Fuchs

LCLC Resonant Converter as Maximum Power Point Tracker in PV SYStEMS..........ccieriiiieeeiiiiseeieee et 2970
Alfonso Conesa, Guillermo Velasco, Herminio Martinez , Manuel Romdn

Comparison of Non-Resonant and Super-Resonant Dual-Active ZVS-Operated High-Power DC-DC Converters..........cccoovenen. 2979
Robert Lenke, Florian Mura, Rik W. De Doncker

Resonant Frequency Tracking Control by Using One CT for High Frequency INVEIter ... 2989
Hiroyasu Kifune, Yoshihiro Hatanaka

Lyapunov Based Nonlinear Control 0f TCSC SYSTEIM ......cuiiiiiiieiiiriieieeient sttt bbbt bbbt s bbbt enenn 2996
Abdelkrim Benchaib, Serge Poullain, Frederic Heliodore

A Novel MPPT Algorithm for Dual-Inverter Grid-Connected PV ApPPlICAtIONS..........ccceiriiriririeeeriinsseiee e 3006

Gabriele Grandi, Darko Ostojic, Claudio Rossi
European Efficiency Improvement in Photovoltaic Applications by Means of Parallel Connection of Power
Converters....
A. Berasategi, C. Cabal, C. Alonso, B. Estibals

High Performance AC-DC notebook PC Adapter Meets EPA 4 REQUITEMENTS ..........c.ouiiiiiirieieieeiresise et 3026
Alberto Stroppa, Claudio Spini, Claudio Adragna
Comparison of Fields Emitted from High Frequency Silicon-Integrated, Microfabricated INAUCEOYS..........ccocovvieiiiiicccinn 3035

Michal Lazarczyk, Noel Barry, Terence O’Donnell

Cycle Stress Test Equipment for Automated Short Circuit Testing of Smart Power Switches According to the AEC
Q100-012 Standard....

Michael Glavanovics, Hans- , Christoph Schreiber

Designing LLC Resonant Converters for Optimum EffiCIENCY .......c.oveeiiiiiiescicie i eaenn 3052
C. Adragna, S. De Simone , C. Spini

Complementary MOS Structures for Common Mode EMI REAUCTION ..ot 3062

Manh Hung Tran, Jean-Christophe Crebier

Design and Realization of Autonomous Power CMOS Single Phase Inverter and Rectifier for Low Power

CONAITIONING APPICALIONS ...ttt ettt e b s bt e bbb R e £ £ b e b e b e st £ £ b e b e b e R e s e e £ e b e b e b eh 2Rt e E e b b e b e R e e e e b b e b e b et bbb et e be e e e es 3072
Olivier Deleage, Jean-Christophe Crebier, Yves Lembeye

A Neural Network Based Alternator Power Angle Estimation Method For Marine Electrical Network Supervision

=T (o [T o1 1 o] SO TP OTPR PO UPTPTRRTPI 3082
Gang Yao, Guy Lebret, Mourad Ait-Ahmed, Pedro-Neiva Kvieska, Tianhao Tang

A Study of Common Mode Current Reduction in PWM Inverter with Core Modeling and System Simulation
Koichi Shigematsu, Takahiro Koga, Shigeru Hasumura, Akihiro Yamanaka, Takashi Abe

Sigma-Delta Modulation for VSI driven Asymmetrical Dual Three—Phase AC Machinegs .........ccccoeeviviirieineeinninissssiesesseseeenens 3100
J. Prieto, F. Barrero, S. Toral M.J. Duran

Model Predictive Direct Torque Control for MV Drives With LC FIltersS ..ot 3107
Silvia Mastellone, Georgios Papafotiou, Evangelos Liakos

An Unbalance Voltage Compensator Using a Fast On-Load Tap Changing ReQUIALON ............ccccoviriieiennncee e 3117

Rodolfo Echavarria, G. Acosta-Villarreal, Ciro Niifiez



A Novel Pulsewidth Modulation to Operate a Bidirectional Two-Stage DC-AC Converter with High-Frequency

Isolation in Discontinuous Conduction Mode for Photovoltaic APPHCALIONS..........cccviiiririeiceiiiere e 3124
Montserrat Mata Dumenjo, Sergi Busquets Monge, Jaume Diest Yus, Joan Rocabert Delgado, Mireia Barenys Espadaler, Joan
Nicolds Apruzzese, Joan Salaet Pereira

Modeling of a Three Phase SPWM Multilevel VSI with Low THD Using Matlab/Simulink ..............coccoeoiiiiiiiincciies 3132
Ilhami Colak, Ersan Kabalci, Ramazan Bayindir, Giingor Bal

High Efficient Inductive Energy and Data Transmission System with Special Coil GEOMETIY .........cccceviviriceeieie i 3142
Christian Rathge, Daniel Kiirschner

Survey on Microgrids: Analysis of Technical Limitations to Carry Out New SOIULIONS ..o 3150

Alvaro Llaria, Octavian Curea, Jaime Jiménez, Haritza Camblong

The Usage of a PWM Rectifier to Improve Three-Phase Induction Motor Drive Performance Under Fault

(©d0] 0o 11 1] 0 TSSOSO UO VPR PTORPE PP 3158
J. A. A. Caseiro, A. M. S. Mendes, A. J. Marques Cardoso

Optimization of the Stray Inductance in Three-Phase MOSFET Power Modules Aided by Means of PEEC

SEMUIATION ...ttt bbbt e bbb e R e £ e b b e b e R £ 164 £ b b e b e R e £ £ 44 e b e R e £ £ £ e b e b e R e R £ £ e E e b b e b e R £ e £ e b b e b e b et et b b ek e be e b b st et enenea 3168
O. Miihlfeld, F.W. Fuchs

A Components Library for Simulation and Analysis of Aircraft Electrical Power Systems Using Modelica...........c.cococcocnininnnnnee 3175
Martin R. Kuhn, Antonio Griffo, Jiabin Wang, Johann Bals

Speed-Sensorless Induction Motor Control with Torque COMPENSALION ........ccccivriiuiieeiiiireeeree e sseserenens 3185
Cristiane Cauduro Gastaldini , Hilton Abilio Griindling

Indoor Power Harvesting Using Photovoltaic Cells for Low Power ApPliCAtioNS............oviiiiiiiinneeeinsiseeese s 3193

Naser Javanmard, Ghorban Vafadar, Adel Nasiri

Harmonic Detection Methods of Active Filters for Adjustable Speed Drive Applications
Kalaschnikow Sergej, Lucian Asiminoaei, Steffan Hansen

Sensorless Speed Control with a MRAS Speed Estimator for Single-Phase Induction Motors DIFIVES..........ccccovvirvrrieeinienninieienenns 3213
Rodrigo Padilha Vieira , Hilton Abilio Griindling

Soft-Switching Three-Phase PWM Inverter Architecture Utilizing Coupling Switches Between Input and Output

1S €= o< TP TO TP PO PO UU PO PP 3223
Klaus Rigbers, Rik W. De Doncker

Switching Strategies for DTC on Asymmetric Converters...........
Josée Restrepo, José M. Aller, Victor M Guzman, Maria I. Gtmenez

Reducing of the Average Switching Frequency Using Three-Level Actlve SNPC CONVEITEN ...t 3242
D. Floricau, G. Gateau, E. Floricau, A. Leredde

Modeling and Simulation of 2 kV 50 A SIiC MOSFET/JBS POWEr MOUUIES..........ccoiriiiiiiiiiiiiitce e 3249
Zheng Chen, Rolando Burgos, Dushan Boroyevich, Fred Wang, Scott Leslie

Improvement of Output VVoltage Waveform for ARCP MatriX CONVEITEN ...ttt 3259

Takanori Hatase , Takashi Abe , Tsuyoshi Higuchi, Hideaki Hara

A Multi-Level Simulation Using VHDL-AMS and Coupled Analysis for an Alternator Regeneration System in a

VBRICIE. ...ttt b et e b bt s £ £ b b e bR £ £ £ b e b E 2R £ £ bbb e b e £ £ b e b e b SR e R £ £ A SR b e AL EeE e b E e AR e d £ b b e b e Rt et E bbb et n bt ran 3267
Shinji Yamamoto, Takashi Abe, Tsuyoshi Higuchi, Kimitoshi Tsuji

Optimization of the Magnetic Circuit of an Axial Inductor Machine Based on the Calculation and Analysis of

Magnetic Field
Janis Dirba, Nikolaj Levin, Svetlana Orlova, Viadislav Pugac ov, Leom s Ribickis

Exploring Potentials and Performance of Two Circuit Architectures to Develop a New Integrated Switch

Dedicated to Self-SWItChiNG POWEE CONMVEITEIS. ..ottt ettt bbb st b bbbt e b b e bbb b eb e b e st et b et s 3282
F. Capy, M. Breil, F. Richardeau, J.P. Laur, A. Bourennane, J.L. Sanchez

Discontinuous Modulation of Multiphase INVErter-Fed AC MOTOES ..ottt 3290
Sandor Haldsz

Automatic Global Modelling of Static Converters for Power Electronics Systems: Taking Into Account of

Causality ASPECES FOr IMOAE] COUPIING......cuiiiiiriiiieitieii ettt bbbttt e bbbt b bbbt b b bt e bbbt e b 3299
Asma Merdassi, Laurent Gerbaud, Seddik Bacha

Current Balancing Strategy in Parallel-Connected Legs 0f POWEE INVEITEIS ..........coiiiiiiiniiniiiicteee et 3309

Josep Pou, Jordi Zaragoza, Gabriel Capella, Igor Gabiola, Salvador Ceballos, Eider Robles

A Solid State 100kV Long Pulse Generator for Klystrons Power Supply
Carlos A. Martins, Frederick Bordry, Gilles Simonet

A Robust Sensorless AC Motor Drive based on Simple Flux Observer with Voltage Error Compensation........c.c..cccoceeevreriririenenns 3328
Kozo Ide, Sadayuki Sato, Shinya Morimoto, Hideaki Iura, Haeuser Stefan, Carsten Schreiter

An Experimental Study on Induction Motor Drive with a Single Phase — Three Phase Matrix COnverter ............ccccoccervvnnicneee. 3337
Kazuyuki Iino, Keiichiro Kondo, Yukihiko Sato

Symmetrical and Unsymmetrical Voltage Sag Effects on the Three-phase Synchronous Machine Stability............cccccooniiciene 3346
Daniel Aguilar, Alejandro Rolan, Gerardo Vizquez, Felipe Corcoles, Pedro Rodriguez

On Dynamics and Voltage Control of the Modular Multilevel CONVEITEr ... 3353
Antonios Antonopoulos, Lennart Angquist, Hans-Peter Nee

Grid Connected Inverter Behavior with an Output LC Filter Under Voltage Sag Operation..............cooccviiciennneniceceenens 3363

Fouad Salha, Frédéric Colas, Xavier Guillaud
Uncontrolled Rectifiers for HYDC Connection of Large Off-Shore Wind Farms
R. Blasco-Gimenez, S. Anio-Villalba, J. Rodriguez, F. Morant, S. Bernal

The Optimal Control for Position Drive System with INdUCtioN MaChiNe ........cccccvovieiiiinreces e 3380
Tr. Munteanu, E. Rosu, M. Gaiceanu, R. Paduraru, T. Dumitriu, M. Culea, C. Dache




Turn On Switching Losses Analysis for Si And SiC Diodes In Induction Heating INVErters ... 3388
J. Jordan, J. M. Magraner, C. Cases, V. Esteve, E.Dede, E. Sanchis, E. Maset, A. Ferreres,J. B. Ejea, Eva Gumbau

Adaptive Full Order Observer Based Stable Speed Sensorless Scheme for Vector Controlled Induction Motor

[ YT 3397
Iban Vicente, Aitor Endemario, Xabier Garin, Martin Brown

Short-Circuit Critical Frequency for Induction Heating Parallel Resonant INVEITErsS ..o 3407
J. Jordan, J. M. Magraner, C. Cases, V. Esteve, E. Dede, E. Sanchis, E. Maset, A. Ferreres,J. B. Ejea, Eva Gumbau

Model-Based Sensorless Control of an SPM Synchronous Motor Drive for a Hybrid Catamaran
S. Bolognani, A. Faggion, L. Sgarbossa

Characterization of IGBT Devices for Use in Series Resonant Inverter for Induction Heating Applications
C. Cases, J. Jordan, J. M. Magraner, V. Esteve, E. Dede, E. Sanchis, E. Maset, A. Ferreres,J. B. Ejea, Eva Gumbau

Stand-Alone DC Power Plant Supplied by an Alternative Energy Integrated Modular System
S. Castellan, M. Della Valentina, A. Tessarolo, G. Viciguerra

Voltage-Oriented Vector Control of Induction Motor: Principle and Dynamic Performance Improvement...........c.cccoceevvvrvririennnns 3442
Yongdong Li , Juanjuan Sun

Design and Optimization of a Printed Circuit Board for a Photovoltaic and Thermal Linear Solar Concentrator ........................ 3452
Leonardo Serri, Mattia Beltramini, Alberto Reatti

Comparison of H-NPC and parallel-H topologies for AC Traction Front ENd CONVEITErS...........cccvirrniiieiininnieieeeesseieeeees 3462
A. Lopez-de-Heredia, H. Gaztaiiaga, L. Aldasoro, T. Nieva

Design and Development of a Supercapacitor-Based Microgrid Dynamic SUPPOIt SYStEM .......ccccveuvirveeieriniiisseiee s 3471
E Bilbao, H. Gaztaiiaga, L. Mir, 1. Etxeberria-Otadui, A. Milo

Over-Current Turn-Off Failure in High Voltage IGBT Modules Under Clamped Inductive Load .........cccccoovernnenininnnciereenns 3481
X Perpinia, J. F. Serviere, X. Jorda, S. Hidalgo, J. Urresti-Ibaiiez, J. Rebollo, M.Mermet-Guyennet

A System-Level Approach to the Optimal Dimensioning of Induction-Motor Variable-Frequency DriVves..........cccccoveeenirnnnnenns 3491

Alberto Tessarolo, Davide Giulivo, Mario Mezzarobba

Analysis and Simulation of a Novel Load-Commutated Inverter Drive Based on a Symmetrical Five-Phase

Synchronous Motor
Alberto Tessarolo, Simone Castellan, Roberto Menis

Powering and Control Strategy for the Main Quadrupole Magnets of the LHC Inner Triplet System ...
F. Bordry, D. Nisbet, H. Thiesen, J. Thomsen

Firing Strategy For Bidirectional Current Switches with Unidirectional VVoltage Blocking Capability in Induction

Heating Parallel RESONANT INVEITETS .......ccvviiiicieieieicitse ettt es et se ettt e s e e et e s e s e s e se et e b e s e e e s e s e s e nene s es et en e e s e sesene s 3522
J. M. Magraner, J. Jordan, C. Cases, V. Esteve, E. Dede, E. Sanchis, E. Maset, A. Ferreres,J. B. Ejea, Eva Gumbau

Comparison of High Dynamic Current Tracking Methods for Multiswitching SYStEMS ............ccceeiiinnici s 3529
Maria Stefania Carmeli, Francesco Castelli-Dezza, Gabrio Superti-Furga

Limitation of Inductive Power Transfer for Consumer APPIICALIONS ..ot 3538
Eberhard Waffenschmidt, Toine Staring

Multilevel Converters for High Fundamental Frequency APPIICALION ..........c.ccueiiiiiiireceie e 3548
L. D’Errico, A. Lidozzi, V. Serrao, L. Solero

IGBT Cross Conduction Phenomenon - Origin and Simple Protection Gate Driving TeChNiquUe..........cccooreiiininnirciirceee 3562
Petar J. Grbovic, Michel Arpilliere

Integrated Simulation of a Doubly Fed Induction Generator Wind TUIDINE ...........ccceoiiiiiieiiiieec e 3572

Montserrat Mata-Dumenjo, Javier Sanchez-Navarro, Michelle Rossetti,Adria Junyent-Ferré, Oriol Gomis-Bellmunt
Influence of Magnetic Saturation of Non-salient Pole Permanent Magnets Synchronous Motors on Performance of

BUSEIVO DIFIVE . 3579
Radoslaw Nalepa, Fabian Mink, Stephan Beineke, Alexander Béihr

Real-Time Power-Hardware-In-the-Loop Facility for Shunt and Serial Power Electronics Benchmarking.........c..cccocoovevvviiniennns 3588
Dan Ocnasu, Seddik Bacha, Iulian Munteanu, Christian Dufour, Daniel Roye

New Modulator for Multi-Phase Interleaved DC/DC CONVEITELS .........coiiiiiiiciiiinisirit et 3595
Rogelio Garcia Retegui, Mario Benedetti,Roberto Petrocelli, Nicolds Wassinger, Sebastian Maestri.

Educational Tool for Teaching 0f SEMICONUUCTONS. .........cciiiiiieieeiirie ettt bbbt bbbttt eb s 3603
Rogério Santos, Rui Chibante, Armando Araiijo, Adriano Carvalho

2 Transistors + 2 Diodes-based PEBB Designed for General Applications in Power EIeCtroniCs........cccouvvveeeierirenseieisnisissseenens 3612
Joan Nicolas, Joan Rocabert, Josep Bordonau, Sergio Busquets-Monge,Salvador Alepuz, Juan Antonio Martinez-Velasco, Joan
Peracaula

Transformerless STATCOM Based on a Five-Level Modular Multilevel CONVEIEr ... 3622
Grain. P. Adam, O. Anaya-Lara, G. Burt, J. McDonald

Resonant Inverter with Output Voltage Pulse-Phase-Shift Control for DBD Plasma Reactor SUPPIY..........ccoveicceinnnninicnees 3632

Stanistaw Kalisiak, Marcin Hotub , Tomasz Jakubowski

High Power—Factor Resonance-Free Electronic Ballast Based on Integration Techniques to Drive High Intensity

Discharge Metal Halide (HID-MH) Lamps ....
André Luiz Fuerback, Cicero da Silveira Postiglione, Claudinor Bitencourt Nascimento, Arnaldo José Perin

Power Electronics Improving 3-Wire DC Railways Electrification ...
Joan Rull-Duran, Joan Bergas-Jane, Samuel Galceran-Arellano, Andreas Sumper, Jordi Coves-Moreno

On-Line Active Filter Experiment Combining Theory, Simulation and MeasuremMent...........cccoeueevreririsseiernnnseseeeneseseseeseeseesenes 3656
Andreas Steimel, Volker Staudt, Pavol Bauer, Stefan Menzner

Overview of Mercury Migration Mechanisms in Cold Cathode Fluorescent Lamps Caused by Asymmetrical

DIIVEE WAVETOIMS ...t 3666
Peter Tant, Frank van der Schans, Michel de Jongh, Geert Deconinck, Johan Driesen




Power Processing Unit for the Next Generation Satellite
Hiroyuki Osuga, Fujio Kurokawa

Z-Source Drive Inverter Using Modified SVPWM for Low Output Voltage and Regenerating Operation ..............cccceceeevvircennns 3684
Moritz von Zimmermann, Martin Lechler, Bernhard Piepenbreier

Analysis, Design and Implementation of a Three-Phase AC to DC Converter Using Single-Phase Isolated CUK

Rectifier Modules with Small DC Bus Capacitor
Uthen Kamnarn, Surasak Yousawat, Yutthana Kanthaphayao, Viboon Chunkag

Control of Power Electronics Driving a Switched Reluctance Linear Generator in Wave Energy Applications............c.ccccevevnnne. 3704
M. Blanco, G. Navarro, M. Lafoz

Change of Terminal Characteristics of a VVoltage-Source-Inverter (VSI) Due to Semiconductor Device Degradation................... 3713
Dawei Xiang, Shaoyong Yang, Li Ran, Peter Tavner, Angus Bryant, Philip Mawby

Using Two PSO-Structures Approaches to Estimate Induction Machine Parameters ............occceineieinnnnisee s 3723
Bounekhla M’hamed, Ould-aissa Ahmed, Taieb Ali, El merraoui Kadidja, Boudissa Elghalia

A 600KW Electrical Balance Of Plant with LCL Filter for Molten Carbonate Fuel Cell ... 3731
Kwang-Seob Kim, Chang-Jin Lim, Tai-Sik Hwang , Byung-Ki Kwon, Jae-Sik Kim, Chang-Ho Choi, Sung-Gap Choi

Analysis of Current Characteristics of Parallel Three-Phase Voltage SOUrce INVEITErS ... 3738

Toni Itkonen, Julius Luukko, Riku Péllinen
Frequency / Duty Cycle Control of LCC Resonant Converter Supplying High Voltage Very Low Frequency Test

SYSTRIMIS. ...t E bbb b bR e bbb R R bbb bbb 3748
Manli Hu, Norbert Frohleke, Joachim Bocker

Active du/dt Filtering fOr Variable-SPeea AC DIIVES ..ottt bbbt e bbbt bbbt eb bt ebenes 3758
J.-P. Strom, J. Tyster, J. Korhonen, K. Rauma, H. Sarén, P. Silventoinen

Exact Predictive Direct Power Control of Three-Level NPC Converters for Wind Power Applications..........cccevvvveeinnnnnsnienenns 3768

E. Oyarbide, A. Martinez-Iturbe, S. Aurtenechea, M.A. Rodriguez-Vidal, E. Laloya

Silicon Carbide PiN Physically-Based Model Implemented in the Pspice Circuit Simulator
L. H. Gonzdlez, A. Claudio, M. A. Rodriguez, M. Ponce, P. Rosales, C. Zuiiiga

Carrier-Based PWM with Minimum Power Losses for IGBT Multiphase INVEITErS ..ot 3785
Domenico Casadei, Michele Mengoni, Giovanni Serra, Angelo Tani, Luca Zarri

Control Design and Experimental Verification of a Multi-Function Single-Phase Bidirectional PWM Converter for

RENEWADIE ENEIGY SYSTEIMS ...ttt b ettt b bttt bbbt e e bbb £ e £ b e b h e b e b bR R £ e b bbb et b bbb bt et eb bt eb s 3795
Dong Dong, Timothy Thacker, Rolando Burgos, Dushan Boroyevich, Fred Wang , Bill Giewont

Robust Space Vector Modulation with Minimum Distortions

Radiy Bekbudov

Low Speed and Regenerating Operation of Sensorless Vector Control System of Induction Motor Using Observer

Gain Tuning and High Frequency INJECTION TECANIGUE ......ccovviieieieiiririee ettt sttt e e 3815
Kazuhiro Ohyama, Greg Asher, Mark Sumner

Diagnosis of Open-Circuit FAUItS iN MatriX CONVEITETS...........ciiuiuiiiiiiiiiti ettt 3823

S. M. A. Cruz, M. Ferreira, A. J. M. Cardoso
The Influence of Turn-Off Dead Time on the Reverse-Recovery Behaviour of Synchronous Rectifiers in

AULOMOTIVE DC/DC-CONVEITEIS .......cuiuiiviieteiteteitese et et ettt e et etestese st ese st eseeseseebessebebese st esessese st ese b es e et esseseseese s ebe s ebe b es s et essese s ebe s ebessetesbenensens 3834
Dieter Polenov, Tomas Reiter, Roman Baburske, Hartmut Probstle, Josef Lutz
Medium Voltage Three-Level Converters for the Grid Connection of a Multi-MW Wind Turbine ... 3842

Osman S. Senturk, Lars Helle, Stig Munk-Nielsen, Pedro Rodriguez, Remus Teodorescu

Comparison of Different Fault-Tolerant Control Strategies for Seven-Phase Induction Motor Drives
D. Casadei, M. Mengoni, G. Serra, A. Tani, L. Zarri

FPGA-Based Sensorless Controller for Synchronous Machine Using an Extended Kalman Filter ... 3859
L. Idkhajine, E. Monmasson, A. Maalouf

Real Time Grid Congestion Management in Presence of High Penetration of Wind ENergy ... 3869
A. Vergnol, J. Sprooten, B. Robyns, V. Rious, J. Deuse

Thermal Loss Measurements of High Frequency Planar TranSfOrMErS ... e sessssssssesesens 3879
A. Buettner, A. Nysveen, M. Hernes

Low Losses Bidirectional SWItCh FOr AC IMAINS. ...ttt ettt b bbbt b bbbt s bbb et sb et 3886
Chawki Benboujema, Ambroise Schellmanns, Nathalie Batut, Jean Baptiste Quoirin, Laurent Ventura

Modelling of a Symmetrical Bipolar Monolithic BidireCtional SWILCh ...........ccceiiiiiiiiiiic s 3896

Luong Viét Phung, Frangois Thuel, Nathalie Batut, Jean-Baptiste Quoirin, Ambroise Schellmanns, Laurent Ventura

New Transformerless STATCOM Topology for Compensating Unbalanced Medium-Voltage Loads
H. Mohammadi Pirouz, M.Tavakoli Bina

Modeling and Simulating an Archimedes Wave Swing Park in Steady State CONditioNS ..........ccccoeoiiieiiiiniinsee e 3914
Balazs Czech, Pavol Bauer, Henk Polinder, Peter Korondi

New Power Electronics Components Concept for Automated ManufaCturing...........coeeeiinreeciiieee e 3924
I Josifovié, J. Popovic-Gerber, J. A. Ferreira

Challenges for IGBT ModUIes in HYDEIA BUSES.........cccouiuiiceiiiiiisiceeesisie ettt s et as e e s sese e st et ese e sssesesesessnsnes 3934
Martin Helsper, Bernd Brendel

A Study of Autonomous Decentralized Single Phase UPS System Using Dynamic Reconfigurable Processor ...........cccccoeeevervninens 3942
Shinsuke Oida, Tomoki Yokoyama

Implementation of a Three-Phase Hybrid Transformer Using a MatriX ChOPPET ..........ccviiiiiiinnnicenseeee e 3951
Jacek Kaniewski, Zbigniew Fedyczak, Marius Kiytta

Systemic Design of Multidisciplinary Electrical Energy Devices: a Pedagogical APProach ... 3961

G. Fontes, B. Sareni, X. Roboam



A Derivative PWM Control Method with Constant Switching Frequency
Min Lin, Kimihiro Nishijima, Terukazu Sato , Takashi Nabeshima

Design of a Pitch Control of a Wind Turbine to Improve System Frequency RESPONSE. ..........ceeiiriririeeiniresisieee e 3978
Eduardo Valsera-Naranjo, Andreas Sumper, Oriol Gomis-Bellmunt, Adria Junyent-Ferré, Marcela Martinez-Rojas
The Effects of the Stray Elements on the Failure of Parallel Connected IGBTs During Turn-Off.........ccccocoevininnreininninnsseenns 3989

C. Abbate, G. Busatto, F. lannuzzo
Optimization of the Modular Multilevel Converters Performance Using the Second Harmonic of the Module

LGN g =T 0| TSSO PV R PP 3998
Andreja Rasic, Uwe Krebs, Holger Leu, Gerhard Herold

A Novel Low-Cost Current-Sharing Method for Automotive LED-Lighting SYStEMS ........cccccirniiiiiciin s 4008
Werner Thomas , Johannes Pforr

A Switching Power Supply Design Tool for Educational Purposes in POWer EICtrONICS ..........ccccoioirrieeenninrsee e 4018
P. F. Miaja, D. G. Lamar, M. Arias, M.M. Hernando, A. Rodriguez

Modeling of the Hybrid Electric Drive with an Electric Power Splitter and Simulation of the Fuel Efficiency...........cccccovvvvvennne 4028
Dobri Cundev, Zdenek Cerovsky, Pavel Mindl

Design Considerations on Field-Stop Layer Processing in @ Trench-Gate IGBT .........ccoccciiiiiicici e 4038
Antonio Alessandria, Leonardo Fragapane, Giuseppe Morale

Real-Time Electro-Thermal Simulation of @ MOtOr DIiVE SYSTEIM ........c.coiiiiiiiiiiiiiiet ettt 4044

Takeshi Horiguchi, Takeshi Oi, Masaya Harakawa, Akira Imanaka, Tetsuaki Nagano

Method of Direct Torque Control for Three-Level Voltage Inverter
Petr Chlebis, Petr Moravcik, Petr Simonik

A Graphical Method for SVM Duty Cycles Computation. Application on Two-level and Multi-level Inverters. ..........ccccocveenene. 4057
Santiago de Pablo, Alexis B. Rey, Luis C. Herrero, Fernando Martinez
Low Speed Sensorless Control of an Induction Motor Fed by Multilevel Converter to Reduce Current Distortion....................... 4067

K. Saleh, G.M. Asher, M. Sumner, M. Tomasini, Q. Gao
Online Monitoring Method and Electrical Parameter Ageing Laws of Aluminium Electrolytic Capacitors Used in

U S ettt bbb R R Rk b £ £ £ AR R b b £ SR £ £ AR SRR b e b e R £ £ £ AR e h bbb R £ £ AR b b e bR et AR bbb bttt 4077
K. Abdennadher, P. Venet, G. Rojat, J.M. Rétif, C. Rosset

Prediction of Local Instabilities Caused by Inverter Dead Time iN AC DEIVE.......cccoooviiireeiiiirisiseeeessistse et asesees 4086
V. Vasi¢, D. Marceti¢, . Oros, F. Kuli¢

Designing a Wind/Solar/Biomass Electricity Supply System for an Algerian Isolated Village ...........ccccoevninncceinnnces 4095
Mohamed Kesraoui

LQG-Based Voltage Control of the Single-Phase Inverter for NOiSy ENVIFONMENT ..ot 4101

Pasi Peltoniemi, Pasi Nuutinen, Markku Niemeld, Juha Pyrhonen
Comparison of Two Sensorless Permanent Magnet Synchronous Motor Drives Fed by a Matrix Converter and a

Voltage Source Inverter Using Fundamental PWM EXCItation SIgNalS ............ccceiiiiiiiciinncccrseee e 4111
Qiang Gao, Yahan Hua, Mark Sumner , Greg Asher

Control of Permanent Magnet Synchronous Machine Wheel Drive for LOW-FIOOr Tram..........cccocevviivieneiinnnenseeenesesseseeeeenens 4121
Zdenck Peroutka, Karel Zeman, Frantisek Krus, Frantisek Kosta

Control Design for a Very Low-Frequency High-Voltage TeSt SYSIEM ...t 4130
Zhiyu Cao, Norbert Frohleke, Joachim Bicker

Design of the Fixed Frequency Controlled Piezoelectric Transformer Based DC/DC CONVEIEN .........cccoeivirriiieieeninnisieieeeseseenenes 4140

Yuan-Ping Liu, Dejan Vasic, Frangois Costa, Wen-Jong Wu, Chih-Kung Lee

Sensorless Control for a PM Machine with Reduced Current Distortion Using Space Vector PWM Excitation
Yahan Hua, Mark Sumner, Greg Asher, Qiang Gao

Investigations on Energy Yield and Power Fluctuation From Different Control Methods for Wind Energy

Converters at Various Wind CONITIONS. ...........cceiuiiiiies ettt b et es s bbb bbb bbbttt 4158
Bingchang Ni, Constantinos Sourkounis
Storage Systems Design Approach for Power Conditioning in WiINd PArks .............cccocoiiniinee et 4168

Ing. C. Sourkounis

High-Speed Gate Drive Scheme for Three-Phase Inverter with Twenty Nanosecond Minimum Gate Drive Pulse
J. Tyster, M. Iskanius, J.-P. Strom, J. Korhonen, K. Rauma, H. Sarén, P. Silventoinen

Torgue-Ripple in AC Switched ReIUCTANCE GENEIALOIS .........ccciiiririeieieierisiste et st se et esese et sesese e s ssesesesesessnseseserens 4186
Abelardo Martinez, Estanis Oyarbide, Carlos E. Montario, Sylvia Mendez, Eduardo Laloya, Javier Vicuiia, Francisco J. Perez

Application of Heat Pipe Based Refrigeration System for an Electric Train Traction Converter. An Experimental

Study Case.... .
Joseba Murua, Pedro Estévez, Igor Alonso, Aritz Arrizabalaga, losu Ibarbia, Txomin Nieva

Reactive Power and Harmonic Currents Compensation in Traction Systems Using Active Power Filter with DFT-

Based CUITENT RETEIENCE GENEIALON .......ccvivviveueieiereietsteteieseat st e te e eseseeseteses e e sessesesese e e s e s et ese e sssseseseseseseeseseseEese e b e sesenese s es et enene s asesene s 4205
Tomdas Komrska, Jan Zak, Zdendk Peroutka
An Optimum Design Of PFC BOOSE CONVEITETS.......cccuiuiurueiiiirieteieieeseststeieie et sestese st s sesesbesese s sesbebese e st sbsbeb et et st bt ebebe st e sbebebeseneanebebenas 4215

Hamiltom Confortin Sartori, Hélio Ledes Hey, José Renes Pinheiro

A Dual Topology of Unified Power Quality Conditioner: The iUPQC
Mauricio Aredes, Rodrigo Martins Fernandes

Stator Short Circuits Detection in PMSM by Means of Zhao-Atlas-Marks Distribution and Energy Calculation..............ccccccevv... 4235
J. Urresty, J. Riba, J. Ortega, J. Cdardenas

Traction Converter with Medium-Frequency Transformer for Railway Applications: Direct Current Control of

PrIMAry ACHIVE RECHITIEES ....oiiiici bbbt bbb bbb e bbbttt b bbbttt n e 4244
Vojtéch Blahnik, Zdenék Peroutka, Jan 76k, Tomds Komrska




Analysis and Comparison of 3D-SVM Schemes for Flying-Capacitor Multi-Level Inverters
M. J. Waite , L. Zhang

Design of IPM Machine with Concentrated Windings for Vehicular Applications............ccooviriiiiiniiieiieee s 4262
L. Chong, R. Dutta, M. F. Rahman

Iron Loss Evaluation of AC Filter Inductor Core in @ PWIM INVEITET .........ccoviiiiiiiiiiiecieei e 4272
Hirokazu Yamayji, Toshihisa Shimizu, Koushi Takano, Hitoshi Ishii

Simulation Package for Simulating Wind POWEE DFIVES ..ottt 4280

Julius Luukko, Valtteri Haverinen, Vesa Ruuskanen, Tuomo Lindh, Riku Pollinen,Vesa Kdrkkdinen, Risto Tiainen, Mikko
Pddkkonen, Olli Pyrhonen

Investigation of Harmonic Filtering for the State-of-the-Art Variable SPeed DIIVES .........cccccoerirvrrieesiisisseee e 4290
Behrooz Bahrani, Roman Grinberg
Concentric Induction Heating for Dismantlable Adhesion MEthOd ..o 4300

K Kikuchi, T.Sekine , H.Tomita , Y.Saito
Control of Induction Machine Drive for Multisystem Locomotive: Design Considerations Regarding Problems of

Conductive Currents Affecting Railway SAfety SYSTEIM.......c.coiiiiiiiee ettt ettt 4306
Zdenék Peroutka, Tomds Glasberger, Martin Janda

Performances of MOS-Gated GTO in High Voltage POWer APPIICATIONS .........cuiveiieiiiiieiecirseie e 4316
C.Ronsisvalle, V.Enea, C.Abbate, G.Busatto, A.Sanseverino

Motor Cable as an Origin of Supplementary Conducted EMI EMission 0f ASD .........ccccoeiriirieineniiniseeeessses s sessssssssesesesssseseses 4324
Jaroslaw Luszcz

Requirements on the Load Cycling Capability of IGBT Modules in Traction Applications...........ccoieeieinniicieinerree e 4331

Andreas Nagel, Fabian Quast

Computation of Iron Losses in Permanent Magnet Machines by Multi-Domain Simulations
Gaizka Ugalde, Gaizka Almandoz, Javier Poza, Antonio Gonzalez

A Partial-Resonant Tapped-Inductor Converter with an AuXiliary SWItCh.........c.coeuieiiiiiiircceers s 4348
Kimihiro Nishijima, Takafumi Inoue, Koosuke Harada, Michihiko Nagao, Takashi Nabeshima, Terukazu Sato

Evaluation of Control Strategies for Load Balancing of a Tensioning Device with Individually Driven S-rolls ............ccccccoennnne. 4354
P. Saey, J. De Poorter, J. Gijs, G. Deconinck, P. Lataire

Design of a PWM Current Source Rectifier for High Power Induction Melting Applications ...........ccccceovinrniccinnnsccieessees 4364
Sebastian A. Richter, Philipp Gaertner, Dirk Hirschmann, Rik W. De Doncker

Eighteen-Level Inverter Control with Minimum SWItChING LOSSES ..........uiiuiueiiiiiiiniiicicietieenes et 4373
N. Mohamad, Kadir Abdul, Mekhilef Saad

Sensorless Drive With Synchronous Machine and Submersible Inverter for Oil-Drowned PUMP ........cccooiiiiininnnccicienseene 4383

L.A. Makridenko, A.P. Sarichev, Yu.T. Portnoy, L.Ya. Raskin, M.E. Kovarsky, E.M. Vidumkin

Conducted EMI Analysis of Hard and Soft Switching Arc Welding Power Supplies
Wolfgang Fischer, Reinhard Doebbelin, Andreas Lindemann

PC-based Feedback Acceleration Control using LINUX RTAT ...c.c.oiiiiiii et 4403
Massimiliano Chiandone, Stefano Cleva, Giorgio Sulligoi

An Improvement to Standard Polyphase Induction Machine Efficiency Tests Utilizing Direct Online Stator

WiNding RESISTANCE MEASUTEIMENT .........cuitiiitiiiiieii ittt bbbttt bbbttt bbbt bbbttt bbbt 4411
Ralph Feldman, Zhang He, Matteo Tomasini, Keith Bradley, Patrick Wheeler

Field Analysis of Commercial PV Inverters in the 5 kW Power Range with Respect to MPPT Effectively
V. Salas, P. J. Débora , E. Olias

Interior Permanent-Magnet Motor for Ship Propulsion, Design and Testing ... s 4428
Branimir Ruzojc¢i¢, Damir Zarko, Drago Ban

Less Rare-Earth Magnet-High Power Density Hybrid Excitation Motor Designed for Hybrid Electric Vehicle

DIFIVES .. E bbb 4438
Izumi Ozawa, Takashi Kosaka , Nobuyuki Matsui

Construction and First Result of a Scaled Transmission System with the Distributed Power Flow Controller

()= =) OO OO 4448
Zhihui Yuan, Sjoerd W.H. de Haan, Jan A. Ferreira
Some Considerations Concerning the Distribution of Electrical Energy in a Low Voltage SyStem ... 4458

Petre-Marian Nicolae, Lucian Mandache,lleana-Diana Nicolae, loana-Gabriela Sirbu

Development of a Magnetic-Field Generator at 20 kHz Using a Voltage-Source Inverter for Biological Research
Shintaro Kogure, Keiji Wada, Yukihisa Suzuki

Modular Approach in Building Auxiliary SUPPIIes fOr TraCtion .........cccccoiiiieiiiiirsee et enenn 4477
Neven Cobanov

Traction Single-Phase Current-Source Active Rectifier: Main Problems and Proposed SolUtions ... 4485
Jan Michalik, Jan Molnar , Zdenék Peroutka

Comparative Study of Simulation Algorithm for SWItching CONVEITET ..o 4492
Shotaro Ono, Kiichiro Taniguchi, Terukazu Sato, Takashi Nabeshima, Kimihiro Nishijima

Control of a Multi-Level Active Shunt Power Filter for More EIeCtric AIrCraft...........cccooiiriniiiiiieceesss e 4500
Milijana Odavic, Mark Sumner, Pericle Zanchetta

A Peak-Power Limitation Method for MUILI-DIIVE SYSTEIMS .........cciiiiiiiciieiei bbb 4510
Sjoerd Bosga

The Role of Power Electronics in the Advances on Plasma Performance and Control in the RFX-mod Experiment
V. Toigo, E. Gaio, R. Piovan, L. Zanotto, A. Ferro, F. Milani, L. Novello, A. Zamengo

A Novel Approach to Gearbox Condition Monitoring by Using Drive Rectifier INput CUrrents...........ccooovvvvvveeieinnisneeiensnesseenenns 4528
Jesus Arellano-Padilla, Mark Sumner, Chris Gerada, Li Jing



Statistic Properties of a Sensorless Control Method for a Three Phase Permanent Magnet Biased Radial Active

Y Eo Yo Tc o =TT T T TSRS 4538
Matthias Hofer, Manfied Schrodl
Dynamics of Diesel-Generator-Units During Direct-on-Line Starting of Induction MOtOrs............coccoieinnnnncceeecee 4546

Marija Mirosevié, Zlatko Maljkovié, Mato Miskovi¢

Recovery-Less Boost Converter for Electric Vehicle
Takahiro Kawashima, Shigeyuki Funabiki, Masayoshi Yamamoto

Reverse Characteristics of a Snappy Recovery Diode with the Current Snubber in Comparison with a Soft

Recovery Diode and SiC SChOEKY TYPE DIOUE ....c.cviuiuiiiiiiirieteietesisie ettt bbbt st b bbb bbb bbb bbbt ns 4564
Vladimir P. Popov, Yuriy I. Krasnikov

A New Closed-Loop Converter for Sinusoidal Encoders -Preliminary Results-
Lazhar Ben-Brahim, Mohieddine Benammar, Ahmed Mahran, Ahmed Alhomsi

A Novel Modulation Technique for Fault Tolerant, Permanent Magnet Drives
J. J. Wolmarans, H. Polinder, J. A. Ferreira, D. Clarenbach

Experimental Evaluation of a Simple Robust Control for Active Power Filtering Under Unfavourable Conditions...................... 4590
Abdelmadjid Chaoui , Jean-Paul Gaubert, Fateh Krim

Selecting an Optimum Number of System Phases for an Integrated, Fault Tolerant Permanent Magnet Machine

BNO DIFIVE Lottt bbb kb £ E b h 8 £ 8 h e h£H £ £ 48 E b E s £ E e b H A £ R E b E e heR R R R R R LR £ R b bRt E b bRt b et 4601
J. J. Wolmarans, H. Polinder, J. A. Ferreira, D. Clarenbach

Switching Assessment of GaN Transistors for Power Conversion Applications
J. Das, D. Marcon, M. Van Hove, J. Derluyn, M. Germain, G. Borghs

Evaluation of DC-to-DC Converters Topologies with Quadratic Conversion Ratios for Photovoltaic Power Systems................... 4617
Jean-Paul Gaubert, Gwladys Chanedeu
High Voltage IGBTs in Medium Frequency Traction POWEE SUPPIY ....c.ooviiiiriiiiieeiceese et 4627

Jan Weigel, Andreas Nagel, Holger Hoffmann
The Effect of Grid Operating Conditions on the Current Controller Performance of Grid Connected Photovoltaic

INVEITEES ..ttt ettt ettt et et e et et e st e s beebeetesheebeeseessessess e b esbe s e saeabeebeeseebsessesse st ensessebe st e eaeeh e et s eReensessesseneesbe b e saeebeebeeaeeReeReeneetentetenrenrens 4637
Hong Soo Goh, Matthew Armstrong, Bashar Zahawi

Sliding Mode Flux Observer and Rotor Speed Estimation for DTC-Controlled Induction Motor Drive ........ccooeveeevierinnisneinnnns 4645
Zdenék Sutnar, Zdenék Peroutka, Miran Rodic¢

Dynamic Junction Temperature Calculation and Measurement by Four-Pole Theory and Complex Fourier-series ..................... 4655
Thomas Komma, Walter Kiffe

Combined Optimisation of Thermal Behaviour and Electrical Parasitics in Power Semiconductor Components ............ccccoveenne. 4664
Stefan Forster, Andreas Lindemann

Direct Substrate Cooling 0f POWEE EIBCTIONICS ......vivviieiiiiiirie ettt b et se s s s e ss s et e e e s et s 4674
Robert Skuriat, C.M. Johnson

Evaluation of Generator-Sets with Power Factor COrreCtion CIFCUITS ..........oouiriiiiiirireereesiriee ettt et enenas 4684
Dimitrios Kalpaktsoglou, Ahmed Al-Busaidi, Volker Pickert

Influence of Relaxation Process on Supercapacitor TimMe RESPONSE .........oieueuieriririiieieenieisisieieste sttt se s 4694
N. Bertrand, O. Brait, J-M. Vinassa, E-H EL Brouji

Inverter-Less Flywheel Applications for Voltage Sags and Blackouts COmMpPensation ...........ccccouveeeiinenseeinnnsesse e sessesseeenens 4702
Shuhei Kato, Takumi Tsujino, Miao-miao Cheng, Hideo Sumitani, Ryuichi Shimada

Analysis of Circulating Energy into iZVT System: ZVT Case study Applied to a Double Conversion UPS ............cccoecoiinnnnienns 4712
Adriano Toniolo de Oliveira, Jumar Luis Russi , Jose Renes Pinheiro

Experience with Spice Teaching POWEK EIBCTIONICS ..ottt bbbttt 4720
Stig Munk-Nielsen

Real-Time Comparison of Power Module Failure Modes Under In-Service CONAitioNS..........ccccovivivirieeierininisseieeiesssesenesesesessens 4728
Mahera Musallam, C.Mark Johnson, Chunyan Yin, Hua Lu, Chris Bailey

Experimental Comparison of Rectifiers for Lundell AUtOMOtiVe AITEINEALOIS. ...t 4738

Ruben Ivankovic, Jérome Cros, Philippe Viarouge

Development of a 10 kW High Power Density Three-Phase AC-DC-AC Converter Using SiC Devices
Rixin Lai, Fred Wang, Puqi Ning, Di Zhang, Dong Jiang, Rolando Burgos, Dushan Boroyevich, Kamiar J. Karimi, Vikram D.
Immanuel

Teaching Drive Control Using Energetic Macroscopic Representation -Expert Level
Alain Bouscayrol, Philippe Delarue, Fréderic Giraud, Xavier Guollaud, Xavier Kestelyn, Betty Lemaire-Semail, Walter Lhomme

Realization of Higher Output Power Capability with the Bi-Mode Insulated Gate Transistor (BIGT) .......cccocevivrvrrrsvinnerisisenens 4769
M. Rahimo, U. Schlapbach, R. Schnell, A. Kopta, J. Vobecky, A. Baschnagel

Analysis on the Potential of Silicon Carbide MOSFETSs and Other Innovative Semiconductor Technologies in the

PROTOVOITAIC BIANCH ...t 4779
Samuel Vasconcelos Aratijo, Peter Zacharias

Dual-PDM Control for Parallel Resonant Inverter
Abdelhalim Sandali, Ahmed Chériti, Abdelhadi El Moudden

Calorimetric Loss Measurements and Optimization of High Power Resonant Converters for Pulsed Applications.............c.c.c.... 4799
F. Carastro, J. C. Clare, M. J. Bland, P. W. Wheeler

New Control Algorithm for Traction Drive with Single Phase Matrix CONVEITET .........ccccovviiirieeeiiririneeiee e ssseesens 4808
Pavel Drabek, Martin Pitterman, Marek Cedl

Novel Topology of Traction Converter with Single Phase MatriX CONVEITET ...........ccviiiiiiriiiiiicieieie e 4813
Pavel Drabek, Martin Pitterman, Marek Cedl

Discrete Sliding Mode Current Control of Three-Phase Grid-Connected PWM CONVEITEFS.........ccviieiininnirieee s 4818

J. Dannehl, F.W. Fuchs



A Peak Power Tracking Wind System Operating with a Controlled Load Structure for Stand-Alone Applications
M. Druga, C. Nichita, G. Barakat, B. Dakyo , E. Ceanga

A Novel Speed Controller for Single/Two-Phase Fractional HOrse-POWEr IMOTOIS ..o 4837
J.S. Artal, A. Usén, J. Letosa, M. Samplon.

New Parallel Power Processing Strategy for the Sequential Shunt Switching Regulator...........cccovvvveieierinicsciee e 4847
Jose M. Blanes, Ausias Garrigés, Jose A. Carrasco, Esteban Sanchis, Enrique Maset

Passive Turn-On Process of IGBTs in Matrix Converter APPIICALIONS ..........ccov it 4857

Roman Baburske, Daniel Domes, Josef Lutz, Wilfried Hofmann
Research Laboratory for Power Electronic Generator Systems in Wind Turbines Comprising Converters,

Generators, Interaction and Grid INTEFACTION ..........ccceiiieiiiiieceeeet ettt e b se bbb e b ebe st ese st ese s ere st esesbe s areseenears 4864
FE.W. Fuchs, J. Dannehl, R. Lohde, V. Dinkhauser, S. Jensen, A. Knop, K. Rothenhagen, S. Thomsen, C. Wessels

A New Sensorless Permanent Magnet Synchronous Motor Algorithm Based on Algebraic Method ... 4879
M. Carpaneto, G. Maragliano, M. Marchesoni, L. Vaccaro

A MERS type Series FACTS Controller for Low Voltage Ride Through of Induction Generators in Wind Farms........................ 4889
Jan Arild Wiik, Olav Jakob Fonstelien , Ryuichi Shimada

A Modified DTC for Matrix Converter Drives Using Two Switching Configurations ... 4899

D. Xiao , F. Rahman
An Improved DTC for Matrix Converter Drives Using Multi-Mode ISVM and Unity Input Power Factor

(101 ¢ =T 1 o] o U TR O OO OO OO OO E O PSSRSO RETRPO 4909
D. Xiao , F. Rahman

A New On-Board Energy Storage System for the Railway Rolling Stock Utilizing the Overvoltage Durability of

TFACTION IMIOTOTS.....veveviitiectet ettt ettt b be st e be s eae et ese e b e s e e b e s s eb e s e s e s ebe s ek e b e R et e s s ehesses e s s e b et et et es e b eseesessebens et e s b et et ese s enesseneereneebenes 4919
Masao Yano, Masahira Kurihara, Satoru Kuramochi
Design and Development of a IMVA Medium Voltage IGCT-Based CoNVErter SEt-Up ..........cceeiiirnreninnnseeeneesesesieeeseseenenes 4929

J. San-Sebastian, 1. Etxeberria-Otadui, I. Perez-de-Arenaza, U. Viscarret, A. Lopez-de-Heredia, J.M. Azurmendi

Dichotomic Algorithm to Drive a Wind Mill in Association with PV Panels for Stand Alone Electrical Energy

[ (0o 112 1 o o TSRS 4939
Oumar Ba, Daniel Depernet, Pape Alioune Ndiaye, Alain Berthon

Analysis of Inverter Nonlinearity Effects on Sensorless Control for Permanent Magnet Machine Drives Based on

High-FrequenCy SIgNAI INJECTION ..ottt bbbt bbbt E bbb bbb bbbt bbb bt ebenin 4949
Karsten Wiedmann, Florian Wallrapp, Axel Mertens

Virtual Machine — A Hardware in the Loop Test for Drive Inverters
Till Boller, Ralph M. Kennel

Test Bench For Converters Reliability Studies For EV and HEV Electrical Vehicle Applications..............cccccovvnicncnnnnnne. 4964
M. Bendjedia, A.Berthon, F. Gustin, J.M. Morelle, G. Coquery
Comparison Between Back-to-Back and Matrix Converter Drives Under Faulty Conditions ...........ccooeieiinnneccninssscees 4977

S. M. A. Cruz, M. Ferreira
A Design Methodology for Boost Inductor Applied to PFC Converters Considering the Core Temperature Rise

AN the CONAUCTEA EIMIT INOISE ...ttt bbbttt bbb £ b b s s bbb £ bbb bbb bbbt b e 4987
Jonatan Rafael Rakoski Zientarski, José Renes Pinheiro, Hélio Leaes Hey, Rafael Concatto Beltrame , Diogo Brum Céndido

Influence of Inverter Output Cable and Filters on Conducted EMISSION ........ccccoviieuieiiiiiniriseeieese e 4997
J. Knockaert, J. Catrysse, R. Belmans

Power Management in Multi-Source Multi-Load Energy Harvesting SYSTEMS..........ccoirriiininineeenresise e 5007
S. Saggini, P. Mattavelli

Analytical Model for PV — Distributed Generators, Suitable for Power SyStems StUAIES ...........cccouorrreiieniniece e 5017
N. P. Papanikolaou, E. C. Tatakis, A. C. Kyritsis

Grid Sequence Detector Based on a Stationary REfEreNCE FIramMe..........cccviiiiiiiieeieiiiessiee sttt es 5027
Eider Robles, Josep Pou, Salvador Ceballos, Igor Gabiola, Maider Santos

An Innovative Perturb, Observe and Check Algorithm for Partially Shaded PV SyStems.........ccccoriieiiinininiseie e 5037

R. Alonso, P.Ibanez, V.Martinez, E. Roman, A. Sanz

Step-Up ZVS Full-Bridge Converter with Primary-Side Loss Reduction
Hung-I Hsieh, Yeong-Sheng Chang

LVDC Customer-End Inverter Operation in SNOIT CirCUIT.......cccuiiiiiieieiii e e e e enenn 5052
Pasi Nuutinen, Pasi Salonen, Pasi Peltoniemi, Pertti Silventoinen, Jarmo Partanen

LVDC Distribution System Protection — Solutions, Implementation and Measurements ..........ccccooreeieinrnreiee e 5062
Pasi Salonen, Pasi Nuutinen, Pasi Peltoniemi, Jarmo Partanen

On-Line Broken Bars Detection Diagnosis by Parameters EStIMAatioN ... 5072

Iméne B.Ameur-Bazine, Sadok Bazine, Slim Tnani , Gérard Champenois
Comparison of Outer Rotor PMSM with Single- and Double-Layer Windings at Same Machine Geometry with

Respect to the Sensorless CONLrol CaPabIlILY ............ccieiiiiiiec ettt bbbt bbbttt 5079
Andreas Eilenberger, Manfred Schroedl , Johannes Heissenberger

Comparison of Induction Motor FEM Simulations Fed by Measured and Reconstructed DTC Inverter Voltages..........cccocovuev.e. 5086
Lassi Aarniovuori, Lasse Laurila, Markku Niemeld , Juha Pyrhonen

A New Hybrid Current Control Scheme for Dead Time Compensation of Inverters with LC Filter ... 5095
Zhongwei Guo, Fujio Kurokawa

The Control of NPC Grid Connected Converter for Interfacing to Unbalanced DC Link LOads..........cccoovveieninnnisccnininnieeeene 5105
Edward Christopher , Mark Sumner

Voltage Source Active Filter with Small Inductors and Improved EffiCieNCY ... 5115

Perttu Parkatti, Heikki Tuusa



Klystron Modulator for the XFEL RF Station ...

Renso Wolf, Stefan Bruins, Werner Heyns, Martien Roijmans,

ou van Lieshout

A Micro Wind Power Generation System Using Permanent Magnet Reluctance GENErator ...........cooceeeniririririeenenirisisieeseseseeieias 5129
Hiroki Goto, Hai-Jiao Guo, Osamu Ichinokura

High Performances CVD Diamond Schottky Barrier Diode - Simulation and Carrying QUL ...........ccoeeerinrsnsieinnessseenesessenens 5137
S. Kone, H. Ding, H. Schneider, K. Isoird, G. Civrac

Averaged Large Signal Model of Boost Power Factor Corrector in Boundary Conduction Mode ..........cccoveireienennneienenenneenns 5145

C. Schildbach, D. Kiibrich, T. Diirbaum
Prediction of the EMC Behaviour of Switch Mode Power Supplies in Boundary Conduction Mode Including

SWItChING FreqUENCY LIMITATIONS .....c.viieieciiieicie bbb bbbtk bbbttt 5154
D. Kiibrich, M. Schmidt, T. Diirbaum
Investigation on 3.3 kV-50 A IGBT Protection Against Over-Voltage ConditioNs...........cccovreiiririnnieeinrieee e 5161

D. Flores, S. hidalgo, J. Rebollo, C.Caramel, J.L. Sanchez, J. Legal, P. Austin, E. imbernon
Soft-switching Inverter for Variable Frequency Induction Heating Using Magnetic Energy Recovery Switch

(IMERS) <.ttt bbbt £ b4 b b4 £ E b h e84 £ e E e H e h R £ EE e E R £ R E SRR E SRR R LR E bR Rt E bbbt b et bt 5168
Takanori Isobe, Yoshitsugu Miyaji, Tadayuki Kitahara, Kazuhiko Fukutani , Ryuichi Shimada
Common-Mode Choke Coils CharaCterization..............coviiiiiriiiic s 5178

Konstantin Kostov, Jorma Kyyrd
Sensorless Adaptive Sliding Mode Control of an IPM Synchronous Motor Drive Using a Sliding Mode Observer

and HF Signal Injection
Gilbert Foo , M. F. Rahman

Feasibility Study of Switched Reluctance Motors Made of PErMENAU ..........c.cccciiiiiiccii e 5198
Yu Hasegawa, Kenji Nakamura, Osamu Ichinokura

Direct Torque and Flux Control of an IPM Synchronous Motor Drive Using a Backstepping Approach............cccoeveeenvnnnnnenes 5205
Gilbert Foo , M. F. Rahman

Design Study and Optimization of a Grid Independent Wind/PV/dieSel SYStEM ..........ccccvviriririeeieiiriniseeeins e eeseseesens 5214
R. Belfkira, G. Barakat, T. Nicolas, C. Nichita

Trench Isolation Technique for Reverse Blocking IGBT Using Boron Nitride Doping Wafers ... 5224
M. Vellvehi, J.L. Galvez, X. Perpinia, X. Jorda, P. Godignon, J. Millan

Optimized 70kW Power Inverter Dedicated to Future Aircraft APPlICAIONS .........cccoiiiiiiieiiiiieee s 5229

R. De Maglie, G. Osvald, J. Engstler, A. Engler, J.-P. Carayon
Identification of the Synchronous Machine Inductances by Using Switching Power Converters Applied in

STt o g TV To @] g =T o A O] ) o] OSSO 5239
Frederik De Belie, Omar Ellabban, Philippe Lataire, Kristof Vandemergel, Jan Melkebeek
Modelling and Testing of RFI Filter for a Trolleybus Transistor INVEITET ...t esenes 5250

Wojciech Czuchra, Wojciech Mysinski, Waldemar Zajqc
Speed Anti-Windup PI Strategies Review for Field Oriented Control of Permanent Magnet Synchronous

Machines Servo Drives With MatriX CONVEITETS. ..ot 5259
J. Espina, A. Arias, J. Balcells, C. Ortega, S. Galceran

Compact Dual-Output Power Converter for an Aerospace Electrical Landing Gear Actuation SyStem ..........cccoeoeevrnnncicreeenen 5267
Thiwanka Wijekoon, Lee Empringham, Pat Wheeler , Jon Clare

Generalized PWM Approach for DC Capacitors Voltage Balancing in Diode-Clamped Multilevel Converters............c.cccceeeveenene. 5277

Felipe Bovolini Grigoletto, Humberto Pinheiro

Investigation of the Control of a Converter Topology Interfacing an Energy Storage with the dc Link of a VSC
Hailian Xie, Lennart Ahgquist, Hans-Peter Nee

Power Supply Unit for an Electric DiSCharge IMACKINE ...ttt bbb 5299
Wojciech Mysinski
Analysis and Design of PPFHB Bidirectional DC-DC Converter with Coupled INAUCTOFS.........c.ccconiieiininiiec e 5306

Zhe Zhang, Ole C. Thomsen , Michael A. E. Andersen
Challenges and Limits of Extended Kalman Filter Based Sensorless Control of Permanent Magnet Synchronous
Machine Drives

Zdenék Peroutka, , David Vosmik

Rapid Modelling and Design of Variable Speed Permanent Magnet Generators for Maritime Applications ..........c.ccccceevvvrvrrennnns 5326
J. M. Gutierrez-Alcaraz, N. Al-Fartusi, H. Polinder, J A. Ferreira

Semiconductor Power Losses Estimation Method for Matrix Converter APPlCAtIONS ..ot 5336
José-Luis Galvez, Xavier Perpinya, Xavier Jorda, Miquel Vellvehi, José Millan

Air-Cored Common Mode Filter with Integrated CapaCIONS ..........coouiueuiiiiririicice ettt 5344
Mikko Kuisma, Valentin Dzhankhotov, Pertti Silventoinen, Juha Pyrhénen

Regular-Sampled Current Measurement in AC Drives Using Delta-Sigma Modulators ...........ccccoiveeeinnsseiens s 5351
Wilhelm Peters, Bernd Schulz, Shashidhar Mathapati, Joachim Bécker

Three Beneficiaries of Project-Oriented Education in POWer EIBCLIONICS.........ccooiiiiiiiiiciceee et 5360

Plumier Frédéric, Geuzaine Christophe

Indirect Thermal Measurement on SIC JFET Transistors
Sabrine Moumen, Stéphane Lefebvre, Zoubir Khatir, Jean-Claude Faugiéres

Optimal Design of High Performance Repetitive Controller for Shunt Active Filters Using Strength Pareto Multi-

Objective OPLiMIZation APPIOACKH . ... ittt bbb bbb bbb st s e bbb bt E bbbt b et bbb bbbttt 5379
S.M.R. Rafiei, L. Limongi, G. Griva, R. Bojoi
On the Control BandWidth OF SEIVO DIFIVES..........cciiiiiirieieeitrisiete ettt ettt ettt b s e se et b e b e s e sttt e b et e re et s nbene e enesee 5389

Joachim Bocker, Stephan Beineke, Alexander Bihr



Generation System for Series Hybrid Powertrain Based on the Dual TWo-Level INVEIter...........cccccoviinniiciiincceeenns 5399
Claudio Rossi, Gabriele Grandi, Piero Corbelli, Domenico Casadei

PV-Inverter with Improved Efficiency and LITETIME .........ccooiii bbbt 5409
Kurt Gopfrich

A High-Bandwidth High-POWEE INVEITET ..........cciiiiiiieceeise ettt sttt se sttt se st e s et s e e e s sene s 5415
Juan Sabate, Juan M. Rivas, Paul Szczesny, Ljubisa Stevanovic

Increasing the Breakdown Capability of Superjunction Power MOSFETS at the Edge of the Active Region..........cccccoevveeenne 5424
Norbert Reinelt, Markus Schmitt, Armin Willmeroth, Holger Kapels, Gerhard Wachutka

Numerical Analysis of Destruction Modes iN IGBT CRIPS ........cciiiiirieiiiiie ettt bbbt ebebas 5434
U. Knipper, F. Pfirsch, T. Raker, J. Niedermeyr, G. Wachutka

Three Level MV Converter Using Series CONNECIEA IGBTS ..c.vviiiciiiiiisseee ettt ssssesesnnens 5438

Stig Munk-Nielsen, Mads Christian Pilgaard Vaerens, Jan Sundvall
Capacitor-Less Auxiliary Resonant Commutated Pole (ARCP) Voltage Source Soft Switching Inverter Suitable for

BV b E bbb AR h b b £ R A h e h e E R R E £ R h bR E bR E bbb bbb bbb 5445
Hisanori Morii, Masayoshi Yamamoto, Shigeyuki Funabiki

Power Density Improvement and Robust Commutation for a 100 KW Si-SiC Matrix CONVEILEr ..........cccoviiiceieinnnenicecieenens 5453
Lee Empringham, Patrick Wheeler, Jon Clare

Implementation of an Adaptive Sliding-Mode Control for a Quantum Series-Resonant CONVEITEN ...........ccccvverrnriecienieninieeeens 5461
Fredrik F. A. Van der Pijl, Miguel Castilla, Pavol Bauer

‘Field Balanced’ SG-RSO Structure Showing Tremendous Potential for Low Voltage Trench MOSFETS.......cccoovvveviviviinienenns 5471

C.F. Tong, P.A. Mawby, J.A. Covington

A New Procedure to Detect Rotor Position During Startup in Medium Voltage Synchronous Motor Drives with
Incremental Encoder
Paolo Segarich, Matteo Carpaneto, Mario

Marchesoni, Alessio De Cian,

laudia Ladisa, Francesco Soso

Compensation of the Low Frequency Current Ripple in Single Phase Grid Connected Fuel Cell Power Systems.............ccccceua. 5485
A. Testa, S. De Caro, D. Caniglia, V. Antonucci, M. Ferraro, F. Sergi

Impact of PWM Technique on the Operation of Ultrahigh Speed Induction Machines...........c.ccoveeeiinincinneeese e 5495
Péter Stumpf, Zoltan Varga, Péter Bartal, Rafael K. Jardan, Istvan Nagy

High Efficiency Field Oriented Control of an Induction Generator for a Tidal Current TUrbing.........cccoooveveieinisseceereresseeens 5505
A. Testa, S. De Caro, T. Scimone

Flatness Based Control of a Fuel Cell-Supercapacitor Multi Source/Multi Load Hybrid System ..........cccooovinnicciinnnnnce 5515
A. Payman, S. Pierfederici, F. Meibody-Tabar, B. Davat

Laboratory Type PWM Grid Emulator for Generating Disturbed Voltages for Testing Grid Connected Devices............c.cceueeene. 5525

Ralf Lohde, Friedrich W. Fuchs
Voltage and Current Ripple Considerations for Improving Life time of Supercapacitors Used for Energy Buffer

APPLICAtiONS At CONVEITET TNPULS ...ttt bbb bt e b b s s e bbb R b e bbbt bbb et b b bt st ebenn 5534
Supratim Basu, Tore. M. Undeland
Bearing Diagnosis Methodologies by Means of Common MOde CUITENT..........cccoiiiiiirierieriire e eesessesess 5539

M. Delgado; A. Garcia; J. A. Ortega; J. Urresty; J. R. Riba
Investigation of Doubly-Fed Induction Generator Drives Behaviour at Synchronous Operating Point in Wind

TUFDINES .. bbb a8 h b4 E £ £ 8 h b b E £ E £ E e h R bR R AR bR bbbttt 5549
Martin Bruns, Balduino Rabelo , Wilfried Hofmann

Next Generation Variable Speed PUMP-Storage POWEE STALIONS............cciiiiiiiiricce ettt 5559
Jorg Janning, Alexander Schwery

Fault Anticipation Software System Architecture for AIrCraft EMA ...t 5569
M. Delgado; L. Navarro; A. Garcia; J. A. Ortega

Starting Method of Permanent Magnet Synchronous Motors Using Simplified Matrix CONVErters..........ccocevevriririreeieinreniseseenenns 5579
Yasuhiro Miura, Takaharu Takeshita

High performance Controller for DFIG of Grid Connected Wind TUFDINES..........ccoiiiiiiicecce et 5589
Jean Patric da Costa, Gunter Arnold, Thomas Degner, Humberto Pinheiro

Estimation of the Leakage and Magnetizing Inductances of INAUCTION MOTOKS ............ccoeiiiiiiieicciiiee s 5599
M. Cacciato, A. Consoli, G Scarcella, G. Scelba

Model Predictive Control of Cascaded H-Bridge MUILHEVE] INVEITEIS........cvicueeiiiiircceie et esenan 5609
P. Cortés, A. Wilson, S. Kouro, J. Rodriguez, H. Abu-Rub

Dynamic Simulation of PM Disc Motor Using MATLAB/Simulink Coupled with Finite Element Method .............cccooioiiiinnne. 5618
Goga Cvetkovski Lidija Petkovska, Sinclair Gair

Simulation Tools of DC-DC Converters for Power EIeCtronics EQUCATION ........c.coviicieiiiinnieiceisseeee et 5628
Carlos A. Canesin, Flavio A. S. Gongalves, Leonardo P. Sampaio

Dynamic Study of the Time Constant in High Intensity DiSCharge LamPS........ccccouiirierieiininirieeeeesessseeresssesssssesssessssssssesssesssseseses 5638
M.A. Juarez, M. Ponce, J. Arau, E. Flores, R.Osorio, L.H. Gonzdlez

Efficient Simulation Method for Comparison of Brush and Brushless DC Motors for Light Traction Application ....................... 5648
Geraldo C. R. Sincero, Jérome Cros, Philippe Viarouge

The Energy Storage System for PUDIIC TransSport VENICIES ............ooiiiiiiicii et 5658
Pavel Drabek, Lubos Striet

A Power Line Communication Approach for Body EIeCtronics MOGUIES ...........cccoviiiieieieiiinirieeeeniseses st esesssseseses 5668
Salvatore De Caro, Antonio Testa, Romeo Letor

Application of the Modern Semiconductor Devices Based 0N the SIC ... 5678
Pavel Drabek, Miroslav HruSka

Current Controller Design for Passivity of the INpUt ADMITEANCE ..........coiiiiiiieie s 5683

Lennart Harnefors, Massimo Bongiorno



A Digital Technique to Measure the Loop Gain of Power Converters .
Fran Gonzalez-Espin, Emilio Figueres, Gabriel Garcera, Rail Gonzdlez, O. Ca)ranza .G.

Energy Optimal Motion Control of Servo Motors and Downsizing 0f COMPONENTS.........ccciiririiiinieeeee e 5701
F. Klenke, V. Miiller, W. Hofmann

Stator Faults Diagnosis of the Converter-Fed Induction Motor Using Symmetrical Components and Neural

Networks...
Czeslaw T. KUWalbkl,

Emulation of Faults and Remedial Control Strategies in a Multiphase Power Converter Drive Used to Analyse

Marcin Wolkiewicz

Fault Tolerant Drive Systems for AeroSpace APPIICALIONS..........ccciiiririeiiiiieie ettt st s bbb ebenas 5714
Liliana de Lillo, Lee Empringham, Patrick Wheeler, Sudarat Khwan-on, Christopher Gerada
Electronic Device for the Emulation of Wind Systems and Analysis of Alkaline Water ElectrolySers...........cccocvevrvrrrseeerernsseenns 5720

Alfredo Ursua, Eugenio Gubia, Jestis Lopez, Luis Marroyo, Pablo Sanchis
A Novel Multilevel Converter Structure Integrated into Power Systems and its Performance Evaluation
A. J. Watson, HOS Dang, P. W. Wheeler, J. C. Clare, G. Mondal, A. R. Rufer, S. Kenzelmann,Y. de Novaes

DCM Boost Interleaved Converter for Operation in AC and DC to Trolleybus AppliCation............ocoeeeinnnieeinerscceesseees 5735
Carlos A. Canesin, Flavio A. S. Gongalves, Guilherme A. Melo, Luiz C. G. de Freitas

Vector Control of a 1-Phase to 3-Phase Mains SUPPIY EXIENAET ...........cccviiirieiiieiiii et ssesenn 5745
V. Biagini, P. Bolognesi, P. Zanchetta

The Efficiency of Three-Level Active NPC Converter for Different PWIM Strategies............cccueiinniiieeiinscsieeeneens 5755
D. Floricau, G. Gateau, A. Leredde, R. Teodorescu

Control Strategy of an Indirect Matrix Converter with Modifying DC VOILage ..........cccveueiiiinnieiciersee e 5764

Ruben Pena, Roberto Cardenas, Eduardo Reyes, Jon Clare, Pat Wheeler
Control Strategies for a Novel Inverter Which Can Independently Control Two Permanent Magnet Synchronous

Nobukazu Hoshi, Norihiro Asahi
Obvious Suppression of Performance Degradation Induced by Thermal Effect in SOl Power LDMOSFETSs Using

ACCUMUIALION MO DEVICE STUCTUTE ......viuiitieeteteiiri etttk h bbb s bbbt bbbt bbbt b bbbt bbb 5782
Weitao Cheng, Akinobu Teramoto Tadahiro Ohmi

High-Voltage Bi-Directional DC-DC-Converter for Advanced EIectric LOCOMOTIVES ........c.ccvveeeiririsieeeiniresses e seseseeeseseesens 5790
Nikolay N. Lopatkin, Gennadiy S. Zinoviev, Helmut Weiss

Analysis of a VRB Energy Storage System for a Tidal TUurbine GENErator ...t 5798
A. Testa, S. De Caro, T. Scimone

A Comparative Analysis of Total Harmonic Distortion in TPRD and RNSIC ..o 5808

C. Filote, C. Ciufudean, A. M. Cozgarea
Influence of Small-Series LC Circuit on the Input Current-Ripple for Pulselink DC-AC Converter for Fuel Cells

AAPPIICALIONS. ...ttt bbbttt e bttt bbb R £ £ b b E R £ R bR £ E R AR £ R £ R h AR E RS R Rt R bbb R e bbbttt rens 5816
Kentaro Fukushima, Isami Norigoe, Masahito Shoyama, Tamotsu Ninomiya, Yosuke Harada, Kenta Tsukakoshi

A New Highly Modular Medium Voltage Converter Topology for Industrial Drive Applications ..........ccccovvveieienirrieeisneresseeens 5824
Marec Hiller, Dietmar Krug, Rainer Sommer, Steffen Rohner

Design of a 1000 HP Permanent Magnet Synchronous Motor for Ship PropulSion ... 5834
N. Bianchi, S. Bolognani, Branimir Ruzojci¢

A Push-Pull Converter Based Bidirectional DC-DC Interface for Energy Storage SYStEMS ........ccccvreerenirininiseenennisiseesenesesnenes 5842

Eiji Hiraki, Kazumasa Hirao, Toshihiko Tanaka, Tomokazu Mishima

Sensorless Control of High Speed Permanent-Magnet Synchronous Motor ....
Slawomir Bujacz, Artur Cichowski, Pawel Szczepankowski, Janusz Nieznanski

ShOrt CirCUIt T IN HIgh POWEE IGBTS ...ttt bbbt £ bbb bbbt et b e b et b kbt ne b 5862
Josef Lutz, Ralf Débler, Jorge Mari, Matthias Menzel

Test Platform for Hybrid Electric Power Systems: Use for Design Project for STUAENTS ... 5870
Jean-Marc Timmermans, Hasan Culcu, Thierry Coosemans, Joeri Van Mierlo, Philippe Lataire

Optimal Design of Output Filter Capacitor for Peak Current Mode Control Converter with First-Order Response .................... 5877
Seiya Abe, Masahito Shoyama, Tamotsu Ninomiya

Design Specification of a 270 V 100 A Solid-State Power Controller Suitable for Aerospace Applications............c.cccoveeeiirirrnnnnns 5884

MM.R. Ahmed, P.A. Mawby
Performance Evaluation of Frequencial Behavior of Layout (PCB + Parts) of the Electronic Ballasts to Fluorescent

Lighting in the Electromagnetic Interference (EMI) Propagation ...t 5892
Paulo Ricardo Telles Rangel, Adriano Kieling Ries, Adroaldo Raizer, James Roudet

Control of Multi-Terminal VSC-HVDC Transmission for OffsShore Wind POWET .............cociiiieinnnec et 5902
Jun Liang, Oriol Gomis-Bellmunt, Janaka Ekanayake, Nicholas Jenkins

Extended Reliability of Substrate Solder JOIints in POWEr MOTUIES ..........ccoovvieviiciiiiirccee e 5912
Thomas Hunger, Reinhold Bayerer

Shore Supply for Train Maintenance Using a PWM Inverter in Bi-Directional MOde ... 5920
Johnny Bou Saada

The High Voltage Power Supply System for the European 2MW Electron Cyclotron Test Facility
T Bonicelli, F Albajar, D Fasel, L Rinaldi, U Siravo, L Sita, G Taddia

State of the Art and the Future of Wide Band-Gap DEVICES .......cccuvueueueiriririsieirieiisseeesesesesseesesessssssesesesessssssesesessssssssesesssssssssesesesens 5936
Nando Kaminski

Superjunction MOS Devices —From Device Development Towards System Optimization ... 5945
Holger Kapels

AGVANCEA HF SIC IMOS DEVICES .....cocuiiveiiteiieteietese sttt ettt s st b b b st e bbb b e e e e b b s s e e b b e bR £ £ e e e R b b st b bbbttt b bt n et enn 5952

Anant Agarwal, Robert Callanan, Mrinal Das, Brett Hull, James Richmond, Sei-Hyung Ryu, John Palmour



Advanced IGBT Technologies FOr HFE OPEIration ..ottt 5962

Gourab Majumdar

Power Semiconductors for Medium Voltage COnNVErters - AN OVEIVIEW ..........ouiururieiriririeieetesesisieiese sttt sbe e seees 5988
NA

High Voltage SemicONUCIOr TECHNOIOGIES .......cucuiiiiirieieieiiisiee ettt e et s e e b e s e s e e e b s e s e se e s es et e e e ssesnne s 6002
Munaf Rahimo, Sven Klaka

Diodes and Thyristor - Past, PreSENCe @nN0 FULUIE ..........ccoiiiiieieiiirieee ettt bbbttt et en e s s etenan 6012
J. Przybilla, J. Dorn, R. Barthelmess,U. Kellner-Werdehausen, H.-J. Schulze, F.-J. Niedernostheide

Intelligent IGBT Drivers with Exceptional Driving and ProteCtion FEATUIES............ccociiiriririeiiiirisieeee st 6022
Robert Hemmer

Innovative Output Filters fOr FreQUENCY CONVEITELS .........ccueieiiireeeeisisisieteseree s tstesesesesessssssesasesessssesesasesssessesesesesessssesesesessssssesesesens 6026
Rene Osthold

Increasing Component Reliability by Eliminating Solder INtErfaces...........cooiiiiiiiiictee e 6031

Uwe Scheuermann

IGBT-Modules: Design for Reliability

Josef Lutz

The More Electric Aircraft-Why Aerospace Needs POWEr EIBCIIONICS? ........cccovivriririeeiiiirseeieessise e ssssesenenens 6048
Pat Wheeler

More Electric — Ready FOr TaKe OFf?. ..o bbbttt 6078
Adam McLoughlin

Protection and Switching of Large Loads for the More EIeCtriC AIrCraft.........cooiiiiiiieiieee s 6085
Mike Bailey

A Power Electronics View on Rail Transportation APPHCATIONS...........cccoviririririrrieiiiseeseesises s e e sssssese s sssssesesssesssssseses 6100
Mark-M. Bakran

Heavy And Light Train TEChNOIOGIES ........c.cuiiiiiiiiiiiieiei et bbbttt bbbttt 6107
Michel Mermet-Guyennet

UIEFATAST TN ...ttt bbb s £ b bbb e £ bbb R £ £ £ 4 e b h £ b E b b s £ e A e e b b e b bt b bbb bt s bbbt n e ebenin 6117
Tomoki Watanabe

Induction Motors Fed by PWM MV7000 Converters Enhance Electric Propulsion Performance..........cocococecvevnnnneinienisneseisnenns 6122
Pascal Manuelle, Balakrishna Singam, Sami Siala

HYDIid POWER GENEFALION SYSTEIMS .......iuiiiitiiiii ittt bbb b bbb bbbt 6131
Roy Nilsen, Ingve Sorfonn

Reliability Of POWET EIBCTIONIC SYSTEIMS .....c.oiiitiiiieiiiiieietett ettt bbb bbb b bt bbbt e ekt n et 6140
Eckhard Wolfgang, Kai Kriegel, Wolfgang Wondrak

Extreme High EffiCienCY PV -POWET CONVEITELS..........cccviiiiirieteteiiisestetesesesesesteseseessssssesesesasessssssesesassssssssasesessssssasesesesessssssesesssessssesenes 6178
Bruno Burger, Dirk Kranzer

Advanced Power Converters for UNIversal and FLEXible Power Management in Future Electricity Networks.............c.cccceun.e. 6191
Jon Clare

Decentralized ENErgy DISTIIDULION ........c.ciiiiiiitieti ittt bbb bbb bbbt b bbbt e bbbt e e b enn 6220
Peter Zacharias

Energy Storage Facilitating the Integration of Decentralized EIeCtricty GridS..........cccoovivririririeisieiiririseeeese s 6257
Joaquin Chacon

The Future of High Power Electronics in Transmission and Distribution POWEr SYStEMS .........cccvreeiiinnininieeninersise e 6290
Colin C Davidson, Guillaume de Préville

NeW CoNCEPLS FOF SHICON SOIAE CIIS ......c.euiiiiicieie ettt bbb bbbt b bbb bbbt enens 6304

C. Schmiga, M. Hermle, S. W. Glunz

Author Index





