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Program

Monday, May 16

S-01 MM: PM Machines

Oral Session

Fuzzy Logic Based Speed Controller and Adaptive Hysteresis Current
Controller Based IPMSM Drive for Improved Dynamic Performance
Mohammad Nasir Uddin (Lakehead University, Canada); Ronald S. Rebeiro
(Lakehead University, Canada)
pp. 1-6

Cross-Saturation Effects on Position Estimation Using BEMF Methods in
PMAC Machines
Sinisa Jurkovic (GM Powertran, USA); Elias Strangas (Michigan State

University, USA)
pp. 7-12

Dynamic Evaluation of the Overloading Potential of a Convection Cooled
Permanent Magnet Synchronous Motor
Francisco Marquez-Fernandez (Lund University, Sweden); Avo Reinap (Lund
University, Sweden); Zhe Huang (Lund University, Sweden); Mats Alakula

(Lund University, Sweden)
pp. 13-18

Single Phase Line-Start High Efficiency Interior Permanent Magnet Motors
Aziz Rahman (IEMD - Chair, Canada); Hossan Mohammad Zubayer
(Memorial University of Newfoundland, Canada); Kai Wang (Memorial
University & Faculty of Engineering&Applied Science, Canada); Kazumi
Kurihara (Ibaraki University, Japan); A. Osheiba (Menoufiya University,
Egypt); Mohammed Abdul Jabbar (Consultant, United Kingdom); Md.

Ashraful Hoque (Islamic University of Technology, Bangladesh)
pp. 19-28

Design of Permanent Magnet Synchronous Machine in Order to Reduce Noise
Under Multi-physic Contraints
Nicolas Bracikowski (Université Lille Nord de France & Ecole Centrale de
Lille, France); Dan llea (University Lille Nord de France / Ecole Centrale de
Lille, Romania); Frederic Gillon (University Lille Nord de France / Ecole
Centrale de Lille, France); Michel Hecquet (University Lille Nord de France /
Ecole Centrale de Lille, France); Pascal Brochet (Ecole Centrale de Lille &

L2EP, France)
pp. 29-34

Surface Permanent Magnet Machine Self-Sensing At Zero and Low Speeds
Using Improved Observer for Position, Velocity, and Disturbance Torque
Estimation

Shih-Chin Yang (University of Wisconsin-Madison, USA); Robert D. Lorenz

(University of Wisconsin-Madison & Co-Director of WEMPEC, USA)
pp. 35-40



S-02 MM: Motors/Generators

Oral Session

Analytical Determination of Optimal Split Ratio for Overlapping and Non-
overlapping Winding External Rotor PM Brushless Machines
Yang Shen (University of Sheffield, United Kingdom); Zi Qiang Zhu
(University of Sheffield, United Kingdom); Lijian Wu (University of Sheffield,

United Kingdom)
pp. 41-46

Eddy Current Investigation Study for a Non-Conventional Flux Concentrated
Permanent Magnet Transverse Flux Machine Using Finite Element Method Via
3D Transient Approach

Salwa Baserrah (University of Bremen, Germany); Bernd Orlik (University of

Bremen, Germany)
pp. 47-52

Principle of Hybrid Variable-Magnetic-Force Motors

Kazuto Sakai (Toyo University, Japan)
pp. 53-58

EROD: New Collaborative Design Platform for Developing Energy Efficient
Electric Motors
Claudio Favi (Universita Politecnica delle Marche, Italy); Michele Germani
(Universita Politecnica delle Marche, Italy); Marco Marconi (Universita
Politecnica delle Marche, Italy); Maura Mengoni (Universita Politecnica delle

Marche, Italy); Andrea Tirabassi (Universita Politecnica delle Marche, Italy)
pp. 59-64

A Novel 24-Slots/10-Poles Winding Topology for Electric Machines
Gurakuq Dajaku (FEAAM GmbH, Germany); Dieter Gerling (University of

Federal Defence Munich, Germany)
pp. 65-70

Control Strategy of Magnetic Suspension and Performances of a Bearingless
BLDC Motor
Masahide Ooshima (Tokyo University of Science, Suwa, Japan); Aziz

Rahman (IEMD - Chair, Canada)
pp. 71-76

S-03 MM: Miscellaneous Applications

Oral Session

An Electromechanical Coupling Model for an Inclined Drum Washing Machine
Vibration System Based on Euler-Lagrange Theory
Zheng Zeng (Zhejiang University, P.R. China); Huan Yang (Zhejiang
University, P.R. China); Xiang Rong Zhao (Zhejiang University, P.R. China);
Qing Sheng Tang (Zhejiang University, P.R. China); Chen LI (Beihang

University, P.R. China)
pp. 77-82



Influence of Turning on the Magnetic Properties of Electrical Steel in the
Production of Electrical Machines
Andreas Boehm (University Erlangen-Nuremberg, Germany); Ingo Hahn

(University of Erlangen-Nuremberg, Germany)
pp. 83-88

DC-Bus Voltage Control for Hybrid 4-Port High Frequency Parallel-Connected
Sustainable Energy Conversion System
Mahmoud Amin (Florida International University, USA); Osama Mohammed

(Florida International University, USA)
pp. 89-94

Development of New Smart Power Module for Home Appliances Motor Drive
Applications

TaeSung Kwon (Fairchild Korea Semiconductor, Korea)
pp. 95-100

Accelerated Electromechanical Dynamic Modelling of a Distributed Generation
Power Pack

Christopher | Hill (University of Nottingham, United Kingdom); Pericle

Zanchetta (University of Nottingham, United Kingdom); Serhiy Bozhko

(University of Nottingham, United Kingdom)
pp. 101-106

Direct Torque Control Stability Conditions and Compensation Methods
Veysel Buyukdegirmenci (University of lllinois at Urbana Champaign, USA);

Krein Philip T. (University of lllinois, USA)
pp. 107-112

S-04 MM: Modeling

Oral Session

Electromagnetic Losses Computation in Existing Large Hydro Electrical
Generators
Arezki Merkhouf (Research Institut of Hydro Quebec (Ireq), Canada); Claude
Hudon (Research Institut of Hydro Québec, Canada); Mario Bélec (Institut de
Recherche Hydro Québec IREQ, Canada); Eilin Guillot (Electricité de France,
France); Ana B.M. Aguiar (Ecole de Technologie Supérieure & Institut de
Recherche Hydro Québec, Canada); Kamal Al-Haddad (Ecole de technologie

supérieure, Canada)
pp. 113-118

An Analytical Model and Parameter Computation for Universal Motors
Dingsheng Lin (Ansys Inc., USA)
pp. 119-124

Analytical Modeling and Investigation of Transient Response of PM Machines
with 3-Phase Short-Circuit Fault
Wengiang Chu (University of Sheffield, United Kingdom); Zi Qiang Zhu
(University of Sheffield, United Kingdom)
pp. 125-130



Modeling of PMSM with Multiple Saliencies Using a Stator-Oriented Magnetic
Circuit Approach
Markus Seilmeier (University of Erlangen-Nuremberg & Chair of Electrical
Drives and Machines, Germany); Bernhard Piepenbreier (University of

Erlangen-Nuremberg, Germany)
pp. 131-136

Modelling and Dynamic Performance of a Direct-Drive Direct-Grid Slip
Permanent Magnet Wind Generator
Pieter Bouwer (University of Stellenbosch, South Africa); Johannes Potgieter
(University of Stellenbosch & Electrical Machines Laboratory, South Africa);

Maarten Kamper (Stellenbosch University, South Africa)
pp. 137-142

A Review on Inductive Charging for Electric Vehicles

Hunter Wu (Energy Dynamics Laboratory, USA)
pp. 143-147

S-05 MM: Control

Oral Session

Experimental Estimation of a 5-axis Active Control Type Bearingless Canned
Motor Pump
Naoto Yamamoto (Hokkaido University, Japan); Masatsugu Takemoto
(Hokkaido University, Japan); Satoshi Ogasawara (Hokkaido University,
Japan); Masao Hiragushi (SEIKOW Chemical Engineering & Machinery, Ltd.,
Japan)
pp. 148-153

Control of a Multi-Motor Drive Based on Five-Phase Tubular PM Actuators for
Positioning Systems
Luca Zarri (University of Bologna, Italy); Michele Mengoni (University of
Bologna, Italy); Angelo Tani (University of Bologna, Italy); Giovanni Serra
(University of Bologna, Italy); Yasser Gritli (National Institut of Applied
Sciences and Technology - INSAT, Tunisia); Fiorenzo Filippetti (University of

Bologna, Italy)
pp. 154-159

Study and Application of Fuzzy PID Control-Based for FFU Motor Speed
Regulation Control System
Cao Fengwen (Suzhou Vocational University, P.R. China); Wang Yiwang

(Suzhou Vocational university, P.R. China)
pp. 160-163

Real Time Performance Investigation of an Intelligent Controller Based Speed
Control of Induction Motor Drives
M. Abdesh Khan (Lakehead University & Husky Injection Molding Systems
Ltd., Canada); Mohammad Nasir Uddin (Lakehead University, Canada); Aziz

Rahman (IEMD - Chair, Canada)
pp. 164-169



New Scalar Control for Full Speed Operating Range IM Drives
Alfio Consoli (University of Catania, Italy); Giacomo Scelba (DIEES -
University of Catania, Italy); Giuseppe Scarcella (DIEES -University of

Catania, Italy); Mario Cacciato (DIEES -University of Catania, ltaly)
pp. 170-175

PS-01: Poster Session

Poster Session

Speed Control for BLDCM Driver Using Repetitive Control
Cassio Baratieri (Federal University of Santa Maria, Brazil); Humberto

Pinheiro (Federal University of Santa Maria, Brazil)
pp. 176-181

A Simplified State Switching Control Strategy for Survivable Variable-Speed
Induction Generators
Xiaodong Shi (lllinois Institute of Technology, USA); Mahesh Krishnamurthy

(INinois Institute of Technology, USA)
pp. 182-187

Comparison of Torque Ripple Minimization Control Techniques in Surface-
mounted Permanent Magnet Synchronous Machines
Peng Zhang (Marquette University, USA); Gennadi Sizov (Marquette

University, USA); Nabeel Demerdash (Marquette University, USA)
pp. 188-193

Optimization of the Feedforward Neural Network for Rotor Cage Fault
Diagnosis in Three-Phase Induction Motors
Zakaria Taibi (USTHB University, Algeria); Mourad Hasni (USTHB University
& LSEI Laboratory, Algeria); Samir Hamdani (USTHB University, Algeria);
Omar Rahmani (ENP, Algeria); Omar Touhami (Ecole Nationale
Polytechnique d'Alger, Algeria); Rachid Ibtiouen (Ecole Nationale
Polytechnique, Algeria)
pp. 194-199

Fault Detection, Isolation and Reconfiguration of Three-Phase AC Drive with
Current Sensor Fault
Fabien Meinguet (University of Brussels, Belgium); Johan Gyselinck

(University of Brussels, Belgium)
pp. 200-205

Cogging Torque Prediction for Mass-Produced Axial Flux PMSM Stators
Travis Brown (Charles Darwin University, Australia); Greg Heins (Charles
Darwin University, Australia); Simon Hobbs (Charles Darwin University,
Australia); Mark Thiele (Charles Darwin University, Australia); James Davey

(Charles Darwin University, Australia)
pp. 206-211

Vi



General PMSM d,q-Model Using Optimized Interpolated Absolute and
Differential Inductance Surfaces
Sven Kellner (University of Erlangen-Nuremberg, Germany); Bernhard

Piepenbreier (University of Erflangen-Nuremberg, Germany)
pp. 212-217

Design and Analysis of PMSMs for HEVs Based Upon Average Driving Cycle
Efficiency
Abdul Rehman Tarig (Michigan State University, USA); Carlos Nino-Baron
(Michigan State University, USA); Elias Strangas (Michigan State University,

USA)
pp. 218-223

A Direct Drive Permanent Magnet Generator Design for a Tidal Current Turbine
(SeaGen)
Ozan Keysan (University of Edinburgh & Institute for Energy Systems, United
Kingdom); Alasdair McDonald (University of Edinburgh, United Kingdom);

Markus Mueller (University of Edinburgh, United Kingdom)
pp. 224-229

Decentralized Nonlinear Control Strategies for Disturbance Rejection in
Winding Systems
Mokhtari Fouad (Université du Québec a Trois-Rivieres & UQTR, Canada);
Pierre Sicard (Université du Québec a Trois-Rivieres, Canada); Hazzab

Abdeldjbar (University of Bechar, Algeria)
pp. 230-235

Sensorless Predictive DTC for the PM Synchronous Machine
Roberto Morales-Caporal (Technical Institute of Apizaco, Mexico); Rafael
Ordonez-Flores (Technological Institute of Apizaco, Mexico); Edmundo
Bonilla-Huerta (Technological Institute of Apizaco, Mexico); Mario Pacas

(University of Siegen, Germany)
pp. 236-241

A Comparison Between the TORUS and AFIR Axial-Flux Permanent-Magnet
Machine Using Finite Element Analysis
Amin Mahmoudi (University Malaya, Malaysia); Hew Wooi Ping (University

Malaya, Malaysia); Nasrudin Abdul Rahim (University Malaya, Malaysia)
pp. 242-247

Evaluation of a Semi Claw-Pole Machine with SM2C Core
Avo Reinap (Lund University, Sweden); Dan Hagstedt (Lund University,
Sweden); Conny Hoégmark (Lund University, Sweden); Mats Alaktla (Lund

University, Sweden)
pp. 248-253

Electromagnetic Assessment of Force Distribution for Common Control
Strategies in Permanent Magnet Synchronous Motors
Yong Jiang (lllinois Institute of Technology, USA); Mahesh Krishnamurthy

(INinois Institute of Technology, USA)
pp. 254-259

vii



Resonant DC-Link Soft-Switched DC-AC Converters
Alireza Safaee (Queen's University, Canada); Davood Yazdani (Queen's
University, Canada); Majid Pahlevaninezhad (Queen's university, Canada);
Alireza Bakhshai (Queen's University, Canada); Praveen Jain (Queen's

University, Canada)
pp. 260-264

Control of a Flywheel Energy Storage System for Rural Applications Using a
Split-Pi DC-DC Converter
Allan Maclaurin (University of Cape Town, South Africa); Richard Okou
(University of Cape Town, South Africa); Paul Barendse (University of Cape
Town, South Africa); Mohamed Azeem Khan (University of Cape Town, South

Africa); Pragasen Pillay (Concordia University, Canada)
pp. 265-270

Reliability Comparison for 3L-NPC and 3L-ANPC Converters for Drives
Application
Jun Li (ABB Corporate Research Center, USA); Steven Englebretson (ABB

Inc., USA); Huang Alex. Q. (North Carolina State University, USA)
pp. 271-276

DSP-Based Simplified Space-Vector PWM for a Three-Level VSI
José Dario Betanzos-Ramirez (National Polytechnic Institute, Mexico); Jaime
Jose Rodriguez-Rivas (National Polytechnic Institute, Mexico); Edgar Peralta-

Sanchez (Instituto Politecnico Nacional Mexico, Mexico)
pp. 277-282

Design and Analysis of an Integrated Differential-common Mode Filter for on
Site Motor Bearing Problems
Ahmed Sayed-Ahmed (Rockwell Automation, USA); Gary Skibinski (Rockwell

Automation, USA)
pp. 283-288

Topology Comparison for a Magnetically Suspended Ceiling Actuator
Timo Overboom (Eindhoven University of Technology, The Netherlands);
Johan Smeets (Eindhoven University of Technology, The Netherlands); J W
Jansen (Eindhoven University of Technology, The Netherlands); Elena

Lomonova (Eindhoven University of Technology, The Netherlands)
pp. 289-294

Composite Materials for Low Loss Rotor Construction
Johan Wolmarans (Delft University of Technology, The Netherlands); Martin
van der Geest (Delft University of Technology, The Netherlands); Henk
Polinder (Delft University of Technology, The Netherlands); Braham Ferreira
(Delft University of Technology, The Netherlands); Dennis Zeilstra (Aeronamic

BV, The Netherlands)
pp. 295-299

Significance of Incorporating Proximity Effect in Aluminum- and Copper-rotor
SEIGs for Wind Power Application
Lakshmi Varaha lyer (University of Windsor, Canada); Vamsi Ramakrishnan

(SASTRA University, India); Narayan Kar (University of Windsor, Canada)
pp. 300-305

viii



Generator Selection for Rural Electrification From Renewable Energy
Olivare Dzune (Concordia University, Canada); Pragasen Pillay (Concordia

University, Canada); Luiz A. C. Lopes (Concordia University, Canada)
pp. 306-311

Design and Operation of a Magnetic Continuously Variable Transmission
Kais Atallah (University of Sheffield, United Kingdom); Jiabin Wang (The
University of Sheffield, United Kingdom); Stuart D. Calverley (Magnomatics
Ltd, United Kingdom); Sarah Duggan (Magnomatics Limited, United
Kingdom)
pp. 312-317

Ageing Due to Thermal Cycling by Start and Stop Cycles in Lifetime
Estimation of Hydroelectric Generator Stator Windings

Voitto likka Juhani Kokko (Fortum Power and Heat Oy, Finland)
pp. 318-323

Control of Active Front-End Rectifier Under Unbalanced Voltage Supply and
DC-Link Pulsations
Miroslav Chomat (Institute of Thermomechanics ASCR, v.v.i., Czech
Republic); Ludek Schreier (Institute of Thermomechanics ASCR, v.v.i., Czech
Republic); Jiri Bendl (Institute of Thermomechanics ASCR, v.v.i., Czech
Republic)
pp. 324-329

Kalman Filter to Measure Position and Speed of a Linear Actuator
Joel Maridor (Ecole Polytechnique Fédérale de Lausanne (EPFL),
Switzerland); Miroslav Markovic (EPFL Lausanne & LAI, Switzerland); Yves

Perriard (Laboratory director, Switzerland)
pp. 330-335

Analysis and Design Considerations of a 2-DoF Rotary-Linear Actuator
Koen Meessen (Eindhoven University of Technology, The Netherlands);
Johannes Paulides (Eindhoven University of Technology, The Netherlands);

Elena Lomonova (Eindhoven University of Technology, The Netherlands)
pp. 336-341

Machine Interactions in Field Oriented Controlled Multi-Machine Three Phase
Induction Motor Drives
Bhakti Joshi (Indian Institute of Technology Bombay, India); Dhaval Patel
(Indian Institute of Technology Bombay, India); Mukul Chandorkar (Indian

Institute of Technology-Bombay, India)
pp. 342-347

Multi-phase Cage Rotor Induction Machine Drive with Direct Implementation of
Brush DC Operation
Nkosinathi Gule (Stellenbosch University, South Africa); Maarten Kamper

(Stellenbosch University, South Africa)
pp. 348-353

Design and Control of Multiphase Induction Motor

Archana Nanoty (Maharaja Sayaji University, India)
pp. 354-358



A Novel Converter Configuration for Wind Applications Using PWM CSI with
Diode Rectifier and Buck Converter
Xiaotian Tan (Ryerson University, Canada); Jingya Dai (Rockwell Automation,

Canada); Bin Wu (ELCERU, Canada)
pp. 359-364

Rotor Broken Bar Diagnostics in Induction Motor Drive Using Wavelet Packet
Transform and ANFIS Classification
Haitham Abu-Rub (Texas A&M University at Qatar, Qatar); Atif Igbal (Qatar
University, Qatar); SK Moin Ahmed (Aligarh Muslim University, India);
Jaroslaw Guzinski (Gdansk University of Technology, Poland); Marek
Adamowicz (Gdansk University of Technology, Poland); Mina Rahiminia

(Texas A&M University, USA)
pp. 365-370

Analytical Modeling of a Vertically Distributed Winding Configuration for Fault
Tolerant Permanent Magnet Machines to Suppress Inter-Turn Short Circuit
Current Limiting
Puvaneswaran Arumugam (University of Nottingham, United Kingdom); Tahar
Hamiti (University of Nottingham & Power Electronics, Machines & Control
Research Group, United Kingdom); Chris Gerada (University of Nottingham,

United Kingdom)
pp. 371-376

Efficiency Estimation of an Air-Cored Permanent Magnet Synchronous
Generator Using Finite Elements and Equivalent Circuit Modelling
Estanislao Echenique Subiabre (University of Edinburgh, United Kingdom);

Markus Mueller (University of Edinburgh, United Kingdom)
pp. 377-382

Effect of Design Parameters on Electromagnetic Torque of PM Machines with
Concentrated Windings Using Nonlinear Dynamic FEM
Hung VuXuan (Delft University of Technology, The Netherlands); Domenico
Lahaye (Delft University of Technology, The Netherlands); Samuel Ani (Delft
University of Technology, The Netherlands); Henk Polinder (Delft University of
Technology, The Netherlands); Braham Ferreira (Delft University of

Technology, The Netherlands)
pp. 383-388

Electromagnetic Modelling of Existing Large Hydro Generator
Ana B.M. Aguiar (Ecole de Technologie Supérieure & Institut de Recherche
Hydro Québec, Canada); Arezki Merkhouf (Research Institut of Hydro
Quebec (Ireq), Canada); Kamal Al-Haddad (Ecole de technologie supérieure,

Canada); Claude Hudon (Research Institut of Hydro Québec, Canada)
pp. 389-393

Optimal Placement of Power Quality Monitors in Distribution Systems Using
the Topological Monitor Reach Area
Ahmad Asrul Ibrahim (Universiti Kebangsaan Malaysia, Malaysia); Azah
Mohamed (Universiti Kebangsaan Malaysia, Malaysia); Hussain Shareef

(University Kebangsaan Malaysia, Maldives)
pp. 394-399



S-10 MA: Faults and Miscellaneous

Oral Session

Intelligent Speed Control of Interior Permanent Magnet Motor Drives Using a
Single Untrained Artificial Neuron

Casey Butt (Memorial University of Newfoundland, USA)
pp. 400-405

Induction Motor Condition Monitoring: Vibration Analysis Technique - A
Practical Implementation

Mikhail Tsypkin (Vibration Specialty Corporation (VSC), USA)
pp. 406-411

Operating Limits for Drive Condition Monitoring Using Supply Current
Signature Analysis
Jing Li (University of Nottingham, United Kingdom); Mark Sumner (University
of Nottingham, United Kingdom); Jesus Arellano-Padilla (University of
Nottingham, United Kingdom); Greg Asher (University of Nottingham, United
Kingdom)
pp. 412-417

Exploiting Switching Transients for Broken Rotor Bar Detection in Inverter-Fed
Induction Machines At All Operating Conditions

Thomas M. Wolbank (Vienna University of Technology, Austria)
pp. 418-423

Advanced Diagnosis of Broken Bar Fault in Induction Machines by Using
Discrete Wavelet Transform Under Time-varying Condition
Yasser Gritli (National Institut of Applied Sciences and Technology - INSAT,
Tunisia); Claudio Rossi (University of Bologna, Italy); Luca Zarri (University of
Bologna, Italy); Fiorenzo Filippetti (University of Bologna, Italy); Abderrazak
Chatti (National Institut of Applied Sciences and Technology - INSAT,
Tunisia); Domenico Casadei (University of Bologna, Italy); Andrea Stefani

(National Institut of Applied Sciences and Technology - INSAT, Italy)
pp. 424-429

Rotor Position Estimation in IPM Motor Drives Based on PWM Current
Harmonics
Silverio Bolognani (University of Padova, ltaly); Adriano Faggion (Universita
di Padova - University of Padova, Italy); Luca Sgarbossa (Universita di

Padova - University of Padova, Italy)
pp. 430-435

S-06 MA: PM Machines

Oral Session

Benchmarking of a High-Speed Permanent Magnet Machine

Delvis Gonzalez-Lopez (Direct Drive Systems & FMC Technologies, USA)
pp. 436-440

Xi



High Torque Density Low Speed Permanent Magnet Machine
Stéphane Mouty (Converteam & University of Framche Comte, Femto-ST
Institute, France); Abdollah Mirzaian (Converteam, France); Frédéric Gustin
(University of Franche Comte, Femto ST Institute, France); Alain Berthon
(University of Franche-Comte, France); Daniel Depernet (University of
Franche Comte, Femto ST Institute, France); Espanet Christophe (University

of Franche Comte, Femto ST Institute, France)
pp. 441-446

Inductance Calculations for PM Machines with Concentrated Windings
Tim Strous (Delft University of Technology & Peec-Power B.V., The
Netherlands); Henk Polinder (Delft University of Technology, The
Netherlands); Braham Ferreira (Delft University of Technology, The

Netherlands)
pp. 447-452

Effects of Cogging Torque Due to Amount of Stator Slot in Permanent Magnet
Generator Using Finite Element Analysis
Hew Wooi Ping (University Malaya, Malaysia); Yin Keet Wong (University
Malaya, Malaysia)
pp. 453-456

Magnetic Circuit Analysis of Permanent-Magnet-Assisted Salient-Pole
Synchronous Machines Under Steady States
Tatsuya Hosoi (Kanazawa Institute of Technology, Japan); Kazuo Shima
(Kanazawa Institute of Technology, Japan); Tadashi Fukami (Kanazawa

Institute of Technology, Japan)
pp. 457-462

S-07 MA: Motors/Generators

Oral Session

Torque Ripple Estimation and Minimisation Independent of Sensor Type.
Damien Hill (Charles Darwin University, Australia); Greg Heins (Charles
Darwin University, Australia); Friso DeBoer (Charles Darwin University,

Australia); Benjamin Saunders (Charles Darwin University, Australia)
pp. 463-468

Effect of Stress on Iron Loss of Motor Core
Norio Takahashi (Okayama University, Japan); Daisuke Miyagi (Okayama

University, Japan)
pp. 469-474

Inductor Current Feedback Control Based Active Damping for High Power
PWM Current Source Rectifier
Fangrui Liu (Ryerson University, Canada); Bin Wu (ELCERU, Canada); Navid
Reza Zargari (Rockwell Automation Canada, Canada); Manish Pande

(Rockwell Automation, Canada)
pp. 475-479

Xii



Force Ripple Compensation in a Tubular Linear Generator for Marine
Renewable Generation
Alex Ridge (University of Cambridge, United Kingdom); Peter Clifton
(University of Cambridge, United Kingdom); Richard McMahon (University of
Cambridge, United Kingdom); Hugh-Peter Kelly (Direct Thrust Designs Ltd.,

United Kingdom)
pp. 480-485

Power & Energy Ratings Optimization in a Fast-Charging Station for PHEV
Batteries
Makram de Freige (McGill University, Canada); Michael Ross (McGill
University, Canada); Geza Joos (McGill University, Canada); Maxime Dubois

(Universite Laval, Canada)
pp. 486-489

Motors/Generators for Traction /Propulsion Applications

Ayman El-Refaie (General Electric, USA)
pp. 490-497

S-08 MA: Miscellaneous Applications

Oral Session

Experimental Emulation of Stator Turn Insulation Breakdown During a Surge
Test
Stefan Grubic (Georgia Institute of Technology, USA); Ronald Harley (Georgia
Institute of Technology, USA); Thomas G. Habetler (Georgia Institute of

Technology, USA); Jose Restrepo (Universidad Sim“on Bol'ivar, Venezuela)
pp. 498-503

5-Level Parallel Current Source Inverter for High Power Application with DC
Current Balance Control

Navid Binesh (Ryerson University, Canada)
pp. 504-509

A Novel Multi-String Five-Level PWM Inverter for Photovoltaic Application
Nasrudin Abdul Rahim (University Malaya, Malaysia); Jeyraj Selvaraj
(University Malaya, Malaysia)
pp. 510-514

Heat and Fluid Flow Analysis of an Internal Permanent Magnet Synchronous

Machine by Means of Computational Fluid Dynamics
Christian Jungreuthmayer (AIT Austrian Institute of Technology GmbH,
Austria); Thomas Bauml (AIT Austrian Institute of Technology GmbH,
Austria); Oliver Winter (AIT Austrian Institute of Technology GmbH, Austria);
Martin Ganchev (AIT Austrian Institute of Technology GmbH, Austria);
Hansjorg Kapeller (AIT Austrian Institute of Technology GmbH, Austria);
Anton Haumer (AIT Austrian Institute of Technology GmbH, Austria);

Christian Kral (AIT Austrian Institute of Technology GmbH, Austria)
pp. 515-520

Xiii



Low Cost Inverter Topologies for Extended Torque Speed Characteristics of
Spindle Motor
Pvrl Narasimham (Gudlavalleru Engineering College, JNTU Kakinada, India);
Avrs Sarma (, India); E Vargil Kumar (Gudlavalleru Engineerng College,

Gudlavalleru, India)
pp. 521-526

Parallel and Flux Forced Windings in Discontinuous Machines
Jeff Proverbs (Force Engineering Ltd, United Kingdom); Tom Cox (Force
Engineering Ltd & University of Bath, United Kingdom); John Eastham (The

University of Bath, United Kingdom)
pp. 527-532

S-09 MA: Modeling

Oral Session

Modelling and Precalculation of Additional Losses of Inverter Fed
Asynchronous Induction Machines of Traction Drives

Erich Schmidt (Vienna University of Technology, Austria)
pp. 533-538

Modelling and Field Orientated Current Control of a Two-Star 6-Phase IPMSM
for Gearless Wheel Drives
Rinaldo Arnold (Lucerne University of Applied Sciences and Arts,
Switzerland); Vinzenz V. Haerri (Lucerne University of Applied Sciences &

Arts, Switzerland)
pp. 539-544

A Transient 2D Model of an Electrodynamic Wheel Moving Above a
Conductive Guideway
Nirmal Paudel (University of North Carolina at Charlotte & UNCC, USA);
Jonathan Z. Bird (University of North Carolina at Charlotte, USA); Subhra
Paul (University of North Carolina at Charlotte, USA); Dheeraj Bobba

(University of North Carolina at Charlotte, USA)
pp. 545-550

Modeling and Characterizing the Inter-Turn Short Circuit Fault in PMSM
Babak Vaseghi (INPL, France); Abdesslem Djerdir (University of Technology,

Belfort Montbeliard, France)
pp. 551-556

A Design-Oriented Model of Doubly-Fed Induction Machine
Nicola Bianchi (Universita di Padova - University of Padova, Italy); Luigi
Alberti (University of Padova, Italy); Silverio Bolognani (University of Padova,

Italy)
pp. 557-562

Model Reference Adaptive Control of Five-phase IPM Motors Based on Neural
Network
Lusu Guo (Rensselaer Polytechnic Institute, USA); Leila Parsa (Rensselaer
Polytechnic Institute, USA)

Xiv



pp. 563-568

Tuesday, May 17

S-11 TM: Sensorless Control

Oral Session

Design and Analysis of a Sensorless Sliding Mode Flux Observer for Induction
Motor Drives

Mihai Comanescu (Penn State Altoona, USA)
pp. 569-574

A Fast Response Speed Control for IPMSM Position Sensorless Control Using
Direct-Type Adaptive-Observer
Masaru Hasegawa (Chubu University, Japan); Hiroki Yamauchi (Chubu

University, Japan); Keiju Matsui (Chubu University, Japan)
pp. 575-580

Current Observer Based Position Estimation Using the Stationary Frame
Equivalent of a Synchronous Frame Pl Regulator for PMSM Sensorless Drives
Hongrae Kim (ABB Inc., USA); Mahshid Amirabadi (Texas A&M University,

USA); Steven Englebretson (ABB Inc., USA); Waqas Arshad (ABB Inc., USA)
pp. 581-586

Robust ANN-Based Nonlinear Speed Observer for Permanent Magnet
Synchronous Machine Drives
Hicham Chaoui (Université du Québec a Trois-Rivieres, Canada); Pierre

Sicard (Université du Québec a Trois-Riviéres, Canada)
pp. 587-592

Sensorless Capability of Fractional-Slot Surface-Mounted PM Motors
Adriano Faggion (Universita di Padova - University of Padova, Italy);
Emanuele Fornasiero (Universita di Padova - University of Padova, Italy);
Nicola Bianchi (Universita di Padova - University of Padova, Italy); Silverio

Bolognani (University of Padova, Italy)
pp. 593-598

Sensorless Control of Permanent Magnet Synchronous Motor Using ANFIS
Based MRAS
Manu Jain (Concordia University, Canada); Mukhtiar Singh (Ecole de
Technologie Superieure, Montreal, Quebec, Canada); Ambrish Chandra

(ETS, Canada); Sheldon S Williamson (Concordia University, Canada)
pp. 599-606

S-12 TM: Motors/Generators

Oral Session
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Simulation of Steady-State and Transient Operational Behaviour of Variable-
Speed Motor-Generators of Hydro Power Plants

Erich Schmidt (Vienna University of Technology, Austria)
pp. 607-611

New Approach to Cogging Torque Simulation Using Numerical Functions
SeyedAmin Saied (K.N.Toosi University, Iran); Karim Abbaszadeh (Amir Kabir
University of Technology, Iran); Alberto Tenconi (Politecnico di Torino, Italy);

Silvio Vaschetto (Politecnico di Torino, Italy)
pp. 612-617

Sensitivity Analysis of the Surge Test Applied to AC Machines
Stefan Grubic (Georgia Institute of Technology, USA); Ronald Harley (Georgia
Institute of Technology, USA); Thomas G. Habetler (Georgia Institute of

Technology, USA); Jose Restrepo (Universidad Sim“on Bol'ivar, Venezuela)
pp. 618-623

Modern PWM Drives and High Speed Machines

Marc Schoning (e+a Elektromaschinen und Antriebe AG, Switzerland)
pp. 624-629

Design and Optimization of Concentric Saddle Shaped Coils for Permanent
Magnet Transverse Flux Machine in Segmented Construction
Salwa Baserrah (University of Bremen, Germany); Bernd Orlik (University of

Bremen, Germany)
pp. 630-635

Inter-turn Fault Modeling of a Variable Speed PM Wind Generator Using
Physics-based Approach

Osama Mohammed (Florida International University, USA)
pp. 636-641

S$-13 TM: Miscellaneous Applications

Oral Session

A Novel Concept of a Single-Drive Bearingless Motor

Juinchi Asama (Shizuoka University, Japan)
pp. 642-646

Modeling of Power System Dynamic Devices Incorporated in Dynamic

Computation for Power Systems (DCPS) for Transient Stability Analysis
Norazlan Hashim (Universiti Teknologi MARA, Malaysia); Ngah Ramzi
Hamzah (Universiti Teknologi Mara, Malaysia); Pauziah Mohd Arsad
(Universiti Teknologi MARA, Malaysia); Rahimi Baharom (Universiti Teknologi
MARA, Malaysia); Nik Fasdi Nik Ismail (Universiti Teknologi Mara (UiTM),
Malaysia); Norziana Aminudin (University of Technology MARA, Malaysia);
Dalina Johari (University of Technology MARA, Malaysia); Ahmad Adib

Sallehhudin (Advanced Power Solutions Sdn. Bhd., Malaysia)
pp. 647-652
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Design and Realization of Group Control System for FFU Based on ZigBee
Wireless Sensor Network
Wang Yiwang (Suzhou Vocational university, P.R. China); Cao Fengwen

(Suzhou Vocational University, P.R. China)
pp. 653-656

Design Guideline of DC Distribution Systems for Home Appliances: Issues
and Solution
Joon-Young Jeon (University of Sungkyunkwan, Korea); Jong-Soo Kim
(Sungkyunkwan University, Korea); Gyu-Yeong Choe (Sungkyunkwan
University, Korea); Byoung-Kuk Lee (Sungkyunkwan University, Korea); Jin
Hur (University of Ulsan, Korea); Hyun-Cheol Jin (Samsung Electronics,

Korea)
pp. 657-662

Issues with the Design of Brushless Doubly-Fed Reluctance Machines:
Unbalanced Magnetic Pull, Skew and Iron Losses
David Dorrell (University of Technology Sydney, Australia); Andrew M Knight
(University of Alberta, Canada); Robert Betz (University of Newcastle,

Australia)
pp. 663-668

Continued Operation of Delta-connected Ac Motor-drive Systems Under Short-
circuit Fault
Ahmed Sayed-Ahmed (Rockwell Automation, USA); Behrooz Mirafzal (Florida

Int'l University, USA); Nabeel Demerdash (Marquette University, USA)
pp. 669-674

S-14 TM: Modeling

Oral Session

Time Discretization Issues in Induction Machine Model Solving for Real-time
Applications
Bhakti Joshi (Indian Institute of Technology Bombay, India); Mukul

Chandorkar (Indian Institute of Technology-Bombay, India)
pp. 675-680

Modeling of Nine-Phase Interior Permanent Magnet Machines (IPM) Including
Harmonic Effects
Amrit Gautam (TTU, USA); Sosthenes Karugaba (Tennessee Technological

University, USA); Ojo Joseph (Tennessee Tech University, USA)
pp. 681-686

Development of Transient FE-Physics-Based Model of Induction for Real Time
Integrated Drive Simulations

Osama Mohammed (Florida International University, USA)
pp. 687-692
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Finite Element Analysis, Modeling and Torque Distribution Control for
Switched Reluctance Motors with High Non-linear Inductance Characteristics
Bao-Huy Nguyen (Hanoi University of Science and Technology, Vietnam);

Cao-Minh Ta (Hanoi University of Science and Technology, Vietham)
pp. 693-698

Modeling and Experimental Validation of a Fault Mitigation Method in

Induction Motor-Drive Systems Using a Magnetic Equivalent Circuit
Shaohua Suo (Marquette University, USA); Gennadi Sizov (Marquette
University, USA); Ahmed Sayed-Ahmed (Rockwell Automation, USA); Nabeel

Demerdash (Marquette University, USA)
pp. 699-704

A General Mathematical Model for Non-Redundant Fault-Tolerant Inverters
Fabio Genduso (University of Palermo, Italy); Rosario Miceli (University of

Palermo, Italy)
pp. 705-710

S-15 TM: Wind Energy

Oral Session

A Novel Decoupled Interconnecting Method for Current Source Converter
Based Offshore Wind Farms
Mitesh Popat (Ryerson University, Canada); Bin Wu (ELCERU, Canada);

Navid Reza Zargari (Rockwell Automation Canada, Canada)
pp. 711-716

Analytical and FE Calculation of Eddy-current Losses in PM Concentrated
Winding Machines for Wind Turbines
Jassal (TU Delft, The Netherlands); Henk Polinder (Delft University of

Technology, The Netherlands)
pp. 717-722

Development of Optimal Controllers for a DFIG Based Wind Farm in a Smart
Grid Under Variable Wind Speed Conditions
Priyam Chakravarty (Missouri S&T, USA); Ganesh Kumar Venayagamoorthy
(Missouri University of Science and Technology & Real-Time Power and

Intelligent Systems Laboratory, USA)
pp. 723-728

Different Torque Ripple Reduction Methods for Wind Energy Conversion
Systems Using Diode Rectifier and Boost Converter
Yuanye Xia (University of Strathclyde, United Kingdom); Khaled Ahmed
(University of Strathclyde, United Kingdom); Barry Williams (University of

Strathclyde, United Kingdom)
pp. 729-734

Energy Yield of Two Generator Systems for Small Wind Turbine Application
Samuel Ani (Delft University of Technology, The Netherlands); Henk Polinder
(Delft University of Technology, The Netherlands); Braham Ferreira (Delft
University of Technology, The Netherlands)
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pp. 735-740

Direct Torque Control of Cascaded Brushless Doubly Fed Induction Generator
for Wind Energy Applications
Yongchang Zhang (University of Technology Sydney, Australia); Jianguo Zhu

(University of Technology Sydney, Australia)
pp. 741-746

PS-02: Poster Session

Poster Session

Direct Decoupled Active and Reactive Power Control of Doubly Fed Induction
Machine Without Rotor Position Sensors and with Robustness to Saturation
and Parameter Variation
Navid Amiri (Isfahan University of Technology, Iran); S. Mohammad Madani
(Isfahan University of Technology, Iran); Hossein Abootorabi Zarchi (Ferdowsi

University, Iran)
pp. 747-752

Power Factor Compensation for CSC-fed PMSM Drive Using D-axis Stator
Current Control
Ehsan Al-nabi (Ryerson University, Canada); Bin Wu (ELCERU, Canada);
Navid Reza Zargari (Rockwell Automation Canada, Canada); Vijay K Sood

(University of Ontario Institute of Technology, Canada)
pp. 753-758

A New Torque Hysteresis Control Algorithm for Direct Torque Control of an IM
Drive
Muhammad Hafeez (Lakehead University, Canada); Mohammad Nasir Uddin

(Lakehead University, Canada)
pp. 759-764

Model Predictive Direct Torque Control for Grid Synchronization of Doubly
Fed Induction Generator
Yongchang Zhang (University of Technology Sydney, Australia); Jianguo Zhu
(University of Technology Sydney, Australia); Jiefeng Hu (University of

Technology, Australia)
pp. 765-770

Simple and Robust Predictive Direct Control of DFIG with Low Constant
Switching Frequency and Reduced Torque and Flux Ripples
Jiefeng Hu (University of Technology, Australia); Jianguo Zhu (University of
Technology Sydney, Australia); Yongchang Zhang (University of Technology
Sydney, Australia); Qishuang Ma (Beijing University of Aeronautics &
Astronautics, P.R. China); Youguang Guo (University of Technology Sydney,

Australia)
pp. 771-776

Control for High Instantaneous Torque From Induction Machines: Methods
and Limits
Veysel Buyukdegirmenci (University of lllinois at Urbana Champaign, USA);
Krein Philip T. (University of lllinois, USA)
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pp. 777-782

Influence of a Converter Control Malfunction on the Harmonic Behavior of
Wind Turbines with Permanent Magnet Generator
Rui Melicio (University of Beira Interior, Portugal); Victor Mendes (Instituto
Superior de Engenharia de Lisboa, Portugal); Joao Cataldo (University of

Beira Interior, Portugal)
pp. 783-788

A Wavelet Based Multi-Resolution Controller for Sensorless Position Control
of PM Synchronous Motors At Low Speed
Arash Nejadpak (Florida International University, USA); Ahmed Mohamed
(Florida International University, USA); Osama Mohammed (Florida

International University, USA)
pp. 789-794

The Single-Phase Brushless Doubly-Fed Machine as a Generator for Wind
Turbines
Thomas Logan (University of Cambridge, United Kingdom); Teng Long
(University of Cambridge, United Kingdom); Richard McMahon (University of

Cambridge, United Kingdom)
pp. 795-800

Minimum Reactive Power Tracking with MPPT of Converter Excited Induction
Generator for Wind Power Generation
Noriyuki Kimura (Osaka Institute of Technology, Japan); Kenichi Nakatani
(Osaka Institute of Technology, Japan); Morizane Toshimitsu (Osaka Institute
of Technology, Japan); Nishida Yasuyuki (Chiba Institute of Technology,
Japan)
pp. 801-806

DC Link Current Control of Cascaded Current Source Converter Based
Offshore Wind Farms
Mitesh Popat (Ryerson University, Canada); Bin Wu (ELCERU, Canada);

Navid Reza Zargari (Rockwell Automation Canada, Canada)
pp. 807-812

Improved Low Voltage Ride Thorough Capability of Wind Farm Using
STATCOM
Miad Mohaghegh Montazeri (Ryerson University, Canada); David Xu
(Ryerson University, Canada); Bo Yuwen (Beijing Goldwind Science &

Creation Windpower Equipment Co., Ltd., P.R. China)
pp. 813-818

Synchronous Generator Based Wind Energy Conversion System (WECS)
Using Multi-modular Converters with Autonomous Controllers
Maira Zulgarnain (Ryerson University Toronto, Canada); David Xu (Ryerson
University, Canada); Bo Yuwen (Beijing Goldwind Science & Creation

Windpower Equipment Co., Ltd., P.R. China)
pp. 819-824

Low Cost Current Source Converter Solutions for Variable Speed Wind Energy
Conversion Systems
Jingya Dai (Rockwell Automation, Canada); Jiacheng Wang (Ryerson
University, Canada); Bin Wu (ELCERU, Canada); David Xu (Ryerson
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University, Canada); Navid Reza Zargari (Rockwell Automation Canada,

Canada)
pp. 825-830

Laminated Circumferential Transverse Flux Machines - Lamination Concept
and Applicability to Electrical Vehicles
Manuel Gartner (University of Stuttgart, Germany); Peter Seibold (University

of Stuttgart, Germany); Nejila Parspour (University of Stuttgart, Germany)
pp. 831-837

Multi-Source Traction Drive for Axial Flux Permanent Magnet In-Wheel
Synchronous Motor
Ciro Attaianese (University of Cassino, Italy); Mauro Di Monaco (University of

Cassino, Italy); Giuseppe Tomasso (University of Cassino, Italy)
pp. 838-843

Transient and Islanding Performance of Grid-Connected Induction Generator
Feeding Induction Motor and Resistive Loads

Saad Alghuwainem (KSU, Saudi Arabia)
pp. 844-847

Minimising Capacitor Lifetime Failures in Power Converters for Wave Energy
Applications
Jonathan Shek (The University of Edinburgh, United Kingdom); Ewen
Macpherson (The University of Edinburgh, United Kingdom); Markus Mueller

(University of Edinburgh, United Kingdom)
pp. 848-853

Stability Analysis of a DC/DC Boost Converter Fed Permanent Magnet
Brushless Motor Drive
Abdul Karim Al Shanfari (The University of Sheffield, United Kingdom); Jiabin

Wang (The University of Sheffield, United Kingdom)
pp. 854-859

Design-oriented Analysis on Parameters of Bidirectional Converter Based on
the Unbalance Factor
Weiying Wang (Zhejiang University, P.R. China); Wei Zhang (Zhejiang
University, P.R. China)
pp. 860-865

Design of Symmetric Voltage Cancellation Control for LCL Converters in
Inductive Power Transfer Systems

Hunter Wu (Energy Dynamics Laboratory, USA)
pp. 866-871

Implementation of a DC-DC Converter with Variable Structure Control of
Switched Systems
Rodrigo Cardim (UNESP - Univ Estadual Paulista, Brazil); Marcelo Teixeira
(UNESP - Univ Estadual Paulista, Brazil); Edvaldo Assungéo (UNESP - Univ
Estadual Paulista, Brazil); Marcio Covacic (UEL - Londrina State University,
Brazil); Falcondes Seixas (UNESP - Univ Estadual Paulista, Brazil); Flavio
Faria (UNESP - Univ Estadual Paulista, Brazil); Edson Mainardi (UNESP -

Univ Estadual Paulista, Brazil)
pp. 872-877
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A Sensorless Speed Estimation Method for Wound Rotor Induction Machine
Sinisa Djurovi¢ (The University of Manchester, United Kingdom); Slobodan

Djukanovi¢ (University of Montenegro, Montenegro)
pp. 878-883

A 6/4 Pole PM-Assisted Synchronous Reluctance Motor Drive

Tzu-Shien Chuang (Mingchi University of Technology, Taiwan)
pp. 884-889

Electric Machines as Metamaterials: Induction Machine Design Using Planar
Layer Models
Matthew P. Magill (University of lllinois at Urbana-Champaign, USA); Krein
Philip T. (University of Illinois, USA)
pp. 890-895

Investigation of Thermal Stress in the Rotor of Doubly-Fed Induction
Generators At Synchronous Operating Point
Jakob Jung (Dresden University of Technology, Germany); Wilfried Hofmann

(TU-Dresden, Germany)
pp. 896-901

A Novel Equivalent Circuit Involving Stray Load Loss and Harmonic Torques
for High Speed Induction Motors Driven by Inverters

Katsumi Yamazaki (Chiba Institute of Technology, Japan)
pp. 902-907

Experimental Study of the Effect of Positive Sequence Voltage on the Derating
of Induction Motors Under Voltage Unbalance
Enrique C. Quispe (Universidad Auténoma de Occidente, Colombia); Xosé
Lopez-Fernandez (Universidad de Vigo, Spain); Andre Mendes (F. C. T.
University of Coimbra/ IT- Coimbra, Portugal); Antonio J. Marques Cardoso
(University of Coimbra, FCTUC/IT, Portugal); Jairo Palacios (Universidad del

Valle, Colombia)
pp. 908-912

Performance Evaluation of Induction Motor Efficiency and In-service Losses
Measurement Using Standard Test Methods
He Zhang (University of Nottingham & WRc plc, United Kingdom); Pericle
Zanchetta (University of Nottingham, United Kingdom); Chris Gerada
(University of Nottingham, United Kingdom); Keith Bradley (University of
Nottingham, United Kingdom); Junyi Liu (University of Nottingham, United
Kingdom)
pp. 913-917

A Simple and Low Cost Three-Phase Sector Induction Machine
Adilson Tavares (Sul Riograndense Federal Institute, Brazil); Aly F Flores
Filho (Federal University of Rio Grande do Sul, Brazil); Yeddo Blauth (Federal

University of Rio Grande do Sul (UFRGS), Brazil)
pp. 918-923
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Decoupling Manufacturing Sources of Cogging Torque in Fractional Pitch
PMSM
Mark Thiele (Charles Darwin University, Australia); Greg Heins (Charles
Darwin University, Australia); Travis Brown (Charles Darwin University,

Australia)
pp. 924-929

Finite-Element Analysis and Design of a Radial-Field Brushless PM Machine
Utilizing Soft Magnetic Composites
Gene Liew (University of Adelaide, Australia); Chun Tang (University of
Adelaide, Australia); Wen Soong (University of Adelaide, Australia); Nesimi
Ertugrul (University of Adelaide, Australia); David Gehlert (Intelligent Electric

Motor Solutions Pty. Ltd., Australia)
pp. 930-935

Improving the Torque Output in Radial- and Axial-Flux Permanent-Magnet
Synchronous Machines with Concentrated Windings by Using a Combined
Wye-Delta Connection
Hendrik Vansompel (Ghent University, Belgium); Peter Sergeant (Ghent
University, Belgium); Luc Dupré (Ghent University, Belgium); Alex Van den

Bossche (Ghent University, Belgium)
pp. 936-941

Adaptive Feedforward Control to Compensate Cogging Torque and Current
Measurement Errors for PMSMs
Kheng Yeo (Charles Darwin University, Australia); Greg Heins (Charles
Darwin University, Australia); Friso DeBoer (Charles Darwin University,

Australia); Benjamin Saunders (Charles Darwin University, Australia)
pp. 942-947

Improved Model for Design of Permanent Magnet Machines with Concentrated
Windings
Hung VuXuan (Delft University of Technology, The Netherlands); Domenico
Lahaye (Delft University of Technology, The Netherlands); Henk Polinder
(Delft University of Technology, The Netherlands); Braham Ferreira (Delft

University of Technology, The Netherlands)
pp. 948-954

Methods for Determining the Parameters and Characteristics of PMSM
Maryam Kazerooni (University of Windsor, Canada); Narayan Kar (University

of Windsor, Canada)
pp. 955-960

Detection and Classification of Electrical Supply Voltage Quality to Electrical
Motors Using the Fuzzy-Min-Max Neural Network
Harapajan Singh (Universiti Teknologi MARA, Malaysia); Mohd Zaki Abdullah
(Universiti Teknologi MARA, Malaysia); Anas Qutieshat (Al-Balga’ Applied

University, Jordan)
pp. 961-965

Integrating the S-PQDA Software Tool in the Utility Power Quality Management
System

Mohamed Faisal (Universiti Kebangsaan Malaysia, Malaysia); Azah

Mohamed (Universiti Kebangsaan Malaysia, Malaysia)
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pp. 966-970

Effect of Iron Losses on the Model and Control of a Hybrid Excitation
Synchronous Generator
Rita Mbayed (University of Cergy Pontoise - France, France); Lionel Vido
(SATIE, University of Cergy-Pontoise, CNRS, France); Georges Salloum
(Lebanese University, Faculty of Engineering, Lebanon); Eric Monmasson
(Université Cergy-Pontoise, France); Mohamed Gabsi (SATIE, ENS Cachan,

CNRS Universud, France)
pp. 971-976

S-16 TA: PM Machines

Oral Session

Experimental Verification of Core and Magnet Losses in a Concentrated
Wound IPM Machine with V-Shaped Magnets Used in Field Weakening
Applications
Lester Chong (University of New South Wales, Australia); Rukmi Dutta
(University of New South Wales, Australia); M. Fazlur Rahman (University of
New South Wales, Australia); Howard Lovatt (CSIRO Materials Science and

Engineering, Australia)
pp. 977-982

Design Procedure of IPM Motor Drive for Railway Traction
Massimo Barcaro (Universita di Padova - University of Padova, Italy);
Emanuele Fornasiero (Universita di Padova - University of Padova, Italy);
Nicola Bianchi (Universita di Padova - University of Padova, Italy); Silverio

Bolognani (University of Padova, Italy)
pp. 983-988

Torque Ripple Compensation Based on Instantaneous Torque Estimation in
Permanent Magnet Synchronous Motors
Noriya Nakao (Shibaura Institute of Technology, Japan); Kan Akatsu

(Shibaura Institute of Technology, Japan)
pp. 989-994

Optimal Torque Matching of a Magnetic Gear Within a Permanent Magnet
Machine
David Evans (University of Sheffield, United Kingdom); Zi Qiang Zhu

(University of Sheffield, United Kingdom)
pp. 995-1000

Influence of Design Parameters on Wide Speed Range Concentrated Winding
PM Machines
Shah Rahman (University of Alberta, Canada); Andrew M Knight (University

of Alberta, Canada)
pp. 1001-1006

S-17 TA: Converters

Oral Session
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High-Frequency AC Drive Fed by One-Stage VF-Input AC-AC Converter

Jie Chang (Eaton Corporation, USA)
pp. 1007-1012

Modular Multilevel Converter for Medium-Voltage Applications
Grain Philip Adam (University of Strathclyde, United Kingdom); Khaled

Ahmed (University of Strathclyde, United Kingdom)
pp. 1013-1018

Analysis of a Railway Power System Based on Four Quadrant Converters
Operating Under Faulty Conditions
Andre Mendes (F. C. T. University of Coimbra/ IT- Coimbra, Portugal);
Ricardo Rocha (F.C.T. - U. Coimbra, Portugal); Antonio J. Marques Cardoso

(University of Coimbra, FCTUC/IT, Portugal)
pp. 1019-1024

A Quadratic High Step-Up DC-DC Converter with Voltage Multiplier
Shih-Ming Chen (National Cheng-Kung University, Taiwan); T. J. Liang
(Cheng Kung University, Taiwan); Lung-Sheng Yang (National Cheng Kung
University, Taiwan); Jiann-Fuh Chen (National Cheng Kung University,
Taiwan); Kai-Cheung Juang (Industrial Technology Research Institute,

Taiwan)
pp. 1025-1029

A Novel Integrated AC Choke for Common-mode Voltage Suppression in
Power Converter Systems
Ning Zhu (Ryerson University, Canada); Jinsong Kang (Tongji University, P.R.
China); David Xu (Ryerson University, Canada); Bin Wu (ELCERU, Canada);
Yuan Xiao (Rockwell Automation, Allen Bradley, Canada)
pp. 1030-1035

Optimized PID Controller for Both Single Phase Inverter and MPPT SEPIC DC/
DC Converter of PV Module
Ahmad El Khateb (University of Malaya, Malaysia); Nasrudin Abdul Rahim
(University Malaya, Malaysia); Jeyraj Selvaraj (University Malaya, Malaysia)
pp. 1036-1041

S-18 TA: Induction Machines

Oral Session

A PWM Harmonics Elimination Method in Simultaneous Estimation of
Magnetic Field and Displacements in Bearingless Induction Motors

Akira Chiba (Tokyo Institute of Technology, Japan)
pp. 1042-1047

Derating Factors for Direct Online Induction Machines When Supplied with
Voltage Harmonics: A Critical View
Colin Debruyne (UGent & HoWest dept. GKG, Belgium); Jan Desmet (UGent,
Belgium); Stijn Derammelaere (UGent, Belgium); Lieven Vandevelde (Ghent
University, Belgium)
pp. 1048-1052
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An Analytical Solution for the Torque and Power of a Solid-Rotor Induction
Motor
Miroslav Markovic (EPFL Lausanne & LAI, Switzerland); Yves Perriard

(Laboratory director, Switzerland)
pp. 1053-1057

Analytical Calculation of Electrodynamic Levitation Forces in a Special-
Purpose Linear Induction Motor
Jacek F Gieras (University of Technology and Life Sciences & Hamilton
Sundstrand Applied Research, Poland); Zdzislaw Gientkowski (University of
Technology and Life Sciences, Poland); Jacek Mews (University of

Technology and Life Sciences, Poland)
pp. 1058-1063

Diagnosis and Isolation of Air-gap Eccentricities in Closed-loop Controlled
Doubly-Fed Induction Generators
Vivek M Sundaram (Texas A&M University, USA); Hamid Toliyat (Texas A&M

University, USA)
pp. 1064-1069

S-19 TA: Control

Oral Session

Periodic Disturbance Rejection of a PMSM with Adaptive Control Algorithms

Sebastian Maier (DLR, Germany)
pp. 1070-1075

Construction and Control of an Air-Cored Permanent Magnet Linear Generator
for Direct Drive Wave Energy Converters
Rieghard Vermaak (University of Stellenbosch, South Africa); Maarten

Kamper (Stellenbosch University, South Africa)
pp. 1076-1081

Ideal Integration of Observers with Sinusoidal States by Sliding Mode -
Application to Direct Field Orientation of Motor Drives

Mihai Comanescu (Penn State Altoona, USA)
pp. 1082-1087

Implementation of Emotional Controller (BELBIC) for Synchronous Reluctance
Motor Drive
Ehsan Daryabeigi (IAU-YRC, Iran); Hossein Abootorabi Zarchi (Ferdowsi
University, Iran); Gholam Reza Arab Markadeh (Unversity of shahrekord,

Iran); Aziz Rahman (IEMD - Chair, Canada); Caro Lucas (Prof, Iran)
pp. 1088-1093

Comparative Study of PMSM Drive Systems Based on Current Control and
Direct Torque Control in Flux-weakening Control Region
Yukinori Inoue (Osaka Prefecture University, Japan); Shigeo Morimoto
(Osaka Prefecture University, Japan); Masayuki Sanada (Osaka Prefecture
University, Japan)
pp. 1094-1099
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Two-level Backward Operation of a VSMC for PMSG Grid-connected Variable
Speed Wind Turbine Systems
Mohamed F Aner (University of Calgary & Helwan University, Canada); Ed

Nowicki (University of calgary, Canada)
pp. 1100-1106

S-20 TA: Wind Energy

Oral Session

Robust Decoupling Strategy for Speed Control of Permanent Magnet
Synchronous Generator in Wind Energy Conversion Systems
Adel Merabet (Saint Mary's University, Canada); Jogendra Singh Thongam
(STAS Inc., Canada); Alireza Safaee (Queen's University, Canada); Maijid

Pahlevaninezhad (Queen's university, Canada)
pp. 1107-1112

Torque/Power Rating Design of an IPM Machine for Maximum Profit-To-Cost
Ratio in Wind Power Generation
Mattia Morandin (Universita di Padova - University of Padova, Italy);
Emanuele Fornasiero (Universita di Padova - University of Padova, Italy);
Silverio Bolognani (University of Padova, Italy); Nicola Bianchi (Universita di

Padova - University of Padova, Italy)
pp. 1113-1118

Performance Evaluation of Grid Connected Wind Energy Conversion Systems
with Five-phase Modular Permanent Magnet Synchronous Generators
Ayman Abdel-Khalik (Alexandria University, Egypt); Khaled Ahmed

(University of Strathclyde, United Kingdom)
pp. 1119-1124

Induction Generators for Direct-Drive Wind Turbines
Matthew Henriksen (Technical University of Denmark, Denmark); Bogi

Jensen (Technical University of Denmark, Denmark)
pp. 1125-1130

State of the Art in Generator Technology for Offshore Wind Energy Conversion
Systems
Zhaogiang Zhang (Norwegian University of Science and Technology,

Norway); Alexey Matveev (Smartmotor, Norway)
pp. 1131-1136

A Novel Control Strategy of an Active Crowbar for DFIG-Based Wind Turbine
During Gird Faults
Yuan Ren (Zhejiang University, P.R. China); Wei Zhang (Zhejiang University,

P.R. China)
pp. 1137-1142
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S-21 WM: PM Machines

Loss Study of a Novel Axial Flux Permanent Magnet Machine
Trong Duy Nguyen (Nanyang Technological University, Singapore); King Jet
Tseng (Nanyang Technological University, Singapore); Chi Zhang (NIngbo
Institute of Technology, Zhejiang University, P.R. China); Shao Zhang
(Nanyang Technological University, Singapore)
pp. 1143-1148

Constrained Online Efficiency Optimization to Guarantee Load Support in
Motor Drives
Ali Bazzi (University of lllinois at Urbana-Champaign, USA); Krein Philip T.

(University of lllinois, USA)
pp. 1149-1152

A Brushless DC Motor Design for an Aircraft Electro-Hydraulic Actuation
System
Xiaoyan Huang (Zhejiang University, P.R. China); Chris Gerada (University of
Nottingham, United Kingdom); Andrew Goodman (University of Nottingham,
United Kingdom); Keith Bradley (University of Nottingham, United Kingdom);
He Zhang (University of Nottingham & WRc plc, United Kingdom); Youtong

Fang (Zhejiang University, P.R. China)
pp. 1153-1158

Initial Experimental Verification of a Compact Permanent Magnet Transverse
Flux Machine in a Sector Configuration
Salwa Baserrah (University of Bremen, Germany); Bernd Orlik (University of

Bremen, Germany)
pp. 1159-1164

Performance Evaluation of Brushless DC Permanent Magnet Motor Using
Finite Element Method
Thiago Hideki Akinaga (Federal University of Santa Catarina, Brazil);
Cristofaro Pompermaier (Whirlpool / Embraco, Brazil); Flavio Kalluf (Whirlpool
/ Embraco, Brazil); Mauricio Valencia Ferreira da Luz (University Federal of

Santa Catarina & CTC/GRUCAD, Brazil)
pp. 1165-1170

Evaluation of Inductance in a Permanent Magnet Synchronous Motor
Abraham Gebregergis (Nexteer Automotive, USA); Mohammad Islam
(Nexteer Automotive, USA); Tomy Sebastian (Nexteer Automotive, USA);

Raja Ramaksishnan (Nexteer Automotive, USA)
pp. 1171-1176

S-22 WM: Motors/Generators

Oral Session
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New Phase Estimation Methods Dedicated to High-Frequency Voltage
Injections for Sensorless PMSM Drives

Shinji Shinnaka (Kanagawa University, Japan)
pp. 1177-1182

Optimised Segmental Rotor Switched Reluctance Machines with a Greater
Number of Rotor Segments Than Stator Slots
James Widmer (Newcastle University, United Kingdom); Barrie Mecrow

(Newcastle University, United Kingdom)
pp. 1183-1188

Development of an Efficient Photo Voltaic Maximum Power Point Tracking
Controller
Subiyanto Subiyanto (Universiti Kebangsaan Malaysia, Malaysia); Azah
Mohamed (Universiti Kebangsaan Malaysia, Malaysia); Ma Hannan

(Universiti Kebangsaan Malaysia, Malaysia)
pp. 1189-1194

EMF and Efficiency Measurements of a Novel Self-Excited Reluctance
Generator

Kazumi Kurihara (lbaraki University, Japan)
pp. 1195-1200

Harmonic Impact of Different Distributed Generation Units on Low Voltage
Distribution System
Aida Fazliana Abdul Kadir (Universiti Kebangsaan Malaysia, Malaysia); Azah
Mohamed (Universiti Kebangsaan Malaysia, Malaysia); Hussain Shareef

(University Kebangsaan Malaysia, Maldives)
pp. 1201-1206

Modal Analysis of Operational End Winding Vibrations
Christian Kreischer (TU Dortmund University & Institute of electrical drives
and mechatronics, Germany); Stefan Kulig (TU Dortmund University,

Germany); Dagmar Thien (Siemens AG, Germany)
pp. 1207-1212

S$-23 WM: Miscellaneous Applications

Oral Session

Active Reduction of Audible Noise Exciting Radial Force-Density Waves in
Induction Motors
David Franck (RWTH Aachen University, Germany); Michael van der Giet
(RWTH Aachen University Germany, Germany); Kay Hameyer (RWTH

Aachen University, Germany)
pp. 1213-1218

A Three-level Five-phase Space-vector Modulation Algorithm Based on the
Decomposition Method
Martin Jones (Liverpool John Moores University, United Kingdom); Wahyu
Satiawan (Liverpool John Moores University, United Kingdom); Emil Levi
(Liverpool John Moores University, United Kingdom)

XXiX



pp. 1219-1224

Multiphysic Design Rules Applied to Inductors or Transformers for Railway
Application
Mathieu Rossi (Ecole Centrale de Lille (France) & Alstom Transport Belgium,
France); Michel Hecquet (University Lille Nord de France / Ecole Centrale de
Lille, France); Vincent Lanfranchi (LEC, University of Technology of
Compiégne, France)
pp. 1225-1230

Novel Equipment for the Measurement of Core Losses in Laminations for
Advanced Machines
Maged Ibrahim (Concordia University, Canada); Pragasen Pillay (Concordia

University, Canada)
pp. 1231-1236

Modelling of a Magnetic Gear Considering Rotor Eccentricity
Leandro Percebon (ESSS - Engineering Simulation and Scientific Software
Ltda, Brazil); Rodrigo Ferraz (ESSS - Engineering Simulation and Scientific
Software Ltda, Brazil); Mauricio Valencia Ferreira da Luz (University Federal

of Santa Catarina & CTC/GRUCAD, Brazil)
pp. 1237-1241

Full Bridge Rectifier Generating Mode of a 30/20-pole Hybrid Excitation Doubly
Salient Machine
Zhihui Chen (Nanjing University of Aeronautics and Astronautics, P.R. China);
Yangguang Yan (Nanjing University of Aeronautics and Astronautics, P.R.

China)
pp. 1242-1246

S-24 WM: Control

Oral Session

A New Direct Torque Control for AC Motors with Over Modulation Ability
Ahmad Ghaderi (Toyota Central R&d Labs., Inc., Japan); Masaru Sugai
(Toyota Central R&d Labs., Inc., Japan); Takaji Umeno (Toyota Central R&d

Labs., Inc., Japan); Yasushi Amano (Toyota Central R&d Labs., Inc., Japan)
pp. 1247-1252

Field-Weakening Method for V/f-Controlled Hoist Drive
Janne Saloméaki (Konecranes Plc, Finland); Mikko Porma (Konecranes Plc,

Finland)
pp. 1253-1258

Eliminating All Machine Parameters in Encoderless Predictive Torque Control
Without Signal Injection

Peter Landsmann (Technical University of Munich, Germany); Christoph

Hackl (Technical University of Munich, Germany); Ralph Kennel (Technical

University of Munich, Germany)
pp. 1259-1264

XXX



Inverter Synchronization Control with Internal Model Principle
Yongpeng Zhang (Prairie View A&M University, USA); Chao Xia (Prairie View
A&M University, USA); Jian Zhang (Prairie View A&M University, USA); Liping

Guo (Northern lllinois University, USA)
pp. 1265-1269

Analysis and Optimization of a Modular Stator Core with Segmental Teeth and
Solid Back Iron for PM Electric Machines
Jianxin Shen (Zhejiang University, P.R. China); Canfei Wang (Zhejiang
University, P.R. China); Dongmin Miao (Zhejiang University, P.R. China);
Mengjia Jin (Zhejiang University China, P.R. China); Dan Shi (Zhejiang
University, P.R. China); Yunchong Wang (Zhejiang University, P.R. China)
pp. 1270-1275

Algebraic Design of Full-Order Flux Observer for IPMSM Position Sensorless
Control
Atsushi Matsumoto (Nagoya University, Japan); Masaru Hasegawa (Chubu
University, Japan); Mutuwo Tomita (Gifu National College of Technology,

Japan); Keiju Matsui (Chubu University, Japan)
pp. 1276-1281

S-25 WM: Electric Vehicle

Oral Session

Novel Multi-Mode Single Leg Converter for Hybrid Electric Vehicles
Taesik Park (University of Michigan-Dearborn, USA); Taehyung Kim

(University of Michigan-Dearborn, USA)
pp. 1282-1287

The Effect of Electric Vehicle Drive Efficiency on Bidding Vehicle-to-Grid
Services
Eric Sortomme (University of Washington, USA); Edward Doheny (University
of Washington, USA); Mohamed El-Sharkawi (University of Washington,

USA)
pp. 1288-1293

Comparison of Integrated Battery Chargers for Plug-In Hybrid Electric
Vehicles: Topology and Control
Dong-Gyun Woo (Sungkyunkwan University, Korea); Gyu-Yeong Choe
(Sungkyunkwan University, Korea); Jong-Soo Kim (Sungkyunkwan University,
Korea); Byoung-Kuk Lee (Sungkyunkwan University, Korea); Jin Hur

(University of Ulsan, Korea); Gu-Bae Kang (Hyundai Motors, Korea)
pp. 1294-1299

Comparative Evaluation of 6/8 and 6/10 Switched Reluctance Machines for
Traction Application in Plug-in Hybrid Electric Vehicles
Berker Bilgin (lllinois Institute of Technology, USA); Ali Emadi (lllinois Institute
of Technology, USA); Mahesh Krishnamurthy (lllinois Institute of Technology,

USA)
pp. 1300-1305
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Life Expectancy Calculation for Electric Vehicle Traction Motors Regarding
Dynamic Temperature and Driving Cycles
Richard Rothe (RWTH Aachen, Germany); Kay Hameyer (RWTH Aachen

University, Germany)
pp. 1306-1309

Fault Tolerant In-Wheel Motor Topologies for High Performance Electric
Vehicles
Chukwuma Ifedi (Newcastle University & Protean Electric, United Kingdom);
Barrie Mecrow (Newcastle University, United Kingdom); Simon Brockway
(Protean Electric, United Kingdom); Gerry Boast (Protean Electric, United
Kingdom); Glynn Atkinson (Newcastle University, United Kingdom); Dragica

Kostic-Perovic (Protean Electric, United Kingdom)
pp. 1310-1315

PS-03: Poster Session

Poster Session

Estimation of Saturation of Permanent-Magnet Synchronous Motors Through
an Energy-Based Model
Al Kassem Jebai (Mines ParisTech, France); Francois Malrait (Schneider
Electric, STIE, France); Philippe P. Martin (Mines ParisTech, France); Pierre

Rouchon (Mines ParisTech, France)
pp. 1316-1321

Analytical Cogging Torque Prediction for Surface-Mounted PM Machines
Accounting for Different Slot Sizes and Uneven Positions
Lijian Wu (University of Sheffield, United Kingdom); Zi Qiang Zhu (University
of Sheffield, United Kingdom); David Staton (Motor Design Ltd., United

Kingdom); Mircea Popescu (Motor design Itd, United Kingdom)
pp. 1322-1327

Effects of Load Conditions on Rotor Eddy Current Loss in Modular Permanent
Magnet Machines

Jason Ede (University of Sheffield, United Kingdom); Kais Atallah (University

of Sheffield, United Kingdom); Geraint Wyn Jewell (University of Sheffield,

United Kingdom)
pp. 1328-1333

Comparison of Drive Performance of PM Synchronous Machine Fed by
Inverters with Different PWM Strategies in Constant Torque and Constant
Power Regions
Hesong Liu (Beihang University, P.R. China); Zi Qiang Zhu (University of
Sheffield, United Kingdom); Essam Mohamed (University of Sheffield, United
Kingdom); Yongling Fu (Beihang University, P.R. China); Xiaoye Qi (Beihang
University, P.R. China)
pp. 1334-1339

Torque Components in Integral- and Fractional-Slot IPM Machines
Massimo Barcaro (Universita di Padova - University of Padova, Italy); Nicola
Bianchi (Universita di Padova - University of Padova, Italy)
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pp. 1340-1345

Evaluation of Synchronization Capability in Line Start Permanent Magnet
Synchronous Motors
Arash Hassanpour Isfahani (University of Tehran, Iran); Sadegh Vaez-Zadeh

(University of Tehran, Iran); Aziz Rahman (IEMD - Chair, Canada)
pp. 1346-1350

Multi-phase Permanent Magnet Motor Drives for Fault-Tolerant Applications
Marco Villani (University of L'Aquila, Italy); Marco Tursini (University of
L'aquila, ltaly); Giuseppe Fabri (University of L'Aquila, Italy); Luca Castellini

(Umbragroup S. p. A., Italy)
pp. 1351-1356

Ironless Permanent Magnet Synchronous Machine Stiffness Calculations for
Flywheel Energy Storage Systems
lan Higginson (University of Idaho, USA); Herbert Hess (University of Idaho,

USA); Joseph Law (University of Idaho, USA)
pp. 1357-1362

Extension of a D-Q Model of a Permanent Magnet Excited Synchronous

Machine by Including Saturation, Cross-Coupling and Slotting Effects
Thomas Herold (RWTH Aachen University, Germany); David Franck (RWTH
Aachen University, Germany); Enno Lange (RWTH Aachen University,

Germany); Kay Hameyer (RWTH Aachen University, Germany)
pp. 1363-1367

Calculation of Iron Loss in Electrical Generators Using Finite Element
Analysis
Philip Hargreaves (Newcastle University & Converteam UK Ltd, United
Kingdom); Barrie Mecrow (Newcastle University, United Kingdom); Ross Hall

(Converteam UK Ltd, United Kingdom)
pp. 1368-1373

Electrical Machines with Higher Efficiency Through Combined Star-Delta
Windings
Henning Kasten (TU-Dresden, Germany); Wilfried Hofmann (TU-Dresden,

Germany)
pp. 1374-1379

Impact of Over/Under and Voltage Unbalanced Supplies on Energy-Efficient
Motors
Van Wyk (University of Cape Town, South Africa); Mohamed Azeem Khan
(University of Cape Town, South Africa); Paul Barendse (University of Cape

Town, South Africa)
pp. 1380-1385

Impact of Modifying the Stator Tooth Tip on Electromagnetic Torque
Production for an 8/6 Switched Reluctance Machine
Saritha Balathandayuthapani (FSU, USA); Fletcher Fleming (Florida State
University & Center for Advanced Power Systems, USA); Chris Edrington

(FSU, USA); Eyhab El-Kharashi (Ain Shams University, Egypt)
pp. 1386-1390
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Comparative Study Between a Single-phase and a Three-phase Switched
Reluctance Machine
Darizon Andrade (Federal University of Uberlandia, Brazil); Luciano Gomes

(Federal University of Uberlandia, Brazil)
pp. 1391-1396

Control Techniques for Power Quality Improvement in Delta Connected Load
Using DSTATCOM
Tejas Zaveri (Veer Narmad South Gujarat University, India); Bhalja Bhavesh
(A D Patel Institute of Technology, India); Naimish Zaveri (C.K.Pithawalla

college of Engg. & Tech., India)
pp. 1397-1402

Influence of Design Parameters on Magnetic Gear's Torque Capability
David Evans (University of Sheffield, United Kingdom); Zi Qiang Zhu

(University of Sheffield, United Kingdom)
pp. 1403-1408

Comparative Study of Switching Signal Generation Techniques for Three
Phase Four Wire Shunt Active Power Filter
Heli Golwala (Sardar Vallabhbhai National Institute of Technology, Surat,
India); Chudamani R (Sardar Vallabhbhai National Institute of Technology,

Surat, India)
pp. 1409-1414

Improvement of Rotational Torque and Suspension Force by Winding

Arrangement in a Bearingless Motor Drive for a Solid-Liquid Separator
Yasuhiro Koshi (Tokyo University of Science, Suwa, Japan); Masahide
Ooshima (Tokyo University of Science, Suwa, Japan); Mohammad Nasir

Uddin (Lakehead University, Canada); Hiroshi Kitada (CMS Co. Ltd, Japan)
pp. 1415-1420

Test Specimen Shape Considerations for the Measurement of Rotational Core
Losses
Natheer Alatawneh (Concordia University, Canada); Pragasen Pillay

(Concordia University, Canada)
pp. 1421-1426

The Effects of Magnetic Circuit Geometry on Characteristics of Switched
Reluctance Motors
Semsudin Masi¢ (University of Sarajevo, Bosnia and Herzegovina); Senad
Smaka (University of Sarajevo, Bosnia and Herzegovina); Iris Salihbegovi¢
(Power Enterprise Elektroprivreda BiH, Bosnia and Herzegovina); Mirsad

Cosovi¢ (University of Sarajevo, Bosnia and Herzegovina)
pp. 1427-1432

Measurement of Stator Core Magnetic Characteristics
Alexander Clerc (University of Warwick, United Kingdom); Annette Muetze

(Graz University of Technology, Austria)
pp. 1433-1438

Multi Layer Planar Concentrated Windings
Tom Cox (Force Engineering Ltd & University of Bath, United Kingdom); John

Eastham (The University of Bath, United Kingdom)
pp. 1439-1444

XXXiV



Development of a Linear Position Independent Inductive Energy Transfer
System
Thomas Gerrits (Eindhoven University of Technology, The Netherlands); Davy
Krop (Eindhoven Technical University, The Netherlands); Elena Lomonova

(Eindhoven University of Technology, The Netherlands)
pp. 1445-1449

Design of an Actuator for the Fast and High Accuracy Wire Scanner
Mohamed Kouijili (CERN & University of Technology of Belfort-Montbeliard,
Switzerland); Youcef Ait-Amirat (Femto-ST - Université de Franche-Comtg,
France); Bernd Dehning (CERN, Switzerland); Abdesslem Djerdir (University
of Technology, Belfort Montbeliard, France); Jonathan Emery (CERN,

Switzerland); Juan Alvarez (CERN, Switzerland)
pp. 1450-1455

A Software Design Technique for Differential Protection of Power Transformer
Adel Aktaibi (Memorial University of Newfoundland, Canada); Aziz Rahman

(IEMD - Chair, Canada)
pp. 1456-1461

Auralization of Electrical Machines in Variable Operating Conditions
Michael van der Giet (RWTH Aachen University Germany, Germany); Julian
Blum (RWTH Aachen University Germany, Germany); Pascal Dietrich (RWTH
Aachen University, Germany); Sénke Pelzer (RWTH Aachen University,
Germany); Markus Muller-Trapet (RWTH Aachen University, Germany);
Martin Pollow (RWTH Aachen University, Germany); Michael Vorlander
(RWTH Aachen, Germany); Kay Hameyer (RWTH Aachen University,

Germany)
pp. 1462-1467

Simultaneous State and Input Estimation of a Synchronous Machine Using the
Extended Kalman Filter with Unknown Inputs
Esmaeil Ghahremani (University of Laval, Canada); Innocent Kamwa (Hydro-

Québec/IREQ, Canada)
pp. 1468-1473

Analysis of CPSR in Motoring and Generating Modes of an IPM Motor
Rukmi Dutta (University of New South Wales, Australia); Lester Chong
(University of New South Wales, Australia); M. Fazlur Rahman (University of

New South Wales, Australia)
pp. 1474-1479

Passivity-Based Adaptive Sliding Mode Speed Control of Switched Reluctance
Motor Drive Considering Torque Ripple Reduction
Mohammad Masoud Namazi Isfahani (Isfahan University of Technology, Iran);
Mortaza Saghaian-Nejad (Isfahan University of Technology, Iran); Amir
Rashidi (Isfahan University of Technology, Iran); Hossein Abootorabi Zarchi

(Ferdowsi University, Iran)
pp. 1480-1485
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An Application of Vehicular Ad Hoc Wireless Network for Hybrid Electric
Vehicle
Aslinda Hassan (Memorial University of Newfoundland, Canada); Mohamed
Hossam Ahmed (Memorial University, Canada); Aziz Rahman (IEMD - Chair,

Canada)
pp. 1486-1491

Assessment of Core Losses in a Flux-Modulating Synchronous Machine
Tadashi Fukami (Kanazawa Institute of Technology, Japan); Hirofumi Aoki
(Kanazawa Institute of Technology, Japan); Kazuo Shima (Kanazawa Institute
of Technology, Japan); Masatoshi Momiyama (Toshiba Mitsubishi Electric
Industrial Systems Corporation, Japan); Mitsuhiro Kawamura (Toshiba

Mitsubishi Electric Industrial Systems Corporation, Japan)
pp. 1492-1497

Error Analysis of Efficiency Estimation Methods for Induction Motors
Barbara Herndler (University of Cape Town, South Africa); Paul Barendse
(University of Cape Town, South Africa); Mohamed Azeem Khan (University

of Cape Town, South Africa)
pp. 1498-1503

Analytical Modeling of Variable Impedance Induction Machines
Hooshang Gholizad (Darmstadt University of Technology, Germany); Andreas

Binder (Darmstadt University of Technology, Germany)
pp. 1504-1509

A Simple Core Structure for Small Axial-Flux PMSGs
John G Wanjiku (University of Cape Town, South Africa); Hartmut Jagau
(University of Cape Town, South Africa); Mohamed Azeem Khan (University
of Cape Town, South Africa); Paul Barendse (University of Cape Town, South

Africa)
pp. 1510-1515

Considerations for Improving the Non-Intrusive Efficiency Estimation of
Induction Machines Using the Air Gap Torque Method
Barbara Herndler (University of Cape Town, South Africa); Paul Barendse
(University of Cape Town, South Africa); Mohamed Azeem Khan (University

of Cape Town, South Africa)
pp. 1516-1521

S-26 WA: PM Machines

Design and Performance of a Double-Layered Interior Permanent Magnet
Generator
Saleh Saleh (Memorial University of Newfoundland, Canada); Hossan
Mohammad Zubayer (Memorial University of Newfoundland, Canada);
Mohammad Igbal (Memorial University of Newfoundland, Canada); M.
Abdesh Khan (Lakehead University & Husky Injection Molding Systems Ltd.,

Canada); Aziz Rahman (IEMD - Chair, Canada)
pp. 1522-1527
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Multi-Objective Optimization of PM AC Machines Using Computationally
Efficient - FEA and Differential Evolution
Gennadi Sizov (Marquette University, USA); Dan lonel (Marquette University,

USA); Nabeel Demerdash (Marquette University, USA)
pp. 1528-1533

Pseudo-vector Control - an Alternative Approach for Brushless DC Motor
Drives

Cao-Minh Ta (Hanoi University of Science and Technology, Vietham)
pp. 1534-1539

Extending Speed Range of Five-Phase PM Machines by Changing the Stator
Windings Connections
Siavash Sadeghi (Rensselaer Polytechnic Institute, USA); Leila Parsa
(Rensselaer Polytechnic Institute, USA); Toliyat Hamid A. (Texas A&M

University, USA)
pp. 1540-1545

Torque Improvement of Single Phase Brushless PM Motors by Auxiliary
Magnets
Mauro Andriollo (University of Padova, Italy); Giovanni Martinelli (University of

Padova, ltaly); Andrea Tortella (University of Padova, Italy)
pp. 1546-1551

Failure Diagnosis of Brushless DC Motor with Rotor Magnet Defect

Takeo Ishikawa (Gunma University, Japan)
pp. 1552-1556

S-27 WA: Induction Machines

Oral Session

Effect of Laminated Core on Rotor Mode Shape of Large High Speed Induction
Motor
Sumit Singhal (Siemens Industry, Inc., USA); Kumar Singh (Miami University,

USA); Andrew Hyder (Siemens Industry, Inc., USA)
pp. 1557-1562

A Novel Evolutionary Based In-situ Efficiency Estimation Technique for
Induction Machines Working with Unbalanced Supplies
Arbi Gharakhani Siraki (Concordia University, Canada); Pragasen Pillay

(Concordia University, Canada)
pp. 1563-1568

A Customizable Voltage Behind Reactance Squirrel Cage Induction Machine
Model for PSCAD/EMTDC
Nathan Wiedeback (University of Idaho, USA); Brian K Johnson (University of
Idaho, USA); Joseph Law (University of ldaho, USA); Herbert Hess

(University of Idaho, USA)
pp. 1569-1574
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Analysis Using D-Q Transformation of a Drive System Including Load and Two
Identical Induction Motors
Derya Ahmet Kocabas (Istanbul Technical University & Electrics & Electronics
Faculty, Turkey); Emrah Salman (Istanbul Technical University, Turkey);

Ahmet Kubilay Atalay (Istanbul Technical University, Turkey)
pp. 1575-1578

S-28 WA: Control

Oral Session

Determination of Differential Inductances of Permanent Magnet Synchronous
Machines for Sensorless Control
Heiko Peter (University of Erlangen-Nuremberg, Germany); Ingo Hahn

(University of Erlangen-Nuremberg, Germany)
pp. 1579-1584

Loss-minimizing Flux Level Control of Induction Motor Drives
Zengcai Qu (Aalto University, Finland); Mikaela Ranta (Aalto University,
Finland); Marko Hinkkanen (Aalto University, Finland); Jorma Luomi (Aalto

University, Finland)
pp. 1585-1590

Improved Sensorless Operation of Permanent Magnet Brushless AC Motors
Based on Online Optimal Efficiency Control
Zi Qiang Zhu (University of Sheffield, United Kingdom); Li Ming Gong
(University of Sheffield, United Kingdom)
pp. 1591-1596

Speed and Current Model Predictive Control of an IPM Synchronous Motor
Drive
Silverio Bolognani (University of Padova, ltaly); Ralph Kennel (Technical
University of Munich, Germany); Sascha Kuehl (Technical University of

Munich, Germany); Giorgio Paccagnella (University of Padova, Italy)
pp. 1597-1602

Performance Analysis of Three-Phase PWM Rectifier Using Direct Power
Control
Azziddin M. Razali (Memorial University of Newfoundland, Canada); Aziz

Rahman (IEMD - Chair, Canada)
pp. 1603-1608

S-29 WA: Electric Vehicles

Oral Session
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Operating Strategies for Switched Reluctance Generators in Exhaust Gas
Energy Recovery Systems
Melanie Michon (University of Sheffield, United Kingdom); Stuart D. Calverley
(Magnomatics Ltd, United Kingdom); Kais Atallah (University of Sheffield,

United Kingdom)
pp. 1609-1614

Design and Analysis of Axial Flux Permanent Magnet BLDC Motor for
Automotive Applications.
Sreeju Sreedharan Nair (TVS Motor Company Ltd., India); Shamsuddeen
Nalakath (TVS Motor Company Ltd., India); Samraj Dhinagar (TVS Motor

Company Ltd., India)
pp. 1615-1618

Electro-thermal Simulations of a Power Electronic Inverter for a Hybrid Car
Jonas Ottosson (Lund University & Haldex Traction, Sweden); Mats Alakula

(Lund University, Sweden); Dan Hagstedt (Lund University, Sweden)
pp. 1619-1624

Machine Design and Configuration of a 7000 HP Hybrid Electric Drive for Naval

Ship Propulsion

Stephen Kuznetsov (Raytheon Corporation, USA)
pp. 1625-1628

S-30 WA: Grid Applications

Oral Session

Issues Regarding Cost Estimation of Permanent Magnet Synchronous
Generators for Mega-Watt Level Wind Turbines
Salem Alshibani (University of New South Wales, Australia); Vassilios

Agelidis (The University of New South Wales, Australia)
pp. 1629-1634

A MATLAB/SIMULINK Model to Study the Performance of the VFT for the
Interconnection of Weak and Strong AC Grids
Ahmed Hossam EI Din (University of Alexandria, Egypt); Mohamed Ashraf
Abdullah (University of Alexandria, Egypt); Mona Ibrahim (University of

Alexandria, Egypt)
pp. 1635-1640

Comparative Analysis of Closed-Loop Current Control of Grid Connected
Converter with LCL Filter
Md Shirajum Munir (University of Alberta & Islamic University of Technology,
Canada); Jinwei He (University of Alberta, Canada); Yun Wei Li (University of

Alberta, Canada)
pp. 1641-1646
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Modeling and Control of a Grid-Connected BDFM Under Unbalanced Grid
Voltage Conditions
Pedram Sotoodeh (Kansas State University, USA); Mahdi Izadkhast (Sharif
University of Technology, Iran); Hamed Khosravi (North Drilling Company,

Iran); Hashem Oraee (Sharif University of Technology, Iran)
pp. 1647-1651

Several Practical Configurations of a Grid-Tied Induction Generator
Constructed From Inexpensive Single Phase Induction Motors
Rui Zhang (University of Utah, USA); Faisal Khan (University of Utah, USA);

Marc Bodson (University of Utah, USA)
pp. 1652-1657

New System for Power Transfer Between Two Asynchronous Grids Using Twin
Stator Induction Machine
Mohamed Abdulla (College of Engineering, Alexandria University & HPI-lIc,

Egypt)
pp. 1658-1663
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