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Poster Session 1

Poster Session 1: Transportation Electrification |
Session Chairs:
M. Saad Alam, Aligarh Muslim University, India
Pourya Shamsi, Missouri University of Science and Technology, USA

Monday, June 27, 2016
12:00 PM - 2:00 PM
Venue: Great Lakes Center (Exhibit Hall)

PS1-1

Fast Fault Detection of Open Power Switch in Cascaded H-Bridge Multilevel Inverters N/A
Suvajit Mukherjee’, Michael Adam Zagrodnik’, and Peng Wang®

'Rolls Royce - NTU Corporate Lab, Singapore, *Advanced Technology Centre, Rolls Royce, Singapore,
*Nanyang Technological University, Singapore

PS1-2

Battery Power Requirements in High-Performance Electric Vehicles 291
Quirin Kellner, W. Dhammika Widanage, and James Marco
WMG, The University of Warwick, United Kingdom

PS1-3

Constant On-Time Variable Frequency One-Cycle Control for Switched-Capacitor Converter 297
Lei Yang”, Xiaobin Zhang", Bin Wu’, Keyue Smedley?, and Guann-pyng Li’
'Northwestern Polytechnical University, China, 2University of California, Irvine, USA

PS1-4

Model-based Health Condition Monitoring Method for Multi-cell Series-Connected Battery Pack 303
Rui Xiong, Fengchun Sun, and Hongwen He
Beijing Institute of Technology, China

PS1-5

Series-Wound Heteropolar Inductor Motor for Automotive Applications 308
David Meeker
QinetiQ North America, United States

PS1-6

A Comparative Study of Battery Balancing Strategies for Different Battery Operation Processes 314
Linfeng Zheng, Jianguo Zhu, and Guoxiu Wang
University of Technology, Sydney, Australia

PS1-7

Technical Viability Study of Fuel Cell as an Alternative to Diesel in Diesel Electric Multiple Units
(DEMUs) for Suburban Rail Transportation N/A

Naseam Jafri* and Sushma Gupta’

!Additional General Manager BHEL Bhopal, India, ’Associate Professor, MANIT Bhopal, India

PS1-8

Efficient Multi-cell SOC Estimation for Electrified Vehicle Battery Packs 319
Weizhong Wang', Pawel Malysz’, Degiang Wang", Ran Gu', Hong Yang’, and Ali Emadi’
"McMaster University, Canada, ’Fiat Chrysler Automobiles, United States

PS1-9

A Fuzzy Logic based Power Management Strategy for Hybrid Energy Storage System in Hybrid Electric
Vehicles Considering Battery Degradation 324

Fanning Jin®, Changjian Huz, and Mengqi Wangl

"University of Michigan-Dearborn, United States, °North Carolina State University, United States
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PS1-10 [ Evaluation of the Model-based State-of-Charge Estimation Methods for Lithium-ion Batteries 331
Yongzhi Zhang, Rui Xiong, and Hongwen He
Beijing Institute of Technology, China
PS1-11 | Development of Model for DC Link Filter Design 339
H. Bulent Ertan’ and Murat Kayhan’
'Middle East Technical University, Turkey *Aselsan Inc., Turkey
PS1-12 | An Improved Energy Management Strategy for a Battery/Ultracapacitor Hybrid Energy Storage System
in Electric Vehicles 345
Kai Man So, Yoke San Wong, Geok Soon Hong, and Wen Feng Lu
National University of Singapore, Singapore
PS1-13 | Design and Performance Analysis of Radial Flux C-Core Switched Reluctance Motor for In-Wheel
Electrical Vehicle Application 351
Nikunj Patel, Varsha Shah, Makarand Lokhande, and Gor Chandani
S.V.National Institute of Technology, India
PS1-14 | Dynamic Analysis of a Li-lron Phosphate Cell Using the Electro-Chemical Modeling Approach 357
Hamed Hossein Afshari, Ryan Ahmed, Mohammad Farag, and Saeid Habibi
McMaster University, Mechanical Engineering Dep., Canada
PS1-15 | Systematic Electric Vehicle Scaling for Test Bed Simulation 363
Martin Kardasz and Mehrdad Kazerani
University of Waterloo, Canada
PS1-16 | Range Anxiety Reduction in Battery-Powered Vehicles 369
Mahmoud Faraj and Otman Basir
University of Waterloo, Canada
PS1-17 | A Hierarchal Cascaded Multilevel Converter for Uniform SOC Battery Management 375
Zuhair Alaasl, Caisheng Wangl, Chenguang Jiangz, Chen Duanl, and Le Yi Wang1
1Wayne State University, United States, 2Kettering University, United States
PS1-18 | The SOH Estimation of LiFePO4 Battery Based on Internal Resistance with Grey Markov Chain 381
Min Zhu, Wensong Hu, and Narayan Kar
University of Windsor, Canada
PS1-19 | Robust Sliding Mode Control of Permanent Magnet Synchronous Motor Drives 387
Max Reitz, Xin Wang, and Patrick Gu
Southern Illinois University Edwardsville, United States
PS1-20 | Three Phase to Co-Phase Railway Electrification Approach Using Voltage Synthesizing Electronic Phase

Shifter (EPS) 393
Mesaad AlBader" and Prasad Enjeti’
“college of Technological Studies (PAAET), Kuwait, *Texas A&M University, United States
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PS1-21 | Core Losses Analysis for Switched Reluctance Motor Under Hysteresis Current Control and Single Pulse
Modes 397
Shiliang Wang, Zhuo Yang, and Lei Gu
University of Texas at Dallas, United States

PS1-22 | Harmonics-Based Steady-State Mathematical Model of Bi-directional Inductive Wireless Power
Transfer System in V2G Applications 403
Ahmed A. S. Mohamed, Felipe G. N. de Almeida, and Osama A. Mohammed
Energy Systems Research Laboratory, Florida International University, United States

PS1-23 [ Identification and Quantification of Ageing Mechanisms in Lithium-ion Batteries using the EIS
Technique 409
Carlos Pastor-Fernandez', W. Dhammika Widanagel, Gael. H. Chouchelamane?, Miguel Angel Gama-
Valdez’, and Marco James'
"WMG - The University of Warwick, United Kingdom, *Jaguar Land Rover, United Kingdom

PS1-24 | Design and Optimization of Fractional Slot Concentrated Winding Permanent Magnet Machines for
Class IV Electric Vehicles 415
Tanvir Rahman, Rodrigo Silva, Kieran Humphries, Mohammad H. Mohammadi, and David A. Lowther
McGill University, Canada

PS1-25 [ Finite Element Based Design Optimization of Magnetic Structures for Roadway Inductive Power

Transfer Systems 421
Masood Moghaddami, Arash Anzalchi, and Arif Sarwat
Florida International University, United States
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Poster Session 2

Poster Session 2: Transportation Electrification Il
Session Chairs:
Abas Goodarzi, President & CEO, US Hybrid Corporation, USA
Shanelle Foster, Michigan State University, USA

Tuesday, June 28, 2016
12:00 PM —2:00 PM
Venue: Great Lakes Center (Exhibit Hall)

PS2-1

Optimal Output Regulation of a Grid Connected Inverter with LCL Filter 427
Jiaxin Teng and Dariusz Czarkowski
New York University, Tandon School of Engineering, United States

PS2-2

Development and Performance Analysis of a Switched Reluctance Motor Drive for an Automotive Air-
Conditioning System 432

Sandra Castano Sanchez', Javier Maixe-Altes’, and Ali Emadi'

"McMaster University, Canada, ’Rovira i Virgili University, Spain

PS2-3

A Nonlinear Control for Switched-Capacitor Converter Based On One-Cycle Control Technique 440
Lei Yang®, Xiaobin Zhang®, Bin W2, Keyue Smedleyz, and Guann-pyng Li®
"Northwestern Polytechnical University, China, *University of California, Irvine, USA

PS2-4

An Isolated Bi-directional Soft-switched Three-phase DC-AC Matrix-based Converter with Novel
Unipolar SPWM Modulation under Synchronous Rectification 445

Yu Xiaohang and Mengqi Wang

University of Michigan-Dearborn, United States

PS2-5

Dual-Electrical-Port Control of Cascaded Brushless Doubly-Fed Induction Drive for EV/HEV
Applications 452

Peng Han and Ming Cheng

Southeast University, China

PS2-6

Segments Number Design of the Complementary Magnetic-Geared Dual-Rotor Motors 458
Le Sun, Ming Cheng, Honghui Wen, and Lihua Song
Southeast University, China

PS2-7

Using Dedicated EV Charging Areas to Resolve Grid Violations Caused by Renewable Energy
Generation 463

Vijay Vasan Ashok’, Gautham Ram Chandra Mouli', Jos van der Burgt’, Santiago Penate Vera’, Martijn
Huibersz, Laura Ramirez EIizondol, and Pavol Bauer

"Delft University of Technology, Netherlands, °DNV GL — Energy, Netherlands

PS2-8

Noise and Electromagnetic Comparison of a Three-Phase 12/8 and a 12/10 Switched Reluctance
Machine 469

Earl Fairall, Nigel Schofield, and Ali Emadi

McMaster University, Canada

PS2-9

Closed Loop Control of Six Phase Interleaved Bidirectional dc-dc Boost Converter for a HEV/EV
Application 474

David Schumacher, Matthias Preindl, Pierre Magne, Berker Bilgin, and Ali Emadi

McMaster University, Canada
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PS2-10

Analytical Investigation of DC link Overvoltages during Freewheeling for Inverters in EV 481
Aravind Ramesh Chandran’, Martin Hennen’, and Antero Arkkio®
‘Robert Bosch Gmbh, Germany palto University, Finland

PS2-11

Multi-Objective Optimization of a 1-kW Wireless IPT Systems for Charging of Electric Vehicles 487
Soumya Bandyopadhyay, Venugopal Prasanth, Pavol Bauer, and Braham Ferreira
Delft University of Technology, Netherlands

PS2-12

Cascaded Buck Converter: A Reexamination 494

Ricardo Aguilar-Najar, Francisco Perez-Pinal, Gabriela Lara-Salazar, Carlos Herrera-Ramirez, and
Alejandro Barranco-Gutierrez

Celaya Institute of Technology, Mexico

PS2-13

Development of a Sliding Mode Controller and Higher-Order Structure-Based Estimator 499
Stephen Andrew Gadsden’, Hamed Afshari’, and Saeid Habibi’
"University of Maryland, Baltimore County, United States “McMaster University, Canada

PS2-14

On the Impact of Significant Vehicle to Grid Penetration in A Time-Based Cost Function Unit
Commitment N/A

Abolfazl Esmaieli-Kherameh, Masoud Rashidinejad, Morteza Aein, and Mojgan Mollahassani-pour
Kerman Chamber of Commerce, Industry, Mines and Agriculture, Iran

PS2-15

Optimal Traction and Regenerative Braking Reference Current Synthesis for an IPMSM Motor using
Three Combined Torque Control Methods for an Electric Vehicle 505

Khaled Itani’, Alexandre De Bernardinis’, Zoubir Khatir’, and Ahmad Jammal®

YISAE Cnam Liban, Lebanon, °SATIE IFSTTAR, France, 3Ministry of Higher Education, Lebanon

PS2-16

MTPA Fitting and Torque Estimation Technique Based on a New Flux-Linkage Model for Interior
Permanent Magnet Synchronous Machine 511

Yu Miao’, Matthias Preindl’, Hao Ge’, Bing Chengz, and Ali Emadi’

McMaster University, Canada, ’Mercedes-Benz R&D North America, United States

PS2-17

Reactive Power Control of Grid-Connected Inverter in Vehicle-to-Grid Application for Voltage
Regulation 517

Wooyoung Choi, Woongkul Lee, and Bulent Sarlioglu

University of Wisconsin-Madison, United States

PS2-18

Mobile Phone mid-range Wireless Charger Development via Coupled Magnetic Resonance 524
Lei Shi’, Kevin Bai’, and Ismail Yasar’
lKettering University, United States, ZReutlingen University, Germany

PS2-19

Lateral Stability Control of the in-wheel Motor Drive Articulated Electric Vehicle 532
Wenwei Wang, Jianing Fan, Rui Xiong, and Fengchun Sun
Beijing Institute of Technology, China

PS2-20

Fast Charge Battery Electric Transit Bus In-Use Fleet Evaluation 537
Robert Prohaska, Kenneth Kelly, and Leslie Eudy
NREL, United States

PS2-21

Sensitivity Analysis on Electrical Parameters for Permanent Magnet Synchronous Machine Manufacturing
Tolerances in EV and HEV 543

Hussein Khreisl, Andrea Defloriol, Karsten Voelzl, and Benedikt Schmuelling2

"Robert Bosch GmbH, Germany, 2University of Wuppertal, Germany
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PS2-22

MPC-based Power Management System for a Plug-in Hybrid Electric Vehicle for Relaxing Battery
Cycling 548

Masood Shahverdi’, Michael Mazzola®, Abdelwahed Sherif’, Doude Mathew’, and Zhu David’
California State University LA, United States ZMisssissippi State University, United States

PS2-23

Transient Thermal Analysis of a Copper Rotor Induction Motor using a Lumped Parameter
Temperature Network Model 554

Firoz Ahmed, Eshaan Ghosh, and Narayan Kar

University of Windsor, Ontario, Canada

PS2-24

A Modified Control Method for Bidirectional Z source Converters 560
Wenzheng Xu, K.W. Chan, H.L. Nelson Chan, and Junwei Liu
The Hong Kong Polytechnic University, Hong Kong

PS2-25

Optimal Control of Regenerative Braking for SPM Synchronous Machines with Current Feedback 567
Aravind Samba Murthy’, David Magee’, and David Taylor’
!Georgia Institute of Technology, United States ’Texas Instruments, United States

PS2-26

Design Considerations of a Switched Reluctance Machine with High Power Density 573
Qiang Yu, Berker Bilgin, and Ali Emadi
McMaster University, Canada




Tuesday, June 28, 2016

Afternoon Breakout Sessions

Technical Session (TS1): Power Converter Applications (Industry Presentation-Only Session)
Session Chairs:
Mahesh Krishnamurthy, Illinois Institute of Technology, USA
Lucia Gauchia, Michigan Tech University, USA

Tuesday, June 28, 2016

Venue: Regency J-K

TS1-1 | Design Considerations for Next Generation Traction Drive IGBT based Power Modules 578
Andre Christmann and David Levett
Infineon Technologies Americas Corp.

TS1-2 Design Improvements to the PrimePACK IGBT Module for CAV Traction Drives N/A
Andre Christmann and David Levett
Infineon Technologies Americas Corp.

TS1-3 | Using Vector Based Approaches in Testing and Analyzing Grid-Connected Devices N/A
Martin M. Weiss
NHR

TS1-4 | Design and Test Challenges for Next Generation Power Converters N/A
Gary Raposa
Keysight Technologies

Special Session (TS2): Challenges and Advancements in Electric Motor Controls for Transportation
Applications
Organizer: Daniel Luedtke, Fiat Chrysler Automobiles, USA
Session Co-Chair:
Wei Xu, Ford Motor Company, USA

Tuesday, June 28, 2016

Venue: Regency J-K

TS2-1 | Overview of Motor Speed and Position Sensing for Vehicle Application (presentation-only) N/A
Yochan Son
General Motors, USA

TS2-2 | Creative Usage of Stator Flux Linkage to Fast Brake Electric Vehicles 583
Yukai Wang and Robert D. Lorenz
University of Wisconsin-Madison, USA

TS2-3 | Implementing FPGA Based SoC'’s in Electrified Vehicles (presentation-only) N/A
Tony Lennon
Mathworks, USA

TS2-4 | Automotive HEV/EV Motor Microcontroller Technology (presentation-only) N/A
Gary Miller
Renesas, USA




Wednesday, June 29, 2016

Morning Breakout Sessions

Special Session (TS3): Advancements in Power Electronics
Organizer: Haoyu Wang, ShanghaiTech University, China
Session Co-Chairs:

Jiangbiao He, GE Global Research, USA
Omid Beik, McMaster University, Canada

Venue: Regency E-F

TS3-1 | Current Controller Design for High Switching Frequency Converters 589
Roghayeh Gavagsaz—Ghoachanil, Matheepot Phattanasakz, Majid Zandia, Jean-Philippe Martinl, Babak
Nahidmobarakehl, and Serge Pierfederici’
IGREEN, University of Lorraine, France, ZRERC, KMUTNB, Thailand, 3Shahid Beheshti University, Iran
TS3-2 | A Novel Inverter Topology for Reduction of Common Mode Voltage for GaN-based Variable Frequency
Inverter 595
Casey Morris, Di Han, and Bulent Sarlioglu
University of Wisconsin-Madison, United States
TS3-3 | DC Link Voltage Sensorless Control of a Three-Phase Boost Power Factor Correction Rectifier
Ayan Mallik and Alireza Khaligh 601
University of Maryland, United States
TS3-4 | Analysis and Design of a High Efficiency, High Power Density Silicon Carbide Inverter 607
Michael EuIIl, Matthias Preindlz, and Ali Emadi®
*McMaster University, Canada, ’Columbia University, United States
TS3-5 | Energy Transfer Analysis for Capacitor Voltage Balancing of Modular Multilevel Converters 613
Binbin Li 1, Rui Lil, Barry Williamsl, and Dianguo Xu 2
1University of Strathclyde, United Kingdom, ’Harbin Institute of Technology, China
Special Session (TS4): Off-road Electrification
Organizer: Dr. Omar Abdel-baqi, University of Wisconsin Milwaukee/Caterpillar Mining, USA
Session Co-Chair:
Lalit Patnaik, University of Ontario Institute of Technology, Canada
Venue: Regency G-H
TS4-1 Time-Domain Emergency Scenario Analysis in Rail Passenger Train 619
Maxime Bergerl, Carl Lavertul, Ilhan Kocarz, Jean Mahseredjian2
‘Bombardier Transportation, Canada, 2Polytechnique Montreal, Canada
TS4-2 Analysis and performance of the Venturi Buckeye Bullet 3 land-speed Record Attempts 626
Matilde D'Arpinol, David Cookez, Giorgio Rizzoniz, and Giuseppe Tomasso®
1University of Cassino and South Lazio, Italy, ’The Ohio State University, United States,
TS4-3 Data-Driven Decision Support Tool for Power Quality Measures in a Marine Vessel Power System 633
Espen Skjong, Serge Gale, Marta Molinas, and Tor Arne Johansen
Norwegian University of Science and Technology, Norway
TS4-4 NASA SCEPTOR Electric Concept Aircraft Power System (presentation-only) 641
Sean Clarke, Kurt Papathakis, Aamod Samuel, Yohan Lin, and Starr Ginn
NASA Armstrong Flight Research Center, United States
TS4-5 Ship-Wide Transient Specifications and Criteria for Medium-Voltage DC Shipboard Power System 655

Nasibeh Zohrabi, Jian Shi, and Sherif Abdelwahed
Mississippi State University, United States




Wednesday, June 29, 2016

Morning Breakout Sessions

Technical Session (TS5): Advanced Electric Motor Control and Drives
Session Chairs:
Xiaodong Shi, Mercedes-Benz R&D, USA
Bin Wu, University of California, Irvine, USA

Venue: Regency J-K

TS5-1

Virtual Square-Wave Current Injection Based Maximum Torque per Ampere Control for Interior Permanent-
Magnet Synchronous Machines 661

Yue Zhao

University of Arkansas, United States

TS5-2

Impact of Parameter Estimation Errors on Feed-Forward Current Control of Permanent Magnet Synchronous
Motors 667

Prerit Pramod, Zhe Zhang, Rakesh Mitra, Subhra Paul, Rakib Islam, and Julie Kleinau

Nexteer Automotive, United States

TS5-3

Design Considerations for an Optimized FPGA Implementation of Space-Vector PWM for a Two-Level Inverter 672
Danyal Mohammadi, Nader Rafla, and Said Ahmed-Zaid
Boise State University, United States

TS5-4

Optimized Regenerative Braking of Induction Machines with Indirect Field-Oriented Control 677
Aravind Samba Murthyl, David Mageez, and David Taonr1
lGeorgia Institute of Technology, United States, *Texas Instruments, United States

TS5-5

Flatness Based Control of a High-Speed Saturable Permanent Magnet Synchronous Machine 683

Jeremy Cuenotl, Sami Zaimz, Babak Nahid—Mobarakeh3, Serge Pierfederici3, Eric MonmassonA, Regis Meuretz, and
Farid Meibody-Tabar3

1 abinal Power Systems / University of Lorraine, France, 2| abinal Power Systems, France, 3University of Lorraine,
France, 4University of Cergy-Pontoise, France

Special Session (TS6): Fuel Cell and Hybrid Energy Storage Technologies
Organizers:
Elena Breaz, University of Technology of Belfort-Montbeliard, France
Fei Gao, University of Technology of Belfort-Montbeliard, France

Venue: Regency E-F

TS6-1

Neural Network Modeling Strategy Applied to a Multi-Stack PEM Fuel Cell System 689
Francisco da Costa Lopesl, Sousso Kelouwaniz, Loic Boulonz, Kodjo Agbossouz, Neigel Marxz, and Khalid Ettihir®
1CEPEL - Electric Energy Research Center, Brazil, 2Universite du Quebec a Trois-Rivieres, Canada

TS6-2

Energy Optimization of a PEM Fuel Cell System by Minimizing the Parasitic Consumption Generated by the

Compressor 696
Dongdong Zhao, Yong Li, Yigeng Huangfu, Manfeng Dou, and Bo Tan
Northwestern Polytechnical University, China

TS6-3

Development of a MultiPhysical Multidimensional Modeling of Proton Exchange Membrane Fuel Cell 700
Daming Zhou, Fei Gao, Elena Breaz, Alexandre Ravey, and Abdellatif Miraoui
University of Technology of Belfort-Montbeliard, France

TS6-4

Predictive Control of a Battery/Ultracapacitor Hybrid Energy Storage System in Electric Vehicles 705
Junyi Shen and Alireza Khaligh
University of Maryland, United States

TS6-5

On the Design of a Direct Cell Coupled Hybrid Energy Storage System for Plug-in Hybrid Electric Vehicles 711
Ran Gu, Pawel Malysz, Deqgiang Wang, Weizhong Wang, Hong Yang, and Ali Emadi
McMaster University, Canada




Wednesday, June 29, 2016

Morning Breakout Sessions

Technical Session (TS7): Battery Management Systems
Session Chairs:
Pawel Malysz, Fiat Chrysler Automobiles, USA
Alexandre De Bernardinis, IFSTTAR, France

Venue: Regency G-H

TS7-1 The Influence of Temperature and Charge/Discharge Rate on Open Circuit Voltage Hysteresis of Li-ion Battery 718
Anup Barai, W. Dhammika Widanage, Andrew McGordon, and Paul Jennings
WMG, University of Warwick, United Kingdom
TS7-2 Comparative Evaluation of Partially-Decoupled Battery-Supercapacitor HESS Topologies for EVs from Battery
Pack Capacity Fading Viewpoint 722
Ahmad Abuaish and Mehrdad Kazerani
University of Waterloo, Canada
TS7-3 Modeling, Parameterization, and State of Charge of Li-lon Cells Using a Circuit Model 730
Hamed Hossein Afshari, Mina Attari, Ryan Ahmed, Mohammed Farag, and Saeid Habibi
McMaster University, Mechanical Engineering Dep., Canada
TS7-4 Comparison of Kalman Filter-based State of Charge Estimation Strategies for Li-lon Batteries 736
Weizhong Wang, Degiang Wang, Xiao Wang, Tongrui Li, Ryan Ahmed, Saeid Habibi, and Ali Emadi
McMaster University, Canada
TS7-5 Non-Dissipative Cell Balancing Using Half-Bridge Switching Circuit 742
Bharat Agrawall, Michael Adamz, Brynn Vadalal, Hannah Kokel, Lucas McCurIiel, Matthias Preindl3, Ryan
Ahmedl, and Ali Emadi®
McMaster University, Canada, ZUniversity of Lorraine, France, 3Columbia University, Canada
Technical Session (TS8): Electric Machines
Session Chairs:
Xu Yang, Faraday Future, USA
Rakib Islam, Nexteer Automotive, USA
Venue: Regency J-K
TS8-1 Design and Energy Saving Analysis of Heavy-duty Vehicles ESC-HPS based on a new-type Electromagnetic Slip
Coupling 748
Guoging Geng, Bin Tang and Zhe Xu
Jiangsu University, China
TS8-2 High Speed Surface Permanent Magnet Machines Rotor Design Analysis, Considerations, and Challenges 753
Erik Schubert, Silong Li, and Bulent Sarlioglu
University of Wisconsin-Madison, United States
TS8-3 FEM Based Model Development and Co-Simulation of Automotive Multi-Phase Claw-Pole Alternator and
Rectifier 759
Dmytro Binil, Volodymyr Bilyiz, and Dieter Gerling2
FEAAM GmbH, Germany, ZUniversitaet der Bundeswehr Muenchen, Germany
TS8-4 Comparison of High-Speed Switched Reluctance Machines with Conventional and Toroidal Windings 764
Jianing Linl, Piranavan Suntharalingamz, Nigel Schofieldl, and Ali Emadi’
"McMaster University, Canada, ’General Motors, Canada
TS8-5 Maximizing Thermal Effectiveness and Minimizing Parasitic Loss in a Liquid Cooled Switched Reluctance

Machine 771
Earl Fairalll, Elizabeth Rowanl, Jason Loz, Berker Bilginl, and Ali Emadi*
"Mcmaster University, Canada, ’CanmetMA TERIALS, Canada




Wednesday, June 29, 2016

Afternoon Breakout Sessions

Special Session (TS9): Switched Reluctance Motor Drives
Organizer: Jin Ye, San Francisco State University, USA
Session Co-Chair:

Wen Cai, University of Texas, Dallas USA

Venue: Regency A-B

TS9-1 Compact and Cost Efficient Integrated Electric Drive System Based on High Speed Switched Reluctance
Motor (Presentation-Only) N/A
Saphir Faid
Punch Powertrain, Belgium
TS9-2 Analytical Calculation of the Electromagnetic Field in Switched Reluctance Machine Using Conformal
Mapping Method 778
Lei Gul, Emine Bostancil, Mehdi Moallemz, Shiliang Wangl, and Devendra Patil1
1University of Texas at Dallas, United States, lefahan University of Technology, Iran
TS9-3 Near Zero-Ripple Switched Reluctance Drives 784
Pourya Shamsi
Missouri University of Science and Technology, United States
TS9-4 Control Method to Balance Capacitor Voltages in Split-AC Switched Reluctance Motor Drives during
Startup and at Low Speeds 790
Dingyi He, Fan Yi, Wen Cai, Yikai Gao,Adam Clark, and Lei Gu
The University of Texas at Dallas, United States
TS9-5 A Position Sensorless Control of Switched Reluctance Motors based on Sliding-Mode Observer 796
Xiao Wang, Fei Peng, and Ali Emadi
McMaster University, Canada
Technical Session (TS10): Converter/Inverter Design and Control
Session Chairs:
Sriram Jala, Ford Motor Company, USA
Bill Peterson, E&M Power, USA
Venue: Regency C-D
TS10-1 | SiC BJT Proportional Base Driver with Collector-emitter Voltage Measurement and a Switching Regulator 802
Alejandro Pozo Arribas and Mahesh Krishnamurthy
Illinois Institute of Technology, United States
TS10-2 | Stability Issue of DC-DC Converters with Input LC Filter via Flatness-Based Control 808
Roghayeh Gavagsaz-Ghoachanil, Matheepot Phattanasakz, Majid Zandis, Jean-Philippe Martinl, Babak
Nahidmobarakehl, and Serge Pierfederici"
IGREEN, University of Lorraine, France, ZRERC, KMUTNSB, Thailand, 3Shahid Beheshti University, Iran
TS10-3 | A New Approach for DC Bus Voltage Balancing in a Solar Electric Vehicle Charging Station 814
lvano Forrisil, Jean-Philippe Martinl, Giovanni Petronez, Giovanni Spagnuoloz, Babak Nahid-Mobarakehl, and
Serge Pierfederici'
IUniversity of Lorraine, France, ZUniversity of Salerno, Italy
TS10-4 | Enhanced and Fast Detection of Open Circuit Faults in Inverters for Electric Drives 819
Heinrich T. Eickhoffl, Roland Seebacherl, Annette Muetzel, and Elias G. Strangas2
Graz University of Technology, Austria, ZMichigan State University, East Lansing, Ml, United States
TS10-5 | Performance Comparison and Device Analysis between Si IGBT and SiC MOSFET 825

Ahmad Albannal, Andrew Malburgl, Mohammad Anwarl, Atul Guptaz, and Nidhi Tiwari’
‘General Motors, United States, ’General Motors, India




Wednesday, June 29, 2016

Afternoon Breakout Sessions

Technical Session (TS11): Conductive/Inductive Charging Technology
Session Chairs:
Nevin Altinyurt, Ford Motor Company
Maggie Wang, University of Michigan-Dearborn, USA

Venue: Regency E-F

TS11-1

Performance Analysis of a High-efficiency Multi-winding Wireless EV Charging System Using U-U and U-I Core
Geometries 831

Vamsi Krishna Pathipatil, Najath Abdul Azeezl, Kunwar Adityal, Nicholas Dohmeierz, Chris Bottingz, and Sheldon
Williamson'

lUniversity of Ontario-Institute of Technology, Canada, 2Deltor—Q Technologies, Canada

TS11-2

Analysis and Design of Coupling Capacitors for Contactless Capacitive Power Transfer Systems 839
Deepak Rozario, Najath Abdul Azeez, and Sheldon Williamson
University of Ontario Institute of Technology, Canada

TS11-3

Infrastructure Optimization and Economic Feasibility of In-Motion Wireless Power Transfer 846
Braden J. Limbl, Thomas H. Bradleyz, Regan Zanel, and Jason C. O.uinn1
IUtah State University, United States, 2colorado State University, United States

TS11-4

Analytical Modeling of Wireless Power Transfer (WPT) Systems for Electric Vehicle Application 850
Madhu Chinthavali, Zhigiang Wang, and Steven Campbell
Oak Ridge National Laboratory, United States

TS11-5

A High-Power Wireless Charging System Development and Integration for a Toyota RAV4 Electric Vehicle 858
Omer Onar, Steven Campbell, Larry Seiber, Cliff White, and Madhu Chinthavali
Oak Ridge National Laboratory, United States

Technical Session (TS12): Electric Machines and Actuators
Session Chairs:
James Jiang, McMaster University, Canada
Dhafar Al-Ani, Fiat Chrysler Automobiles, USA

Venue: Regency G-H

TS12-1

Discussion of Machine Placement and Integration on the Thermal Design of HEV IPM Machines 866
Christian Paar and Annette Muetze
Graz University of Technology, Austria

TS12-2

Comparative Study Between Interior and Surface Permanent Magnet Traction Machine Designs 872
Rong Yang, Nigel Schofield, and Ali Emadi
McMaster University, Canada

TS12-3

New Perspective to Understand Winding Configurations of Even and Odd Numbers of Pole Flux-Switching
Permanent Magnet Machine 878

Ju Hyung Kim, Yingjie Li, Dheeraj Bobba, and Bulent Sarlioglu

University of Wisconsin-Madison, United States

TS12-4

Internal Short-Circuit Modeling and Analysis Based on a Dynamic Model for Interior Permanent Magnet
Synchronous Machines 884

Pablo Castro Palavicino, Hilmi Gurleyen, Yujiang Wu, and Bulent Sarlioglu

University of Wisconsin-Madison, United States

TS12-5

A Field Reconstruction Method for Modeling of Interior Permanent Magnet Synchronous Machines 890
Lei Gul, Mehdi Moallemz, Emine Bostancil, Shiliang Wangl, and Devendra Patil*

1University of Texas at Dallas, United States, 2Isfahan University of Technology, Iran




Wednesday, June 29, 2016

Afternoon Breakout Sessions

Technical Session (TS13): EV, HEV and PHEV System Architectures
Session Chairs:
Hadi Malek, Ford Motor Company USA
David A. LaRue, FEV North America, Inc.

Venue: Regency J-K

TS13-1 | Evaluation of Torque Compensation Control Algorithm of IPM Machines Considering the Effects of
Temperature Variations 896
Silong Lil, Bulent Sarlioglul, Sinisa Jurkovicz, Nitin Patelz, and Peter Savagian2
1University of Wisconsin-Madison, United States, *General Motors Company, United States
TS13-2 | Electrification of Turbocharger and Supercharger for Downsized Internal Combustion Engines and
Hybrid Electric Vehicles-Benefits and Challenges 903
Woongkul Lee, Erik Schubert, Yingjie Li, Silong Li, Dheeraj Bobba, and Bulent Sarlioglu
University of Wisconsin — Madison, United States
TS13-3 | Evaluation and Selection of Accumulator Size in Electric-Hydraulic Hybrid (EH2) Powertrain 909
Geng Niul, Fei Shangl, Mahesh Krishnamurthyl, and Jose Garcia®
Yllinois Institute of Technology, United States, *Purdue University, United States
TS13-4 | New Over Current Protection Technology Addressing DC Transportation 915
Remy Ouaidal, Jean Francois Depalmaz, and Gille Gonthier®
llnnovation and RD, France, Zlnnovation and RD VP, France, 3BU Industrie, France
TS13-5 | Optimization of Hybrid Electric Vehicles with Coupled Thermal and Electrical Simulation 921
Quentin Wernerl'z, Serge Pierfedericiz, Noureddine Takorabetz, and Babak Nahidmobarakeh®
lDuimler AG / University of Lorraine, Germany, ZUniversity of Lorraine, France
Technical Session (TS14): Modeling and Optimization
Session Chairs:
Christian Paar, Graz University of Technology, Austria
Nigel Schofield, McMaster University, Canada
Venue: Regency A-B
TS14-1 | Design Optimization for Reducing Harmonic Distortion of Flux Linkage in Low Pole Flux Switching
Permanent Magnet Machines 927
Dheeraj Bobba, Yingjie Li, and Bulent Sarlioglu
University of Wisconsin — Madison, United States
TS14-2 | Battery Voltage Optimization of a Variable DC Bus Voltage Control Powertrain for Medium Duty Delivery
Trucks for Various Drive Cycles 933
Ali Najmabadi, Kieran Humphries, Benoit Boulet and Tanvir Rahman
McGill University, Canada
TS14-3 | An Energy Demand Model for the Microscopic Simulation of Plug-In-Hybrid Vehicles 939
Lorenz Ammon, Bernd Huber, Florian Huebler, Ruediger Berndt, Sebastian Schellenberg, and Vitali
Schneider
University of Erlangen-Nuremberg, Germany
TS14-4 | Optimal Energy/Time Routing in Battery-powered Vehicles 945
Mahmoud Faraj and Otman Basir
University of Waterloo, Canada
TS14-5 | Medium-Duty Plug-in Electric Delivery Truck Fleet Evaluation 951

Robert Prohaska, Adam Ragatz, Mike Simpson, and Kenneth Kelly
NREL, United States




Wednesday, June 29, 2016

Afternoon Breakout Sessions

Technical Session (TS15): Power Electronics and Control
Session Chairs:
Matthias Preindl, Columbia University, USA
Babak Nahidmobarakeh, GREEN, University of Loraine, France

Venue: Regency C-D

TS15-1

Investigation of Common Mode Noise in Electric Propulsion System High Voltage Components in an
Electrified Vehicle 957
Avinash Kishorel, Chetan Patkil, William Ivanz, Mohammad Anwarz, and Mehrdad Teimorzadeh®

‘General Motors, India, ’General Motors, United States

TS15-2

A Novel Wireless Converter Topology for Dynamic EV Charging 963
Steven | Ruddelll, Udaya K Madawalal, Duleepal Thrimawithanal, and Martin Neuburger2
1University of Auckland, New Zealand, ’Hochschule Esslingen University, Germany

TS15-3

An Opportunistic Wireless Charging System Design for an On-Demand Shuttle Service 968
Kate Doubleday, Andrew Meintz, and Tony Markel

National Renewable Energy Laboratory, United States

TS15-4

Full Electric Ship Propulsion, Based on a Dual Nine-Switch Inverter Topology for Dual Three-Phase
Induction Motor Drive 974
Carlos Reusser

Universidad Tecnica Federico Santa Maria, Chile

TS15-5

Three-Phase Common Mode Inductor Design and Size Minimization 980
Di Han, Casey Morris, Woongkul Lee, and Bulent Sarlioglu
University of Wisconsin-Madison, United States

Technical Session (TS16): Smart Grid, Electrical Infrastructure, and Vehicle-to-Grid Interface
Session Chairs:
Richard Raustad, University of Central Florida, USA
Omer C. Onar, Oak Ridge National Laboratory, USA

Venue: Regency E-F

TS16-1

Green Energy based Inductive Self-Healing Highways of the Future 988
Venugopal Prasanth, Natalia Scheele, Erwin Visser, Aditya Shekhar, Gautham Ram Chandra Mouli, Pavol
Bauer, and Sacha Silvester

Delft University of Technology, Netherlands

TS16-2

A Communication Architecture for Wireless Power Transfer Services based on DSRC Technology 996
Andrea GiI—Batresl, Ashok Moghez, and Joachim Taiber"
IClemson University ICAR, United States, %Cisco Systems Inc., United States

TS16-3

Stochastic Energy Management for Microgrids with Constraints under Uncertainty 1004
Jianzhe Liu, Giorgio Rizzoni and Benjamin Yurkovich
The Ohio State University, United States

TS16-4

Implementation of Dynamic Charging and V2X Using Chademo and CCS/Combo DC Charging Standard 1010
Gautham Ram Chandra Moulil, Johan Kapteinz, Pavol Bauerl, and Miro Zeman'
lDe/ft University of Technology, Netherlands, ’ABB B.V. EV Charging Infrastructure, Netherlands

TS16-5

A Modified Resonant Converter for Capacitive Power Transfer Systems 1016
Deepak Rozario, Najath Abdul Azeez, and Sheldon Williamson

University of Ontario Institute of Technology, Canada




Wednesday, June 29, 2016

Afternoon Breakout Sessions

Technical Session (TS17): Diagnhostics and Fault Tolerant Operation, and Policy
Session Chairs:
Ryan Ahmed, Samsung SDI, USA
Sara Dadras, Ford Motor Company, USA

Venue: Regency G-H

TS17-1

Economic and CO2 Emission Benefits of a Solar Powered Electric Vehicle Charging Station for
Workplaces in the Netherlands 1022

Gautham Ram Chandra Mouli, Mark Leendertse, Prasanth Venugopal, Pavol Bauer, Sacha Silvester, Stefan
van de Geer, and Miro Zeman

Delft University of Technology, Netherlands

TS17-2

Emergent Entrepreneurial Networks for the Transition to Urban Mobility 1029
David Bodde and Jianan Sun

Clemson University, United States

TS17-3

Thrust Sensor Based Nonlinear Motor Control for Quadcopters 1035
Steven Elliott and Thomas Carr
Southern Methodist University, United States

TS17-4

On-line Fault Diagnosis of DC Motor based on the Hidden Markov Model 1040
Jiayuan Zhang, Wei Zhan, and Mehrdad Ehsani
Texas A&M University, United States

TS17-5

Fault Diagnosis and Fault Tolerant Control for Electrified Vehicle Torque Security 1047
Jiyu Zhangl, Tianpei Lil, Alessandro Amodioz, Bilin Aksun—Guvencl, and Giorgio Rizzoni'
'The Ohio State University, United States, ’politecnico di Milano, Italy






