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Kevin Lee', Zhihao Song?, Wenxi Yao?, Bo Wei?
'Eaton Corporation, United States; *Zhejiang University, China

Sensor-Less Current Control based on Inverse Function for Three-Phase SiC

Back-to-Back Inverter Systems [#727] ..ccuuieiiiiuiiiiiiitiiiiiiiniiiniiininiiennissiesaesssiesasssssissssssssssnsses 3967
Tohfa Haque, Wensong Yu, Md Tanvir Ahammed
North Carolina State University, United States

Oral Session 30: Model Predictive Control in Power Electronics
Chair(s): Zhang Zhenbin, Petros Karamanakos

Gradient-Based Predictive Pulse Pattern Control with Improved

Steady-State and Dynamic Behavior [#89] ....cccuciiiiuiiiiuiiiiiniiiiiniiiiieiiiieeiiiieeiieionisssssssssssssssssnssens 3974
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Poster Session 2: Reliability, Diagnostics and
Fault Analysis of Power Converters
Chair(s): Sreenivasa Jaldanki

Switch Open Fault Detection Method for Asymmetric 6-Phase Motor Drives based on

Stationary Reference Frame dq-axis Currents [#539] .cccueiiiiiieiiiiiinniiiiiieneiinieenesseenesnesssssssnesssssees 4164
Soyoung Jun', Myeongjae Kim', Seonhwan Hwang', Kichang Lee?, Hui Li®
'Kyungnam University, Korea; Korea Electrotechnology Research Institute, Korea;
3Florida State University, United States

A DSP Internal Signal-Based Fault Diagnosis Method for Three-Level TNPC Inverter in

PMSM Driver System [#T1289] ...ccivuuiiiiiiiiiiiiiiiiiiiniiiniiniienietiesaeistiesusssssiessssssssesssssssssssssssssssasses 4170
Wei Zhou', Jupeng Pang', Dong Ding?, Ling Peng?, Kui Wang', Yongdong Li'
'"Tsinghua University, China; *Wuhan Institute of Marine Electric Propulsion, China



Analyzing the Impact of High-Frequency Transient Coupled Noise on

Coreless Current Sensing in Power Electronics [#T1075] ..cccciiieiiiieiiieniiieneeienicreneesaecssnesessnnncnes
Hossein Niakan, Alireza Omidi, Zachary Matheson, Babak Parkhideh
University of North Carolina at Charlotte, United States

Learning High-Dimensional Waveform Features to Identify Partial Discharge Source [#1061] ........
Vedant Tewari, Suaib Al Sufi, Chanyeop Park
University of Wisconsin-Milwaukee, United States

Thermal Reduction Method of DC-Link Capacitors and SiC MOSFETs in

Two-Level Inverters based on Discontinuous PWM [#T134] ....ccccciieiiieiiieiiincineiienncincseesssnscssssssncens
Hye-Won Choi, Kyo-Beum Lee
Ajou University, Korea

Real-Time Simulation Study of Switch Open-Circuit Fault Detection and Localization

Scheme for MMCs with High Submodule Count [#TO0T 1] ..cc..ciiiiiiiiiiiiinieienierencereneerencesencessnnnenes
Haoran Wang, Daniel Bowman, Mikael Schmidtke, Gregory Kish, Qing Zhao
University of Alberta, Canada

Online Reliability Estimation Technique for Ceramic Capacitors in a 24V-to-1V

DC-DC Converter [H#T03] .ciuciiiuiiiuiiiuiiiniiiuiiieeisiuisissssnssrsssrssssssssrsssssssssssssssssssssssssssssssssssssssssssssssssss
Zhaoging Wang', Suhwan Kim?, Nachiket Desai?, Mausamijeet Khatua?,
Ram R. Krishnamurthy?, Xin Zhang®, Mingoo Seok'
'Columbia University, United States; ?Intel, United States; °IBM Research, United States

Lifetime Prediction of Electrothermally-Stressed Semiconductor Devices in

Si/SIC H-ANPC Inverter [#6T5] ...ttt eesae s s esaeesssesassesssssassasses
Nanditha Gajanur!, Mohammad A. Abbaszada', Sudip K. Mazumder', Matt Ursino?, Patrick McCluskey®
'"University of lllinois Chicago, United States; *Yaskawa Solectria Solar, United States;
University of Maryland, College Park, United States

A Bidirectional “C-T-C"” DC Solid-State Circuit Breaker (SSCB) for

Capacitive DC Bus System [#T195] ...iiuiiiiiiiiiiniiiiniiiiniiienisienisissssisessssssssssssssssssssssssssssssssssnssons
Yuliang Cao', Dong Dong', Rolando Burgos', Haoyang Zheng',
Chunmeng Xu?, Jing Xu?, Pietro Cairoli?
'Virginia Polytechnic Institute and State University, United States; 2ABB Ltd., United States

Internal State Estimation of Multi-Capacitors in DC-Link of 4L-ANPC Inverters

based on Data-Driven Method [#706] ......cccceeeiiiuiiiieniiiieniiiieeiiiieeieiieseiissonsssssssssssssssssssssssssssssssasss
Dyan Puspita Apsari, Dong-Choon Lee
Yeungnam University, Korea

A Boost-Based Step-Up Converter Implementation to Charge Capacitor in an

LCC Active Injection Current Circuits for SSCBs [#T1160] ......ccoirmuuiiiiiinniiiniiiniiiniienisiniiensinniennees
Elias Nadi', Reza Kheirollahi?, Shuyan Zhao®, Hua Zhang'
'Rowan University, United States; ?Drexel University, United States; ABB Ltd., United States

Reliability of Power Devices and DC-Link Capacitors of Parallel-NPC Inverters under

Different PWM Methods [#79T] ..ccuuuiiiiiiuiiiiiiiiiiiiiiiiiiniiinintiisaeistiesaessssiesssssssessssssssssssssssssssasses
Dong-lJin Lee, Ui-Min Choi
Seoul National University of Science & Technology, Korea



Studying the Impact of IBR Modeling on the Commonly Applied
Transmission Line Protective Elements [#T1449] ... iiriiiieiiiiniiiiniiieeieteeeesnecsssescssnsssssssssssnssssens 4238
Soham Chakraborty', Paulo Henrique Pinheiro?, Goncalves Bainy Romulo?, Hangtian Lei?,
Brian K. Johnson?, Scott Manson?®, Jing Wang', Rasel Mahmud', Andy Hoke', Cameron J. Kruse*
'National Renewable Energy Laboratory, United States; University of Idaho, United States;
3Schweitzer Engineering Laboratories, United States; “Kaua'i Island Utility Cooperative, United States

Universal Reliability Assessment of Inverters in Photovoltaic Systems

based on Real-Field Mission Profiles [#1246] ......ccieiiiieiiiiuiiiineiiiineniitneccitneccssnssessnsscssnsssssnsssssnnes 4246
Qiang Mu, Jiale Zhou, Luocheng Wang, Tiefu Zhao
University of North Carolina at Charlotte, United States

Analysing the Behavior of Solid State Protection System for Dual Active Bridge in
Solid State Transformers under Short Circuit Faults [#1055] ...c.ccieuiiieniiieniiiencireecernecernecssnnncnes 4253
Kushan Tharuka Lulbadda, Ruvini De Seram, Tarlochan Sidhu, Sheldon S. Williamson

Ontario Tech University, Canada

Reliability-Oriented Design of DC-Link Capacitor Bank of NPC Inverter in PV Systems [#792] ...... 4259
Gahyeon Yeo, Ui-Min Choi
Seoul National University of Science & Technology, Korea

An On-Line Capacitor Parameter Estimation Method for Parallel DC-DC Converters

using Beat Frequency Components [#T1874] ......ciuiiieiiiiiiiniiiniieeiiincieeiieescsnsssssssnssssssssssssnsssssssannes 4265
Yeeun Ko, Suyong Chae
Pohang University of Science & Technology, Korea

Poster Session 3: Controller Design for Power Converters
Chair(s): Tiangi Hong

A THD Improving Method for a Single-Phase Grid-Tied Inverter with

Boundary Conduction Mode Current Control [#90T] ....cceciiieiiieniiiieniiieecernecnenenessncscssnsssssnsssssnnes 4268
Jiaxiong Xu, Mingzhi Gao, Jiawei Zhang, Miao Yu
Zhejiang University, China

A Carrier-Based Discontinuous PWM Method to Suppress Leakage Current and

Reduce Switching Loss for T-Type Three-Level Inverters [#1599] ...ccccveiiriiiniiiiiiinnniiniinnnennennnnnes 4273
Xin Zhang, Zeng Liu, Wenchen Wang, Jinjun Liu
Xi'an Jiaotong University, China

Quantifiable Trade-Off between Voltage Regulation and Active Power Sharing in

Autonomous DC Microgrids: A Data-Driven Approach [#1829] ...ccuiieiiiiiiniiiniieenciecreesseencsnesanns 4280
Zhong Liu, Xiaonan Lu
Purdue University, United States

Gradient-Based Predictive Pulse Pattern Control for Medium-Voltage Drives with

Very Fast Transients [#T8T8] ....ciuciiieiiiiiiuiiiiiiniiieiieeicrneisesssnsersssssssssnsessssssssssnssssssssnsssnssssssssnsssnes 4283
llari Hilden', Petros Karamanakos', Tobias Geyer?
"Tampere University, Finland; ?ABB Ltd., Switzerland

Adaptive Control for Suppressing Power Oscillations in Multi-VSG Systems [#655] ......ccccceeeeeeeeee. 4286
Yian Guo, Julian Chung Zhong Wei, Haoxin Yang, Fei Deng, Yi Tang
Nanyang Technological University, Singapore



Modular Soft-Switching EV Charger with Four-Leg PFC Stage and Transformerless

On-Demand DC/DC Configuration [#1236] ...ccccccieeiiieniiieniereeecreeceraecsssessssssssssssssnsssssnsssssnssnns 4292
Manfredi Gangi, Matthias Preindl
Columbia University, United States

A Lifting Approach for Stability and Controller Design of Power Electronics with

Constant Power Loads [#T5606] ....ccccciiiuiiiiniiiiniiitnieienieiencscsenssssnssssssssssssssssssssssssssssssssssssssssnsssns 4299
Luis Herrera, Richard Tarbell
State University of New York at Buffalo, United States

A Frequency Response based Methodology for the Design and Analysis of

Active Power Filters Current Control [#TT18] ...ccciviiiiiiuiiiniiiiiiniiieiieeicinereesssnicrsssssesssnsssssssnsssnes 4304
Lidia Sénchez', David Reigosa', Javier Sola?, Juan Luis Agorreta?, Julian Balda?, Fernando Briz'
'"Universidad de Oviedo, Spain; ?Ingeteam Power Technology, Spain

A General Fully Distributed Control Scheme considering Time Delay Compensation for

Three-Phase Grid-Tied Power Inverter Systems [#1332] ..ccccciviiiniiiniiieiiincieeiieencrncreessenscssssssnssens 4312
Boya Wang, Matthias Preind|
Columbia University, United States

Unified Voltage and Torque Predictive Control for Induction Motor Drives
Featuring Interleaved DC-DC Boost Converter [#989] ...cciiiiuiiiiiiniiiniiieniiecineineencrncssesssnscssscsanns 4317
Jacopo Riccio', Henry Zapata Fonseca?, Luca Tarisciotti?, Alireza Davari?,
Freddy Flores Bahamonde?, Michele Degano’, Patrick Wheeler!
"University of Nottingham, United Kingdom; University Andrés Bello, Chile;
3Shahid Rajaee Teacher Training University, Iran

A Simplified Current Control for a SiC Reverse Voltage Blocking-Based Current

Source Inverter for High-Speed Motor Drive Applications [#1254] .....c.cceieeeiieeciiiencirnncceenncccennnenns 4324
Sneha Narasimhan, Shubham Dhiman, Sathya Rupan Thirumoorthi,
Partha Pratim Das, Subhashish Bhattacharya
North Carolina State University, United States

Developing a Novel Controller Hardware-in-the-Loop (CHIL) Platform for Validating

ITCC Algorithm on Solid State Circuit Breaker (SSCB) [#TT169] ..cccerrvuiiriuiirenicrrenicrrencsranscsssncsenns 4331
Shervin Salehi Rad', Elias Nadi?, Shuyan Zhao?, Fei Lu'
'Drexel University, United States; 2Rowan University, United States; *ABB Ltd., United States

Robust Control of Uncertain DC Microgrids using SOS Programming [#34] .....cccceeeeiriienniiiriiennnnnns 4335
Abhiram V. P. Premakumar, Ramtin Madani, Ali Davoudi
University of Texas at Arlington, United States

Control Method Selection Strategy with Peak Current and Efficiency of CLLC

Resonant Converter in Step-Down Operation [#38] .....cccccveiiiiiiuiiiiiiiniiiniiiniiiniiininiineneennee, 4341
Won-Yong Jang, Issac Kim, Hyeonwoo Jung, Jung-Wook Park
Yonsei University, Korea

Model based Predictive Peak Current Control Scheme for LCLC Resonant Converter [#874] ........ 4347
Nagesha Chitpadi, N. Lakshminarasamma
Indian Institute of Technology Madras, India



Fast Computation of Optimized Pulse Patterns for Multilevel Converters [#1810] ......cccceeeerrennnnnnns 4352
Isavella Koukoula', Petros Karamanakos', Tobias Geyer?
"Tampere University, Finland; 2ABB Ltd., Switzerland

Model Predictive Current Control of a 4-Level Negev Rectifier [#116] ...ccccceeiruueirunccrrnnccrennccrennnnes 4355
Francisco Juarez-Leon, Sreejith Chakkalakkal, Mehdi Narimani
McMaster University, Canada

A Direct Vector Control Strategy for Single-Phase Differential Buck Inverter [#491] ........ccc..c.uueeeee. 4363
Yanli Gao', Junhui Lin', Peng Liu', Yonggao Zhang', Shuang Xu?, Liuchen Chang?
'East China Jiaotong University, China; ?North China University of Technology, China;
3University of New Brunswick Fredericton, Canada

A Simplified and Direct Carrier-Based PWM for Parallel Winding Current Source Inverter [#473] .... 4371
Yanchao Xiong, Dong Jiang, Yixuan Shuai, Zicheng Liu
Huazhong University of Science & Technology, China

Impact of the Distributed Current Controller on the Dynamic Performance of the

Modular Multilevel Converter [#576] ...cccceiiiiuiiiiuiiiiuieienieienssresssrsssssrssssssssssssssssssssssssssssssssssssns 4379
Max Dupont, Andrea Cervone, Drazen Dujié
Ecole Polytechnique Fédérale de Lausanne, Switzerland

Oral Session 52: Modeling and Control of Resonant Converters
Chair(s): Petros Karamanakos, Sante Pugliese

A Non-Approximated Steady State Model-Derived Semiconductor Loss

Optimization for Resonant CLLC [#744] ....cuucciieiiieeiiienieieneeteneereneessnessssssssssssssssssssssssssssssnssnns 4387
Shubham Mungekar', Ayan Mallik!, Akin Akturk?
'Arizona State University, United States; ?CoolCAD Electronics Inc., United States

Time Domain Analysis for PIWM Mode of CLLLC Converter [#805] .....cccceeeeiiirneniirieenenccnreenesccsnennees 4395
Dohong Lee, Bonggook Kim, Xuanxi Liu, Younghoon Cho
Konkuk University, Korea

Multi-Objective Optimal Design for LLC Converter based on TDA and Surrogate

Model for High Accuracy and Low Computational Burden [#725] ....cccceeeeiiiieneiiiiinnecenieenesccsnennens 4401
Su-Seong Park, Seon-Ho Yang, Rae-Young Kim
Hanyang University, Korea

Selective Secondary Phase-Shift Control for High Gain in LLC Converters with

Matrix TranSfOrmMers [#T1377] c.uuuciiieereiiiiienceiiitenesisitenessessesnsssessesnssssssssnssssssssnssssssssnssssssssnasssssssnes 4408
Pranav Raj Prakash, Qiang Li
Virginia Polytechnic Institute and State University, United States

A Merged ZCS/ZVS Control Technique for Resonant Switched-Capacitor Converters [#1366] ...... 4416
Haifah B. Sambo, Yicheng Zhu, Robert C. N. Pilawa-Podgurski
University of California Berkeley, United States



Oral Session 53: Machine Learning in
Modeling and Control of Power Converters
Chair(s): Yonghao Gui, Qianwen Xu

Feedback Control of CLLLC Resonant DC-DC Converters using
Deep Reinforcement Learning [#646] ......cccuueiiieuiiiiuniiiienieieeniereaneesenncessnssesssssssssssssssssssssssssnsssssnnes 4423
Oroghene Oboreh-Snapps', Angshuman Sharma?, Jonathan Saelens®, Arnold Fernandes?,
Sophia A. Strathman?®, Lauryn Morris®, Praneeth Uddarraju®, Jonathan W. Kimball®
1898 & Co., a Part of Burns & McDonnell, United States; TDK-Lambda Americas, United States;
3Missouri University of Science & Technology, United States

Digital Twin based Identification of Passive Parameters of Three-Phase Boost

Rectifier using a GRU Neural Network [#1301] ....ciiuiiiiiiiiieiieienieienecerenectencesencessancessnsssssnsssssnnes 4431
Giulia Di Nezio', Marco di Benedetto!, Giorgia Ghione?, Vincenzo Randazzo', Luca Solero'
"Universita degli Studi Roma Tre, Italy; *Politecnico di Torino, Italy

Model Free Reinforcement Learning based Controller for Grid-Tied 9-Level

Packed-E-Cell Multi-Level Inverter [#T145] .. iiiiiiiiiiiiiiiniieeiiincieeiieeicsncssesssnssssssssssssnssssssssnsssnes 4437
Alamera Nouran Alquennah'?, Abdelbasset Krama?®, Haitham Abu-Rub??, Ali Ghrayeb?, Sertac Bayhan??
'"Texas A&M University, United States; “Texas A&M University at Qatar, Qatar;
®Hamad Bin Khalifa University, Qatar

Data-Driven Predictive Control for Power Converter with Multi-Step

Reinforcement Learning [#1349] ....civuiiiiiiiiuiiitneeitunieetnneeteaseessnssessnsesssssssssnssssssssssssssssnsssssnnssssnnes 4444
Yihao Wan, Yang Zhang, Qianwen Xu
KTH Royal Institute of Technology, Sweden

Deep Learning-Based Dynamic Modeling of Three-Phase Voltage Source Inverters [#1012] ........ 4450
Sunil Subedi', Liang Qiao?, Yonghao Gui', Yaosuo Xue', Francis Tuffner®, Wei Du?
'Oak Ridge National Laboratory, United States; The University of Tennessee, United States;
3Pacific Northwest National Laboratory, United States

Oral Session 64: Control of Power Converters |
Chair(s): Wenzong Wang, Andrea Formentini

Deadbeat Control of Three-Phase Sinusoidal Output Y-Inverter for

Automotive Powertrains [H#420] ....cccciiiiiieiiiiiiiniiieiieeictnersesssnsesssssssssssscssssssssssnssssssssssssnssssssssssssnes 4457
Federico Campanelli, Fabio Mandrile, Sandro Rubino, Eric Armando, Radu Bojoi
Politecnico di Torino, Italy

Model Free Predictive Control of a Triple Active Bridge for High Dynamic

Performance without the Decoupling Matrix [#T1229] ...ccuceiieiiiieeiiiieneiitenccereeneetnneessnseessnseessnnssssnnes 4464
Md Didarul Alam, Samuel Osei Fobi, Wensong Yu, Igbal Husain, Srdjan Lukic
North Carolina State University, United States

Virtual Input Dampers of Dual Active Bridge Converter [#720] ......ccoiveeereiirennnncinneeencesnennesssssesnens 4472
Lunbo Deng, Guohua Zhou, Wenjun Zeng, Nengmou Xu
Southwest Jiaotong University, China

A Method for Stabilizing Dual Active Bridge-Based Energy Storage Systems [#1387] ................... 4479
Bhanu Shankar Babaiahgari, Md Habib Ullah
The Pennsylvania State University, United States



Digital Control of a Multilevel Interleaved DC-DC GaN Converter for

Fuel Cell Traction Applications [#890] ....c.ccciuiiirueiiireeieireeereecierencserenssessnssssssssssssssssssssssnsssssnsssssnnns 4484
Stefano Savio, Simone Giuffrida, Fabio Mandrile, Fausto Stella, Eric Armando, Radu Bojoi
Politecnico di Torino, Italy

Oral Session 65: Reliability and Diagnostics of Power Converters
Chair(s): Dominik Koch, Mateja Novak

A Modulation Scheme for Dynamic AC Power Cycling based on the Opposition Method [#403] ..... 4491
Tobias Fink, Kevin Muioz Barén, Jeremy Nuzzo, Ruben Schnitzler, Dominik Koch, Ingmar Kallfass
University of Stuttgart, Germany

Impact of Environmental Conditions on the Remaining Useful Lifetime of SiC MOSFET [#1664] ... 4496
Md Zakir Hasan', Ashik Amin', Md Moniruzzaman', Seungdeog Choi', Prashant Singh?, Chun-
Hung Liu'
'"Mississippi State University, United States; The University of Tennessee, United States

Online Estimation of MOSFET Ro, through Extended Kalman Filter [#507] ....cccccevuueirenicirnnceennnnnes 4504
Miguel Fernandez-Costales', Jose Antonio Fernandez-Alvarez’,
Manuel Arias', Pablo F. Miaja', Jesus Oliver?
'"Universidad de Oviedo, Spain; *European Space Agency, Netherlands

A Novel Method for Locating Open-Circuit Fault of Three-Level FC Converters

without Additional SENSOKs [HA46] ....ceeceieeiiieniiiieniiiieeiiirnnieireeesranesrsnssssssssssssssssssssssssssssnsssssnssssane 4511
Jiewei He, Zicheng Liu, Dong Jiang, Xuan Zhao, Xiangwen Sun, Ronghai Qu
Huazhong University of Science & Technology, China

Thermal Stress Analysis of Dual Active Bridge DC-DC Converter under

Battery Pulsed Current Charging Strategy [#375] ..cccceeiitureirinierencerencerencerencssnssssnsssssnsssssnsssssnnns 4516
Erdem Akboy'?, Muhammad Usman Tahir!, Ariya Sangwongwanich’,
Daniel loan Stroe', Frede Blaabjerg’
'Aalborg University, Denmark; ?Yildiz Technical University, Turkey

Oral Session 74: Stability Aspects in Power Electronics Systems
Chair(s): Sewan Choi, Heng Wu

Physical Interpretation of Synchronization Stability of Grid-Following

Inverters from Two Reference Frames Perspective [#197] ....ccocvuiiiiiiiuiiiiiiiniiiniiiniiiniienninniennnees 4521
Liang Huang', Chao Wu?, Dao Zhou', Frede Blaabjerg', Sanjay Chaudhary', Shan He'
'Aalborg University, Denmark; Shanghai Jiao Tong University, China

Capacitor Current Feedback Active Damping with Generalized Integrator-Based

Differentiator for LCL-Type Inverters [#1163] ....ccoiiiuuiiiiiimuiiiiiiiniiiniiiniiniieneiniiesesiiessseesasses 4527
Deokyong Woo, Sungmin Kim
Hanyang University, Korea

Robust Stability Analysis of P-HIL in Power Converters Testing under

Asymmetrical Grid FAults [#T4T] .ceeeiiriiiiiiiiiiiiiiteiiiteietneecteeestanesssnssssssssssssssssssssssnsssssnsssssnssssane 4534
Riccardo Sancio', Sante Pugliese’, Marco Liserre', Finn Bathel?
'Kiel University, Germany; *nttb GmbH, Germany



Comprehensive Modeling and Measurement of the Control Influence on Impedance

at Critical LCL Frequencies for a 50 kHz SiC Converter [#603] ....ccccccituereirnecirnecnrnecereencesnnncnes

Dominik Schulz, Ridiger Schwendemann, Andreas Liske, Marc Hiller
Karlsruhe Institute of Technology, Germany

Stability Analysis of Grid-Connected VSC-HVDC Systems with Compensated

Dq Domain Time Delay Models [#T0] ...ccccciieuriiieniiieneeieenierencereneesaeccssssssssssssssssssssnsssssnsssssnnns

Shuai Wang, Robin Preece, Mike Barnes
The University of Manchester, United Kingdom

Oral Session 75: Conirol of Power Converters I
Chair(s): Wensong Yu, Minghvui Lu

Split-Phase Inverter with Hybrid ZCS-ZVS Modulation for the DC-Link Voltage Balancer [#1087]
Md Tanvir Ahammed, Wensong Yu
North Carolina State University, United States

A Single-Sensor Balancing Technique for Flying-Capacitor Odd-Level Converters [#502] .......

Siddharth lyer, Sayan Paul, Dragan Maksimovi¢, Luca Corradini
University of Colorado Boulder, United States

Sensorless Oriented Control of PWM Rectifier using Kalman Filter and

Proportional-Resonant Regulators [#605] ......cccceceeiieeieiieniiireeneernencernecernecssnsscssssscssnsssssnsssssnnns

Federico Centi, Andrea Credo, Giuseppe Fabri, Francesco Parasiliti Collazzo, Marco Tursini
University of L'Aquila, Italy

Frequency Domain Design Techniques in Voltage Mode Controlled Series

Capacitor Buck Converters for Fast Dynamic Performance [#854] ....cccccciveeciirenccirneccnrnncccennnenes

Prantik Majumder, Anirban Nanda, Santanu Kapat, Debaprasad Kastha
Indian Institute of Technology Kharagpur, India

A Constant Current Control Method for Primary Side-Regulation Flyback Converter without

Low-Frequency Ripple and Sub-Harmonic Oscillation [#418] ....ccccicveiiiiuiireniirienicrienicnienienennees

Chong Wang, Xu Wang, Hao Cheng, Daying Sun, Wenhua Gu
Nanjing University of Science & Technology, China

Oral Session 87: Converter Power Quality
Chair(s): Subham Sahoo, Ricardo Aguilera

Real-Time Computation of Optimized Pulse Patterns for Compensation of

Estimated Grid Voltage Harmonics [#362] ......cccueiiieiiiiniiiiniiienieieeeereneesenessassssnsscssnsssssnnnnns

Ellis G. Tsekouras', Ricardo P. Aguilera’, Tobias Geyer?
'"University of Technology Sydney, Australia; ABB Ltd., Switzerland

Selective Harmonic Elimination Model Predictive Control for a 3 Level

Flying Capacitor Converter [#1524] ....ccuuiiiiiiuiiiiiiimnniiiiiimniiniiemesiniiimsisiisssssssisssssssssssssssssssses
Cristian Castillo', Victor Cabezas', Cristian Garcia', Santiago Maure', Pablo Acuna’, Ricardo Aguilera?

'"Universidad de Talca, Chile; *University of Technology Sydney, Australia

.... 4555



Transient Stability Analysis and Optimized Coordination Control Method for

Multi-Parallel PLL-Synchronized Inverters under Grid Fault [#1238] .....ccccecireeiirnncirnncrrneccnennnnes

Zhiheng Lin, Rui Liu, Yunwei Li
University of Alberta, Canada

A Frequency Response based Methodology for the Design and Analysis of

Active Power Filters Current Control [#TTA4T] ...cvuiiiieiiiiniiiieniiienieteecereecssensessnsssssnsssssnsssssnssssens

Lidia Sénchez', David Reigosa', Javier Sola?, Juan Luis Agorreta?, Julian Balda?, Fernando Briz'
'"Universidad de Oviedo, Spain; ?Ingeteam Power Technology, Finland

A Transformerless Unified Power Quality Conditioner based on Four-Leg Converter [#977] .......

Jean T. Cardoso, Cursino B. Jacobina, Alan S. Felinto, Ademar A. dos Santos Jr., Alexandre C. Oliveira
Federal University of Campina Grande, Brazil

Oral Session 98: Modelling, Design and
Optimization for Power Converters
Chair(s): Giulia Tresca, Teng Long

A Modelling Method for Grid Filter Topology Optimization [#298] .....ccccecereuiirencirnnccrrnnecernneceenns

Tim Lackie', Gopal Mondal?, Teng Long', Sebastian Nielebock?
'"University of Cambridge, United Kingdom; 2Siemens AG, Germany

Model-Free Optimization of Isolated DC-DC Triple Active Bridge Converters for

ZVS and Reduced RMS Current Operation [#696] ......ccccceeeireeiireniirencireecrrnecssnnscssnsssssnsssssnsssssns

Ahmed A. Ibrahim, Tommaso Caldognetto, Davide Biadene, Paolo Mattavelli
Universita degli Studi di Padova, Italy

Stability Analysis of the Converter-Interfaced Remote Gas Field Power Generation [#1617] .......

Wenze Li, Rui Liu, Yunwei (Ryan) Li
University of Alberta, Canada

Design of a Common-Mode Inductor for Medium-Voltage High Power SiC-Based

Power Electronics Building Blocks (PEBB) [#T1539] ..cccuceiituiiiieuiirencrinncnrmncsranssssansossssssssssssssnssssens

He Song, Joshua Stewart, Ashkan Barzkar, Boran Fan, Rolando Burgos, Dushan Boroyevich
Virginia Polytechnic Institute and State University, United States

Integrator Design for a Small Footprint Rogowski Coil based Current Sensor [#1329] ................

Matthias Spieler, Che-Wei Chang, Dong Dong, Rolando Burgos
Virginia Polytechnic Institute and State University, United States

Oral Session 99: Control for Power Converters
in Electric Vehicles Chargers
Chair(s): Mehdi Narimani, Rashmi Prasad

Experimental Implementation of a Fast Direct Digital Power Control Strategy for

Single-Phase DAB Converters [#T1773] .cccicciieeiiiniiiniieenirncisissescrncssssssssssssssssssssssssssssssssnsssssssannes

Linton D. James', Carlos A. Teixeira', Richardt H. Wilkinson', Brendan P. McGrath',
Marcos G. Judewicz?, Sergio A. Gonzdlez?, Peter Sokolowski®

'RMIT University, Australia; 2Universidad Nacional de Mar del Plata, Argenting;

3The People Project Institute, Australia



State-Plane Control of DAB-Based Battery Chargers [#1094] .....cccuciiieuiirenicienecrenccrencesnnccsnnnenes 4670
Matteo Sposito, Nicolas Aglero Meineri, Ignacio Santana, Ignacio Galiano Zurbriggen
University of Calgary, Canada

A New Integrated Battery Charger (IBC) Architecture for 1200V Electric Vehicles [#283] .............. 4676
Sreejith Chakkalakkal, Francisco Juarez-Leon, Mehdi Narimani
McMaster University, Canada

Control and Modulation Method for Leakage Current Mitigation in

Single-Phase Non-Isolated EV Charger [#1270] ...cccieiiiiiiniiiniieeicrencrecissescsncsssssssssssssssssssssssnsoses 4683
Juwon Lee, Dongsu Lee, Seongil Lee, Jung-lk Ha
Seoul National University, Korea

Power Ripple Minimization in Off-Board Battery Charger using Modified

Direct Predictive Power Control [H#934] ...cccciuiiiiiiniiieiiiniiieiieeicincrsesssescsnssssesssnssssssssssssnssssssssnsssnss 4691
Durga Prasad Pilli', Deepak Ronanki', Apparao Dekka?, Jose Rodriguez®
'Indian Institute of Technology Madras, India; ?Lakehead University, Canada;
3Universidad San Sebastién, Chile

Poster Session 4: Stability and Power
Quality of Power Converters/Systems
Chair(s): Luca Tarisciotti

One-Cycle Control of Vienna Rectifiers under Variable Switching Frequency with

Improved Waveform Quality [#435] ..cccevuiiiiiiiuiiiiiiiniiiiiiiniiniiineiiniiemisiissssessissssssssssssssssssasses 4697
Zhou He', Hongfa Ding', Zigi Zhang', Zibo Chen?, Dandi Zhang', Yingzhe Liu®
"Huazhong University of Science & Technology, China; ?The University of Texas at Austin,
United States; ®Nanyang Technological, University, Singapore

Enhanced Ride-Through Capability for Single-Phase Series Active Power Filter

using an Auxiliary Leg [#T020] ....ccieeiiiiuiiiieniiireniereneereeeeraeseessnssssssssssssssssssssssssssssnsssssnsssssnsssssnnes 4702
Gilielson F. da Paz', Cursino B. Jacobina', Isaac S. de Freitas?, Jean T. Cardoso', Victor F.M.B. Melo?
'Federal University of Campina Grande, Brazil; “Federal University of Paraiba, Brazil

Voltage and Current Feedforward Terms Impact in the Stability of

Grid-Forming Inverter Systems [#T134T] ..ccuiiiiiiiiiiieiiiniiieiiieiiieeiieencrnersesssnscsssssssssssssssssssssssssssnssas 4710
Oriana Benfatto!, Giulia Tresca', Andrea Formentini?, Norma Anglani’,
Simone Cossu', Pericle Zanchetta'
"University of Pavia, ltaly; “Universita di Genova, ltaly

A Zero-Crossing Detection-Based Adaptive Stabilization Method for
Cascaded DC SyStems [HO7 1] .ccuiiuiiiiiiiiiiiniieiiteiiiecisesseescssssssssssssssssssssssnsssssssssssssssssssssssssnsssnsosas 4718
Bi'an Zhao', Youlin Fan', Tonglu Wang', Yufei Li', Yue Wang',
Xinyang Su?, Qifeng Wang?, Jinli Hao*
'Xi'an Jiaotong University, China; ?Hong Kong Polytechnic University, China;
*Huawei Technologies Co., Ltd., China; “Xi'an Huawei Technologies Co., Ltd., China

Power-Response Matrix-Based Modeling of Converter Systems for Small-Signal Analysis [#1316] .... 4724
Anant Narula', Paul Imgart!, Massimo Bongiorno', Paolo Mattavelli?, Mebtu Beza', Jan R. Svensson®
'Chalmers University of Technology, Sweden; Universita degli Studi di Padova, Italy;
3Hitachi Energy, Sweden



Simplified Modeling Method for DC-Side Impedance of MMC considering the

Impact of Wind FArms [#T1294] ...ceeeiieuiiiieiiiineiiiineciitneietteesesencsesenssessnssssssssssssssssssssssssssssnsssssnsssssnnes 4732
Peng Huang, Niancheng Zhou, Yongijie Luo, Xiuchao Duan, Qianggang Wang
Chongging University, China

Qualitative Evaluation of Semi-Quantitative Design Guidelines concerning

Transient Stability [H#T169] .....civuiiiiiiiiiiiiiiiiiiteeiteeetteeeettneeettnesstenessssnsssssssssssnssssssssssssssssnsssssnssssane 4738
Chao Charles Liu', Zhenxi Wu'?, Chi K. Tse', Hua Han?, Jingxi Yang'
'City University of Hong Kong, Hong Kong; ?Central South University, China

Stability Analysis of DC-Coupled Converters with Impedance Spectroscopy [#400] ......cccceeeeeunnenee 4744
Gernot Pammer, Oliver Kénig, Alois Hirsch, Daniel Leidorfer, Lucas Rotava
AVL List GmbH, Austria

DVRs Analysis with Different Topologies and Control Methods [#1158] ....ccccccoiiirueiiiireneecerneenennens 4751
Arthur Costa', Elias Neto'!, Gregory Almeida'?, Joao R. Martins', Darlan A. Fernandes®
'Federal Institute of Alagoas, Brazil; 2IRT Saint Exupéry, France; *Federal University of Paraiba, Brazil

Robust Control Scheme based on PCC Voltage Feedforward and VPI Controller for

LCL-Type Grid-Following Inverters under Weak Grid Condition [#1152] ....cccccivviirinnicrinnicrennncnenes 4759
Xinghai Geng, Zeng Liu, Xincheng Dai, Xueling Yang, Jinjun Liu
Xi'an Jiaotong University, China

Stability Enhancement of DC Cascaded System including CPLs by using

Nonlinear Inductor in Source-Interface DC-DC Converter [#481] ...cccucceiiiieeeiiiiienesennennesesneanennns 4768
Hongjian Lin, Henry Shu-Hung Chung, Ruihua Shen
City University of Hong Kong, Hong Kong

dqg-Frame Input Impedance Characterization of a Five-Level Cascaded

H-Bridge Robicon-Type Motor Drive [#T17T9] ..cccciiiiriiiiuieiinioienssienssrsnssssnssssssssssssssssssssssssssssnses 4775
Mohammad Nair Aalam, Qing Lin, Ashkan Barzkar, Rolando Burgos
Virginia Polytechnic Institute and State University, United States

Impact of the Reactive Behavior of Grid-Connected Converters on Resonance Stability [#973] ..... 4781
Amir Reza Zamani', Mebtu Beza', Massimo Bongiorno', Anant Narula', Jan R. Svensson?
'Chalmers University of Technology, Sweden; ?Hitachi Energy, Sweden

Grid-Forming Inverter Placement for Power Systems with High Inverter-Based Resource

Penetration based on Participation Factors [#330] ......ccoiieuiiiiiiiniiiiiimniiiniiimiiniimmnenes 4788
Tianwei Xia', Deepak Ramasubramanian?, Wenzong Wang?, Kai Sun', Kaiyang Huang'
'The University of Tennessee, United States; “Electric Power Research Institute, United States

Instability Intersection Frequency Auto-Detection for the Virtual Impedance-Based

Stabilization Method in Cascaded Systems [#203] .....cccceiiiiiimuiiiiiiimuiiiiiiinniiiniienniienesriesne 4795
Xueqi Liu, Xin Zhang
Zhejiang University, China

Zero-Current-Injection Control for Reducing AC Current Distortion in

Unfolding-Bridge-Based Single-Phase Grid-Tied Inverters [#1543] ..cccivveiiiiueiiiinnccnrnencirnnncrrnncnenes 4799
Mojtaba Heydari', Emad Nazerian', Qingyun Huang?, Alex Q. Huang'
'"The University of Texas at Austin, United States; 2University of Missouri, United States



Predictive Current Control Strategy with Minimal Current Sensors for

Shunt Active Power Filter using LCL Filter [#T1058] ....cccciiitiiiieniiiinniiireeccitnencirneccssnescssnsssssnessssnnnnns

Thales Martins Bezerra', Nady Rocha', Alvaro De Medeiros Maciel', Gregory Arthur De. Aimeida Carlos?
'"Universidade Federal da Paraiba, Brazil; ?Institut de Recheche Technologique Saint Exupéry, France

Poster Session 4: Power Convertier EMI
Chair(s): Mateja Novak

Evaluation and Design of Symmetrical Winding Configurations for Improved

Common Mode Noise Reduction in Full Bridge Converters [#179] .....cccovuuviiiiiimniiiiiieniiiniienncnennees

Philipp Marx, Marcel Probst, Andre Haspel, Philipp Ziegler, Joerg Haarer, Joerg Roth-Stielow
University of Stuttgart, Germany

A Passive Self Damping Busbar to Reduce DC-Link Ringing [#1102] ....cccceiieeieiieeccrrnencereeccrennceenes

Luke Shillaber', Yunlei Jiang?, Ameer Janabi', Wei Mu', Teng Long'
"University of Cambridge, United Kingdom; “Space Exploration Technologies Corporation, United States

Advanced Frequency-Dependent Modeling Techniques for Bus Parasitics of

WBGs-Enabled Circuits [#T078] ...c.cccieeeiiieeiiiinnicirnenerrneecrenescrencscssnsscssnssssssssssssssssssssssssssssssssssnsssssns

William Collings', Raghav Khanna', Alan Courtay?, Andrew Lemmon?®
"University of Toledo, United States; Synopsys, Inc., United States; 3University of Alabama, United States

Dead-Time Compensation to Reduce the Common Mode Voltage in a

Three-Phase Four-Leg INVerter [#T1127] .. iiiriiiieiiiiteiiitnceienecctenciesenssessnssssssssssssssssssssssssssssnsssssns

Robert J. Tubbs Jr.!, Alexander L. Julian?, Giovanna Orriti’
"Naval Postgraduate School, United States; ?Independent Researcher & Consultant, United States

Modeling and Analysis of the Balance Network for Common

Mode EMI Noise Suppression [#T189] ...cccccciiceiiiuciiitniiienieienecrencscrensssssnssssssssssssssssssssssssssssnsssssns

Qiuzhe Yang, Shuo Wang, Qiang Li
Virginia Polytechnic Institute and State University, United States

A Virtual Capacitor based Transformerless Active Common-Mode EMI Filter [#412] ....................

Junzhao Zhang', Dong Jiang', Jianrui Liu', Yechi Zhang?
'Huazhong University of Science & Technology, China; ?Dalian Maritime University, China

A Multi-Variable dv/dt Filter Design Approach in SiC-Based Integrated Motor Drive [#1777] .......

Mohammad Arifur Rahman', Yilmaz Sozer?, Alper Uzum?, Syed Imam Hasan?
'Nexteer Automotive, United States; “The University of Akron, United States

EMI Frequency Model of a Low Power SMPS in Discontinuous Conduction Mode [#1641] ............

Yandry Jacome', Ansley Jugoo?, Mohamed Toure', Jean-Luc Schanen?
'Somfy, France; ?University Grenoble Alps - CNRS, France

An EMI/EMC Test Bed for EMI Susceptibility Evaluation and Weakness Detection [#1222] ............

Robb Raffaelli, Yuntao Xu, Di Zhang, Zachary Everhart, Michael C. Smith
Naval Post Graduate School, United States

Modeling, Analysis and Reduction of Radiated EMI Due to the Pulsating Voltage on

PCB Ground Plane in a Non-Isolated Power Converter [#778] ....cccccceeeireniirenicirnnicnrnessrnnscssascssnes

Yanwen Lai', Shuo Wang', Yirui Yang, Qinghui Huang', Zheng Luo'*?
'"University of Florida, United States; 2Monolithic Power System, Inc., United States



Open-Air Test Setup Characterization for Radiated Emissions of Motors Drives [#1036] .............. 4882
Roger Franchino, David Lechat
Schneider Electric, France

Common-Mode EMI Noise Modeling and Cancellation with Impedance Balance Technique for
Three-Phase Three-Level Back-to-Back Bridge Interconnection-Based Converter [#1413] ............ 4887
Tonglei Wang', Shin-Yu Chen?, Ripunjoy Phukan?®, Rolando Burgos',
Dong Dong', Gopal Mondal*, Henrik Krupp*
'Virginia Polytechnic Institute and State University, United States; “Texas Instruments, United States;
®Delta Electronics, Inc., United States; “Siemens AG, Germany

Topic G: Electrical Machines

Oral Session 8: Electric Machines for Transportation
Chair(s): Alireza Fatemi, Gerd Bramerdorfer

Comparison of a Novel Stator Tooth Cooling System with High-Performance

Alternatives for E-Motors in Electric Vehicles [#10T] ....cccoiiuiiiiiiiiiiiiiiiiniiiiiiiiniiniieninnieneeeeseenees 4895
Gokhan Cakal, Alireza Fatemi?, Peng Peng?, Thomas Nehl?, Xiofeng Yang?
'"University of Wisconsin-Madison, United States; ’General Motors, United States

Effect of Increasing Poles Number for 16000 rpm and 800V Rare-Earth Free Interior

Permanent Magnet Traction Motor Equipped with Iron Nitride Magnets [#1723] ......cccceeeerivennnnnns 4901
Ali Al-Qarni', James Alexander?, Ayman El-Refaie’
"Marquette University, United States; Spartan Engineering Design, United States

Design of a Novel Rare-Earth-Free Variable Flux Motor Combining Iron-Nitride and

AINICO MAQGNELS [H#540] .cceeciieniiieeiiienieteneeteneerenserssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnsssssns 4909
Bassam S. Abdel-Mageed', Benoit Blanchard St-Jacques?, Ruisheng Shi?, Pragasen Pillay’
'Concordia University, Canada; ?Dana TM4 inc., Canada

Modeling and Analysis of Dual-Three-Phase PMSMs for EV Drive Application [#1379] ................. 4915
Peng Peng, Lei Hao, Renato Amorim Torres, Suresh Gopalakrishnan, Thomas Nehl
General Motors, United States

Driving Cycle based Optimisation and Comparison of Variable Flux Permanent

Magnet MAchines [H#8T3] ..cccciiuiiiiiiiiiiniiiiiiieiiieiiteiereeraesssnsssssssssssssssssssssssssnssssssssssssnssssssssssssnsesas 4923
Gabriel Weissitsch, Thomas Krainer, Edmund Marth, Gerd Bramerdorfer
Johannes Kepler University Linz, Austria

Oral Session 19: Induction Machines
Chair(s): Andrea Cavagnino, Peng Peng

Influence of Stator Damping Coil on High-Frequency Stray Losses and

High-Order Electromagnetic Forces of Induction Motors [#370] .....ccccceeeeriiinniiniinnniinninnesenneennnns 4931
Chenbo Wang', Zhen He', Shuyang Xu', Jun Wang', Hongjin Guo',
Hassan H. Eldeeb?, Mingli Liu', Guorui Xu', Haisen Zhao'
'North China Electric Power University, China; “Ford Motor Company, United States



Design and Analysis of a Single-Sided 2.2kW Axial-Flux Induction Motor [#835] .....cccceeeeerrvnnnnnens 4936
Zhi Cao', Amin Mahmoudi', Wen L. Soong?, Solmaz Kahourzade®
'Flinders University, Australia; *University of Adelaide, Australia;
3University of South Australia, Australia

Analytical and FE Modeling of a Wound Rotor Induction Motor with

Static Inclined EccentriCity [#27 1] ..cuuiiieiiiieiiiiniiitneieienietenierencscssnsssssnssssssssssssssssssssssnsssssnsssssnsssns 4944
Solihah Sharief Shiekh, Pragasen Pillay
Concordia University, Canada

Diagnosis of Rotor Asymmetries in Wound Rotor Induction Machines via

PSH Analysis of Vibration Transients [#249] ....cccciiiiiiieiieiinieienierencerenecssssesssssessasssssnsssssnsssssnnes 4950
Jose E. Ruiz-Sarrio', Pedro Llovera-Segovia', Carlos Madariaga-Cifuentes?,
Angela Navarro-Navarro', Vicente Biot-Monterde', Jose A. Antonino-Daviu?
'"Universitat Politécnica de Valéncia, Spain; “University of Concepcién, Chile

A Design and Control Method for Pole Changing Induction Machine for

Traction Application [HB53] ...ccuiiiiiiiiiniiiiiiiiiieiieeiiteieteeiteesernessessssssssssssssssnssssssssssssnssssssssssssnssas 4956
Kan Akatsu', Naoya Kato', Tsurube Masayoshi?, Tomonari Mori?, Masanori Watahiki?
"Yokohama National University, Japan; *Nidec Corporation, Japan

Oral Session 20: Axial Flux Machines
Chair(s): Matthew C. Gardner, Greg Heins

Non-Invasive Bar Breakage Diagnosis of Axial Flux Induction Machines through
Steady-State Signal Analysis [#620] ....c.cccieuriiiiniireniereniereneerenscrensssssssssssssssssssssssssssssssssssssssnsssns 4962
Carlos Madariaga-Cifuentes', Jose E. Ruiz-Sarrio?, Jose A. Antonino-Daviu?,
Cesar Gallardo?, Juan A. Tapia'
'"University of Concepcion, Chile; 2Universitat Politécnica de Valéncia, Spain;
3University of Nottingham, United Kingdom

Active Metal Brazed Windings for Coreless Axial-Flux Permanent-Magnet Machines [#1171] ...... 4967
Federico Marcolini, Guido Rubino, Fabio Giulii Capponi, Federico Caricchi
Sapienza — Universita di Roma, Italy

Axial Laminations for Eddy Current Mitigation in Unlaminated Rotors for Axial Flux

Surface Permanent Magnet Synchronous Machines [#1590] ......ccivuuiiiiiiiniiiniieniiiniiensinneenennee 4975
Samuel French, Kelvin Wong, David Klink, Dean Patterson, Greg Heins, Behrooz Bahrani
Monash University, Australia

A Study on the Performance Improvement of Axial Flux Permanent Magnet Machines

based on Stator and Rotor Design Modifications [H#499] ....c..cciiuiiiiiuiiiieeiiiienicetencerenecsenessnnecssnnnes 4980
Jangho Yun, Brandon Grainger, Paul Ohodnicki
University of Pittsburgh, United States

Multi-Disk Coreless Axial Flux Permanent Magnet Synchronous Motors with Surface PM and

Halbach Array Rotors for Electric Aircraft Propulsion [#960] .....cccciieeiiiiueiiiienccirneccereecccennccesnncssnns 4986
Matin Vatani', John F. Eastham?, Dan M. lonel’
'"University of Kentucky, United States; *University of Bath, United Kingdom



Poster Session 1: Electric Machines 1
Chair(s): Alireza Fatemi

A Study on Five-Phase Permanent Magnet Vernier Motor Superimposed

Harmonic CUITent [#T6097] ..ceeiieiiiiiiieiiieiiieeiiieicteeiieesesncssssssssssssssssssssssssssssssssnssssssssssssnssssssssnsssnse
Kohei Aiso, Shoji Shimomura
Shibaura Institute of Technology, Japan

Cost Efficient Iron Loss Calculation Process of Induction Motors considering

Slot Harmonics using Scale Method [#T1259] ....cviiiiiiiiiiiiiiniiieiiteiiincieeitsescsncsssssssssssssssssssssssnsses
Du-Ha Park!, Jae-Hyun Kim?, Hyun-Su Kim', Jin-Cheol Park', Yun-Jae Won', Myung-Seop Lim'
'Hanyang University, Korea; ?Yeungnam University, Korea

Bearing Outer Race Fault Detection through the Analysis of Stray Flux Signals via

CWT aNd CNIN [H#382] ..cieeeeeiiiiieneniiriienensesieenessesssranssssssssssssssssssssssssssssssssssssssssssssnssssssssnssssssssnasssssas
Geovanni Diaz-Saldafa', Jonathan Curefio-Osornio’, Israel Zamudio-Ramirez',
Vicente Biot-Monterde?, Roque A. Osornio-Rios', Jose A. Antonino-Daviu?
'"Universidad Autonoma de Querétaro, México; “Universitat Politécnica de Valéncia, Spain

Analysis of Frequency-Induced Current Displacement in Dual-Cage Induction

Motors for Electromobility [#T430] .ccc.eiiiiieiiiiiinniiiiiieniiitienesesteenessessesnesssssssnssssssssnsssssssssasssssssnes
Felipe Santacruz Benavides', Carlos Madariaga', Cesar Gallardo?, Juan A. Tapia', Michele Degano?
'"University of Concepcion, Chile; 2University of Nottingham, United Kingdom

A High-Speed Rare-Earth Free IPM with Carbon Composite Wrapped Rotor [#1019] ...................
MD Rashedur Rahman, Seungdeog Choi, Han-Gyu Kim
Mississippi State University, United States

High-Speed Synchronous Reluctance Motors with Additively Manufactured Rotors [#1172] .........
Yulong Cui', Chiara Gianassi?, Alessandro Fortunato?, Luca Zarri?, Andrea Cavagnino'
'Politecnico di Torino, Italy; 2Universita di Bologna, ltaly

Current and Stray Flux Combined Analysis for the Detection of Misalignments in

Synchronous Reluctance Machines [#251] ..c..civuiiieeiiieniiiieniieieeeeinncereecsrsesesssssssssssssssssssssssssnssnns
Angela Navarro-Navarro, Vicente Biot-Monterde, Jose E. Ruiz-Sarrio, Jose Antonino-Daviu
Universitat Politécnica de Valéncia, Spain

Torque Ripple Cancelation with 4 Degree-of-Freedom [#637] ...cc.ccceiiirueiiiriinnnieniinnnsenieenessessesness
Cheng Gong, Le Chang, Song He, Vinod Peddi, Peng Zhang
General Motors, United States

Developments of Reliable Analytical Models for Predicting Synchronous Reluctance

Motor Operations with Cross-Coupling Effects [#87] ....cccuceeieuiiieuiiieniiiienieeinnccirnnccceencesenseesenscsens
Cheng-Tsung Liu', Shih-Ting Hua', Sheng-Chan Yen?, Kuan Yang?, Pei-Chun Shih?
'National Sun Yat-sen University, Taiwan; ?Nidec Taiwan Corporation, Taiwan

Cogging Torque Minimization in Low-Speed Transverse Flux Permanent Magnet

Generator using Improved Skewing Techniques [#288] ....ccccciiuiiiuiiiniiiniiiniienncinereescenncrnsssesssnnens
Maryam Salehi', Alireza Omidi', Mohammad Farahzadi?, Ahmad Darabi®,
Mohammad Hoseintabar?, Vedanadam Mudumbai Acharya*, Madhav Manjrekar’
'"University of North Carolina at Charlotte, United States; University of Science & Culture, Iran;
3Shahrood University of Technology, Iran; “Powersys Inc., United States



Short-Circuit Model of Synchronous Machines based on Flux and Loss Maps [#657] ............

Simone Ferrari', Andrei Bojoi', Maedeh Mirazimi', Paolo Pescetto', Davide Ronchetto?,
Paolo Cagnetta?, Gianmario Pellegrino'
'Politecnico di Torino, ltaly; 2Avio Aero, Italy

Estimation of Harmonic Losses and Current Distortion considering Magnetic Saturation and

Coupling Inductance for Dual Three-Phase PMSM [#852] .....ccccceieeiiieniiiencirnnccerencesnnncesnnnes

Ye-na Bai', Jun-Yeol Ryu?, Myung-Seop Lim'
"Hanyang University, Korea; *Korea Automotive Technology Institute, Korea

Dynamic Mechanical Stress Minimization Coupled Optimization of High-Speed 800-V
Permanent Magnet-Assisted Synchronous Reluctance Motor with Blended Magnets [#1269]
Robin Wilson, Praveen Kumar, Ayman El-Refaie
Marquette University, United States

The Speed-Independent Angle Tracking Observer(ATO) based on Second-Order

Generalized Integrator(SOGI) Filter [#426] ...ccccceeivuiiiriuiiiieniiiieniiieniinienicniensssissssssssssssssssssnses

Pooreum Jang, Hyoung-Kyu Yang, Dongmyoung Joo, Byong Jo Hyon, Jun-Hyuk Choi
Korea Electronics Technology Institute, Korea

Design of 160 kW, 50000 R/Min Ultra-High Speed Traction Motor for Enhancing Output

Power Density: Comparison of Different Rotor Core Materials [#659] .....cccceeeeerirenniierrennnnnens

Masaki Kimura, Ren Tsunata, Masatsugu Takemoto, Jun Imai
Okayama University, Japan

Design and Analysis of Single-Phase, Two-Speed, Line-Start Synchronous Reluctance

Motor for Ceiling Fan Applications [#T1315] ...cccccriiiiiimeiiiiiieneieriienesssesrennesessesnssssssssnssssssssnes

Pramod Antony D'sa’, Shovan Dey', Amarkumar Kushwaha?, Baylon G. Fernandes'
'Indian Institute of Technology Bombay, India; “Manipal Academy of Higher Education, India;
3Indian Institute of Technology Dharwad,

A Transverse-Flux Constant Force Mechanism [#T1186] .......cccoiivuiiiiiiinniiiiiiinniiiniiennninniennnees

Gozde Sivka', Bertrand Dechant?, Colton Bruce?, Jonathan Z. Bird'
'Portland State University, United States; “FluxMagic, Inc., United States

Minimizing Both Leakage Inductance and Winding Capacitance in a 1:1 High-Frequency

Transformer using Fully Interleaved and Interposed Winding [#1445] .......cccccceeiirivnniinninnee.

Annoy Kumar Das, Baylon G. Fernandes
Indian Institute of Technology Bombay, India

Synchronous Electrostatic Machines for Direct Drive Industrial Applications [#93] ....ccccceeueeet

Daniel C. Ludois'?, Peter Killeen', Aditya N. Ghule', Stewart Innes', Justin K. Reed'
'C-Motive Technologies, United States; 2University of Wisconsin-Madison, United States

Oral Session 32: IPM and Synchronous Reluctance Machines |
Chair(s): Nicola Bianchi, Gilsu Choi

Development of a PM-Assisted Synchronous Reluctance Machine with Asymmetrical Flux

Barriers using Dy-Free Nd-Bonded Magnets [#1206] .....ccccceeuriiieniiienciienncnrencnrenscsssnsessansones

Junichi Asama, Mikito Kawamura, Ryota Sone
Shizuoka University, Japan



Torque Utility Enhancement of Permanent Magnet Assisted Synchronous Reluctance

Machine using Asymmetrical FIux Barriers [#322] ...ccccceiieuriiieniiieniiieeniereeeernencssnescssnsssssnsssssnsssene 5122
Seyyed Morteza Mousavi Bafrouei', Aliakbar Damaki Aliabad', Ebrahim Amiri?
"Yazd University, Iran; ?California State University, Long Beach, United States

Determination of Rotor-Angle Dependent, Differential Inductances of a Synchronous

Reluctance Machine for Different Model Structures [#519] ..cccuiiieeiiiiieiiiieeriiinencirnencernecernecesnncssnes 5127
André Haspel, Vasken Ketchedjian, Philipp Marx, Jérg Haarer, Jérg Roth-Stielow
University of Stuttgart, Germany

Enhancing Demagnetization Resistance in Non-Rare-Earth PM-Assisted Synchronous

Reluctance Machine using Asymmetric Halbach Array [#T1231] ccecieiiiiiiiiiiiniiiniieeniiniciesceencsncnaens 5135
Praveen Kumar, Robin Wilson, Ayman El-Refaie
Marquette University, United States

Investigating the Effects of Iron Ribs in Brushless Doubly Fed Reluctance Machine [#1457] .......... 5143
Fatima Mahmoud, Hussain Hussain
Kuwait University, Kuwait

Poster Session 2: Electric Machines 2
Chair(s): Greg Heins

Robust Optimal Design Process for Minimizing the Deviation of Cogging Torque in

PMSMs considering Interaction between Manufacturing Tolerances [#1754] ....ccccceveecervneccernnnnnen. 5151
Yun-Jae Won', Jae-Hyun Kim?, Soo-Min An', Myung-Seop Lim'
"Hanyang University, Korea; *Yeungnam University, Korea

2-D Analytical Modeling of Consequent-Pole Surface Mounted Permanent Magnet

Machines with Outer Rotor Core [#321] ..ccuciiiuiiiiuiiiieiiienieieneiereneserenssesssssssssssssssssssssssssssssssnsssssns 5157
Mohammad Alaei Faradonbeh', Vahid Zamani Faradonbeh?, Ebrahim Amiri®
"Isfahan University of Technology, Iran; 2Shiraz University of Technology, Iran;
3California State University, Long Beach, United States

Axial-Assist Permanent Magnet Synchronous Machine with Halbach Array

Magnetic Arrangement [#T1233] .cuciiciiiiiiieiiiiiieiiieeiiteiereeiseerernessssssssssssssssssssssssssssssssnssssssssssssnssas 5162
Soheil Yousefnejad', Ebrahim Amiri?, Parviz Rastgoufard'
'University of New Orleans, United States; “?California State University, Long Beach, United States

Impact of Magnet Shape and Thermal Effects on the Performance of

Variable Flux Memory Motors [#T795] ..ccuiiieiiiiiieiiiiiiiniiieiieeicieersesssnsessssssesssnssssssssssssnssssssssnsssnes 5167
Daniel Fernandez, Diego G. Yanez, Maria Martinez, Juan Manuel Guerrero, Fernando Briz
Universidad de Oviedo, Spain

Two-Level Design Optimization of AC Machines with DC Stator Excitation and

Minimal Torque Ripple using Reluctance Rotor Profile Shaping [#606] .......cccceeiiueceiennccrennccrennnnes 5174
Ali Mohammadi, Oluwaseun A. Badewa, Yaser Chulaee, Dan M. lonel
University of Kentucky, United States

Large Scale Optimization of Permanent Magnet Synchronous Motors Accounting for

Switching Harmonics Losses using Field Oriented Control [#317] ...ccccceiiiuiiieniirencnrencnrnescnsanenes 5180
Ahmed Shoeb, Dheeraj Bobba, Vedanadam Mudumbai Acharya
Powersys Inc., United States



Design of an On-Axis Electrically Excited Synchronous Motor for

Heavy Commercial Vehicles [#63T] ..c..iiuuiiiuiiiiiiiiiniiitniiitnietenietenserensssssnssssssssssssssssnsssssnsssssnnes 5185
Fabio Filippini, Nicola Bianchi
Universita degli Studi di Padova, Italy

A Novel Segmented-Rotor Hybrid-Excited Synchronous Motor for In-Wheel

Two-Wheeler Applications [#972] ....cceeeiiiuiiiiuiiiinniiteeeieneccreneserenssessnssssssssssssssssssssssssssssssssssnsssssns 5193
Shovan Dey', Pramod Antony D'sa?, Baylon G. Fernandes'
'Indian Institute of Technology Bombay, India; Manipal Academy of Higher Education, India

Multi-Wound Axial Flux Generators with Halbach Array Rotors [#1576] .....ccccciveiiniieniienccinnciennnee. 5199
Matin Vatani', Yaser Chulaee', John F. Eastham?, Xiaoze Pei?, Dan M. lonel’
"University of Kentucky, United States; “University of Bath, United Kingdom

Analytical and FE Modeling for the Design of Coreless Axial Flux Machines with

Halbach Array and Surface PM Rotors [#05] ...cc.ccieuiiiiuieiinieteneierencerenecereneesssesssscssnsssssnsssssnnes 5205
Matin Vatani', Yaser Chulaee', John F. Eastham?, Dan M. lonel’
'"University of Kentucky, United States; “University of Bath, United Kingdom

Axial Flux Permanent Magnet Vernier Machine with Advanced Auxiliary Slot Shape [#99] ........... 5212
Jiayue Zhou, Xi Xiao, Haifeng Lu, Jianyun Chai
Tsinghua University, China

Comparative Study of Axial-Flux Machines between Double Stator and YASA Structures

regarding Output Power Density and Efficiency in Traction Applications [#788] ......ccccceeeeerievennnnns 5219
Yuki Nakano, Ren Tsunata, Masatsugu Takemoto, Jun Imai, Tatsuya Saito, Tomoyuki Ueno
'Okayama University, Japan; 2Sumitomo Electric Sintered Alloy, Ltd., Japan

Iron Loss Calculation Method considering Slot Harmonic Components for Induction

Motor using Virtual Blocked Rotor and Transfer Learning [#1258] .....ccccceeiiiivuiiiiiiiniiiniienniiinnennne. 5226
Ji-Hyeon Lee', Hyun-Su Kim', Soo-Hwan Park?, Jin-Cheol Park', Myung-Seop Lim'
"Hanyang University, Korea; ?Dongguk University, Korea

Simulation of Frequency and Power Control Strategy for Stator-Controlled DFIG

Applied for Fractional Frequency Transmission System [#1093] ....ccccciiiiniiinniireencireencrreeccsrencsenes 5231
Hongjing Deng', Shaofeng Jia', Zhidong Yuan?, Jun Lin', Deliang Liang'
'Xi'an Jiaotong University, China; ?Chengdu Power Supply Company, China

Automated Testing of Rotor Faults in Wound Field Synchronous Motors for

EV Applications [#T8T6] ..ccccuuuiiiiiiuiiiiiiiiiiiiiiiiiiiniienieniiesuietiesaeisstesmssissiessssssssssssssssssssssssssssnsses 5237
Seungmin Shin, Namhyuk Byun, Muhammad Faizan Shaikh, Jongwon Kim, Sang Bin Lee
Korea University, Korea

Poster Session 2: Electric Machines 3
Chair(s): Simone Ferrari

Analysis of Segmented Stator and Rotor Design in PMSM using a

Physics-Based MEC Model [#T526] ..ccucciieuiiiiuniiirenieiiunieiiaieieasoressssrssssssssssssssssssssssssssssssssssssssssssnsss 5240
Bhuvan Khoshoo', Anmol Aggarwal’, Morgan Barron?, Shanelle N. Foster'
'"Michigan State University, United States; 2US Army Ground Vehicle System Center, United States



A More Accurate FEA Model for Machines with Segmented Stators

Manufactured using Oriented Steel [#1532] .....civviiiiuiiiiniiitniiiencietenieteeeerensessassssnsssssssssssnssssens 5247
Anmol Aggarwal’, Bhuvan Khoshoo?, John Agapiou', Shanelle N. Foster?
'General Motors, United States; 2Michigan State University, United States

Impact of Non-Ildealities in Position Sensor for Electric Propulsion System [#984] .......ccccccervuneenenn. 5255
William Jensen, Ajay Mehta, Brian Gallert, Mazharul Chowdury, Suresh Gopalakrishnan
General Motors, United States

Inductance based Lumped Parameter IPM Machine Model for Fast Simulation [#942] .................. 5262
Claudio Bianchini', Giada Sala', Matteo Frigieri?, Mattia Vogni',
Nicola Giannotta', Alessandro Capitanio’
'University of Modena & Reggio Emilia, Italy; Raw Power Srl, Italy

Effect of Partial Demagnetization on Speed in Permanent Magnet Synchronous Machine [#1620] ..... 5269
Abdur Rahman', Rukmi Dutta’, Guoyu Chu', Minghao Gao', Dan Xiao?, Muhammed Fazlur Rahman'
"University of New South Wales, Australia; 2Sungrow Australia Group Pty., Ltd., Australia

Electromagnetic-Thermal Bidirectional Coupling Analysis based on

LPTM for RIm-PM MOTOF [#7 4] ..ccuuueiiiiiinniiiiinnecetiennessestesnssssssssnssssssssnssssssssnssssssssnssssssssnssssssssnasses 5275
Haoyu Wang', Xianglin Li', Yongjian Hao', Chaolin Li?, Hao Wang', Kai Wang?
'Qingdao University, China; %JieYuan DianQi (Qingdao) Co., LTD, China;
3Nanjing University of Aeronautics & Astronautics, China

Fast Model of a Hybrid Excitation Synchronous Machine using Equivalent

Reluctance Networks for Parameter Design [H#T1321] ...cccvveiiiiiieniiiiiieneieriennesesreenessessesnesssssssnessens 5281
Quentin Loeuillet', Christian Chillet', Laurent Gerbaud', Jean-Claude Mipo?, Jean-Luc Schanen'
'Université Grenoble Alpes, G2ELAB, France; *Valeo Electrical Systems, France

Efficient Calculation and Mitigation of AC Winding Losses in Axial Flux

Permanent Magnet MAching [H79] ..ccuciieiiiiiiiiiniiiiuiiiieieiiuiorenssisssssrssssssssssssssssssssssssssssssssssssnsss 5289
Dae Yong Um'?, Rajesh Kumar®, Tushar Batra®, Lars Sjdberg®, Glynn Atkinson®
'Gyeongsang National University, Korea; Newcastle University, United Kingdom;
3Alvier Mechatronics AB, Sweden

Finite Element Analysis Optimization Coupling the Control Simulation to

MiIniMize PWM LOSS [#573] .iiceuiiiiiimuiiiiiiiuiiiniituniiniienuistiesmistiesmississmssssssssssssssssssssssssssssssssssns 5297
Hiroyuki Sano, Shiro Yano, Tetsuo Ogawa, Kazuki Semba, Takashi Yamada
JSOL Corporation, Japan

Design of Slotless Permanent Magnet Synchronous Machines considering

Harmonic-Induced Permanent Magnet Eddy Current Loss [#215] ....ccccceiiiieuniiiiiiinniiiniinnisinniennnnnes 5301
Junyeong Jung, Igbal Husain
North Carolina State University, United States

Design and Optimization of a Multiphase PMSG for Wind Turbines
Exploiting Different Harmonics [H#T03T] ....cciiiiuiiiiiiiiiiiiiiiiiiiiniiininiieninnieseississassssiesssssssssasses 5309

Mouna Oukrid, Nicolas Bernard, Mohamed-Fouad Benkhoris
Nantes University, France



Modeling and Experimental Analysis of SiC-Driven Form Wound Coil

Insulation With Defects [#95] ...ciiiiiiiiiiiiiiiniiitneeettneceiteesereeesesenssessnsssssssssssnssssssssssssssssnsssssnsssssnnes
Benjamin Sirizzotti, Emmanuel Agamloh, Annette von Jouanne, Alex Yokochi
Baylor University, United States

Multi-Physics Coupling Simulation Analysis of DC-Link Capacitors under

DC Superimposed Multi-Harmonic Voltage [#1249] ....ccceiiieeiiiienriiieeciereecereecerancsssessssssssnsssssnes
Yingbin Li, Lingyu Zhu, Linzi Zheng, Xinyi Yan, Shengchang Ji
Xi'an Jiaotong University, China

Voltage-behind-Reactance Modelling and Emulation of Stator Inter-Turn Faults in

Induction Machines [#200] ....ccciuiiiuiiieiiiniiieeiitniiieiteeierniersesssnscrssssssssssssssssssssssnssssssssssssnssssssssssssnse
Alla Koteswara Rao, Pragasen Pillay
Concordia University, Canada

Comparison between Flux Angle Mapping and Cycloidal Magnetic Gears for
High Gear Ratio Applications [# T3] ..ccciiiiiiiiiiiiiiniiieiiiniiieiieeicrnicrsesssescsssssssssssssssssssssssnssssssssnsssnse

Salek A. Khan, Parisa Afsari, Matthew C. Gardner
The University of Texas at Dallas, United States

Comparison of NdFeB and Ferrite Radial Flux Focusing Coaxial Magnetic Gears [#546] ..............
Parisa Afsari, Salek A. Khan, Matthew C. Gardner
The University of Texas at Dallas, United States

Vernier Permanent Magnet Motors for Small-Size Servo Drives:

A Scalability Study and Discussion [#TT24] ...c.cciieiiiieniiiinniiiienienieeienisesonssssossssssssssssssssssssssssssssssssns
Laura Homiller!, Jixuan Feng?, Lei Zhou'
'"University of Wisconsin-Madison, United States; “The University of Texas at Austin, United States

Design and Analysis of Double-Sided Axial Flux Coaxial Magnetic Gears [#1342] ......ccccceeevvennnnnns
Shrikesh Sheshaprasad, Matthew Johnson, Hamid A. Toliyat
Texas A&M University, United States

A Review of Ring Motors with Integrated Loads [#T1607] ....cccceciieuiirenierenecireecerenceraecesencssancssnes
Adonay A. Asgodom', Takahiro Noguchi', Fnu Nishanth?, Eric Severson'
'"University of Minnesota-Twin Cities, United States; 2University of Wisconsin-Madison, United States

Poster Session 3: Electric Machines 4
Chair(s): Silvio Vaschetto

Hybrid Structure Shield for Shaft Voltage Reduction and Fault Diagnosis [#176] ......cccceeeeeriiennnnnns
Sung-Won Lee, Jun-Hyeok Heo, Jun-Kyu Kang, Jin Hur
Incheon National University, Korea

Hybrid Shield Ring Structure for Shaft Voltage Reduction in IPMSM [#222] .....ccceeeiveeccirneccrrnnncnnnes
Dae-Hyeon Kim, Jun-Kyu Kang, Jun-Hyeok Heo, Jin Hur
Incheon National University, Korea

Induction Motor Fault Classification with Topological Data Analysis [#1734] ....ccccceeeeeerrneccrennnnene.
Bingnan Wang
Mitsubishi Electric Research Laboratories, United States



A Comparison of Induction Motor Fault Detection using Single and

Double-Channel Phase Currents [#639] ...ccccccciiuiiiiuiiiineieieeierencierencccssnsssssnssssssssssssssssssssssnsssssnnes 5387
Robert Wright', Poria Fajri', Xingang Fu', Arash Asrari?
'"University of Nevada Reno, United States; ?Purdue University Northwest, United States

Modeling Equivalent Circuit of Shaft Voltage for EV Motor with Ceramic Bearings [#487] ............ 5394
Jun-Hyuk Im', Yong-Ha Choo', Sang-Hoon Lee', Jin Hur?, Jun-Hyeok Heo?
'Daegu Mechatronics & Materials Institute, Korea; *Incheon National University, Korea

High-Frequency Pulse Generator for Medium Voltage Motor Insulation Testing [#538] ......cccc...... 5398
Obinna Vitus Onodugo, Pascal Lingom, Emmanuel Agamloh, Annette von Jouanne, Alex Yokochi
Baylor University, United States

Demagnetization Fault Diagnosis of Vernier Permanent-Magnet Motor

based on Wavelet Packet Analysis and MSCNN [#808] ....ccccceiuiiieiirniiiniieencrncrasssescrncssesssessannens 5406
Hao Wang', Xianglin Li', Xuejiang Tian', Chaolin Li?, Wei Hua®, Kai Wang?*
'Qingdao University, China; %JieYuan DianQi (Qingdao) Co., LTD, China;
3Southeast University, China; “Nanjing University of Aeronautics & Astronautics, China

Analysis of Zero-Sequence Injection for Five-Phase Induction Motor under

Open-Phase Fault [#T200] ....cccuviiiiuiiiimiiiiuieiimioieeseremsorssssssssssssssssssssssssssssssssssssssssssssssssssssssnssons 5412
Xiangwen Sun, Zicheng Liu, Guangyu Wang, Dong Jiang, Ronghai Qu
Huazhong University of Science & Technology, China

High-Precision Adaptive Algorithm for Ball Bearing Fault Diagnosis under

Low Incremental Encoder Sampling Rate [#220] ....cccceiiiuiiiiiuiiieniiieniiieeiinienssressosssssesssssossssssssnsss 5417
Juntao Wang, Pinjia Zhang
Tsinghua University, China

Test Results of Transient Temperature Distribution of High Slot Fill Motor

Winding with Infrared Thermography [#885] .......ccciiiuuiiiiiiiniiiiiinnesiiiienneseriesnessessesnsssessesnesssssesnes 5423
Hiroya Sugimoto, Jun Ebinuma, Yuto Yamada
Tokyo Denki University, Japan

Comparative Analysis of Electric Motor Cooling: Water Ethylene Glycol Housing

Jacket vs Direct Stator Oil [H#T076] .....cccouueiiiiiiiiiiiiiiiiiiiiiiiiiiitiierieiase st stesassssseesassssssssasses 5429
Arthur Zajac', Andrew Botham', Sun Lee', Jigar Mistry?, Reza Nasirizarandi?,
Ofelia Jianu', Narayan C. Kar!
'"University of Windsor, Canada; ?Vitesco Technologies, Canada

Comparison of Advanced Stator Cooling Techniques for High-Performance
Electric MAchines [H#715] ...ccuuuiiiiiiiiiiiiiiiniitiiniriies et stesaess st esassss st esassssssssssssssesssssssssssanses 5437

Gokhan Cakal, Thomas M. Jahns, Bulent Sarlioglu
University of Wisconsin-Madison, United States

A Novel Radial-Flux IPM Eddy-Current Coupler for Wind Generator Applications [#1868] ........... 5444
Sajjad Mohammadi', Gholamreza Davarpanah?, James L. Kirtley'
'MIT, United States; Amirkabir University of Technology, Iran

Greybox Thermal Parameter Identification of Electric Machine Stators [#1213] ...cccccvveeervvnccrennnnnes 5447
Nicholas Krause, Dominick Sossong, lan P. Brown
lllinois Institute of Technology, United States



Poster Session 3: Electric Machines 5
Chair(s): Udochukwu B. Akuru

Electromagnetic Performance Comparison of the Laminated- and Segmented-Rotor

Double-Stator Wound-Field Flux Switching Machines [#1595] ....cccciiiiiiniiiiiiieiiincieenieecrencseecens

Udochukwu B. Akuru', Wasiq Ullah?, Wasiullah Khan®, Karen S. Garner?, Lesedi Masisi®, Faisal Khan®
'"Tshwane University of Technology, South Africa; *Kabul Polytechnic University, Afghanistan;
3COMSATS University Islamabad, Pakistan; “Stellenbosch University, South Africa;

“University of the Witwatersrand, South Africa

Optimal Design and Comparison of Synchronous Machines with Inner and Outer

Reluctance Rotors and PM or DC Stator Combined Excitation [#1004] ......cccccceiireiiennirecrnncraencens

Oluwaseun A. Badewa, Ali Mohammadi, Donovin D. Lewis, Dan M. lonel
University of Kentucky, United States

Design, Analysis, and Implementation of Robust Two Degree of Freedom Current

Regulator for Switched Reluctance Machines [#T105] ....ccciieuiiieuiiieniiiienceerenceetencernncesenccesnnncees

Nikunj Gupta', Siddharth Mehta?, Prerit Pramod?, Igbal Husain'
"North Carolina State University, United States; 2Lightship Energy Inc., United States;
3MicroVision Inc., United States

Double-Integral Ramp Tracking Current Regulator Architecture for Switched

Reluctance MAChINES [ TOT7 4] ....cuucieiiieeiiiniiieiieeiiinicieiieeserncrsesssesssnssssssssssssnssssssssssssnssssssssnsssnsssas

Nikunj Gupta', Siddharth Mehta?, Prerit Pramod?, Igbal Husain'
"North Carolina State University, United States; 2Lightship Energy Inc., United States;
3MicroVision Inc., United States

Boost Inverter for Switched Reluctance Motor Drive without Additional Inductor [#1120] ...........

Satoshi Ohtaki, Hirotaka Kato, Hiroki Watanabe, Jun-ichi ltoh
Nagaoka University of Technology, Japan

Superconductor Joint Methods and AC Losses in Electric Machine Applications [#201] ...............

Nicholas Storti, Emmanuel Agamloh
Baylor University, United States

Wound-Rotor Asynchronous Machines for use in Electrical Power Generation in Aviation [#276] ..

Conner Ozatalar', Jeremiah Vannest', Julia Zhang', Shengyi Liu?, Lijun Gao?
'The Ohio State University, United States; *Boeing, United States

Design and Performance Characteristics of a Four-Module Fault-Tolerant

Modular PM MAchine [HT686] ......ccceuuiiiiiiuuiiiiiinniiiiiiiuiiiiiiiniisiieaeieniiesesssieesssssssesssssssssssssssses

Ken Chen, Pengkun Tian, Xiaoyuan Zhang, Thomas M. Jahns, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Analysis of a Novel Phase-Unit Axial-Modular Permanent Magnet Machine with

E-Core Stators for Electric Aircraft Propulsion System [#434] ....ccciieeiiiieeiiiineiininencetneccseeeccsenecnes

Yanlei Yu', Candra Adi Wiguna', Yu Zeng', Qingxiang Liu', Josep Pou', James Wang',
Armen Baronian?, Huanging Sun?, Christopher H. T. Lee'

'Nanyang Technological University, Singapore; *Eaton Corporation, Canada;

®Eaton Corporation, China

.. 5495



Switch Open Fault Detection of Asymmetric 6-Phase PMSM based on Normalized

Stationary Reference Frame dq-Axis Currents [#1108] ....ccccceiruiiieniereneiciencerenecereencersecssancssnns

Myeongjae Kim', Yoengyu Bae', Soyoung Jun', Seonhwan Hwang', Kichang Lee?, Hui Li?
'Kyungnam University, Korea; Korea Electrotechnology Research Institute, Korea;
®Florida State University, United States

Effect of Integrated Stator Cooling Channels on the Electromagnetic-Thermal

Performance of Traction Electric Motors [#748] .....cccceiiiuiiieniiienieienecereeecrenessnsscssnsssssnsssssnnns

Jigar Mistry, M. Hossain Mohammadi
Shaeffler Group, Canada

Trade-Offs and Performance Benefits of GaN Inverters in Low Inductance High-Speed

PMSMs for Aerospace Applications [#T1253] ....cccvuiiiieiiiiniiienieieneerenceeranesssscssssssssssssssnsssssnsssns

Theophilus Wakemeh, Junyeong Jung, Igbal Husain
North Carolina State University, United States

Minimum Winding-Loss Design of Cryogenically-Cooled Hyper-Conducting PM Motors [#1694]
Matteo F. lacchetti'?, Alexander C. Smith!, Hongye Zhang'®, Paul Tuohy', Alexandru-Vlad Rusu'
'"The University of Manchester, United Kingdom; ?Politecnico di Milano, Italy;
3University of Edinburgh, United Kingdom

Sustainability-Centric Rare-Earth-Free Electric Machine Design for Traction Applications [#997] ..

Mostafa Fereydoonian, Woongkul Lee
Purdue University, United States

Oral Session 42: IPM and Synchronous Reluctance Machines 11
Chair(s): Narges Taran, Gerd Bramerdorfer

Study on Magnet Eddy Current Loss under Voltage Source Inverter Operation and

Voltage Pulse Pattern for Its Loss Reduction [#668] ......ccccceieueiiieneiiienniiienceinnccnnecesencesnnsssnnnes

Kensuke Sasaki', Kan Akatsu?
'Nissan Motor Co., Ltd., Japan; ?Yokohama National University, Japan

MnBi IPMSM and PMASynRM Torque Density Limitations Due to

Temperature-Dependent Demagnetization [#18] ....cccciiuiiiiiiiniiiniiiiiinicieiicencrncrsesssescssssssnsssns

Ryan Brody, Paul Ohodnicki, Brandon Grainger
University of Pittsburgh, United States

Adaptive Laser Machining and Synchronous Reluctance Machine Design [#664] ........cccceeeveuenes

Alexander Stewart, Nick Simpson, Phil Mellor
University of Bristol, United Kingdom

Performance Derating of Multi-Three-Phase PM-Assisted Synchronous Reluctance

Motors in Open-Three-Phase Fault Conditions [#656] .....ccccciveiireniiieniiienicnieeicnreecnseesessassessans

Simone Ferrari, Sandro Rubino, Fabio Mandrile, Andrei Bojoi, Eric Armando, Gianmario Pellegrino
Politecnico di Torino, Italy

A Novel Dual-Layer PM Variable Leakage Flux Machine for

Electrified Vehicle Applications [#626] ......cccccceeeiiiiineiiiiienesiniienesesieenessessssnesssssssnssssssssnssssssssnes

Dabin Liu', Hui Yang', Xing Liu', Rui Tu', Ya Li?, Xiping Liu?, Shuhua Fang', Yiming Shen*, Heyun Lin'
'Southeast University, China; ?Anhui University, China; *Jiangxi University of Science & Technology,
China; “Nanyang Technological University, Singapore

.... 5538



Oral Session 54: Modeling and Analysis of Electrical Machines |
Chair(s): Prerit Pramod, Simone Ferrari

Dynamic Models for Electrically Excited Synchronous Machines based on

Flux-to-Current and Current-to-Inductance Maps [#610] ....cccciieiiieiiieiieeniinicineiteencrncrsesssnscsnsssanns 5588
Lorenzo Perilli, Federica Graffeo, Sandro Rubino, Silvio Vaschetto
Politecnico di Torino, Italy

A Unified Circuit View of Multiphysics Finite Element Analysis via Discrete Exterior

Calculus Part 1l: 2D Dynamic Fields [#T04] .....cceiiieiiiiiiiiiiiniiieiiieiiienciseissescsnesssssssssssssssssssssssnsses 5596
Mehran Keivanimehr', Baoyun Ge?
'"University of Florida, United States; ?Georgia Institute of Technology, United States

Estimation of Heat Transfer Coefficients on Hairpin Windings for Automotive Traction

Motors with Flooded Stator Cooling [#429] ...cccceiiuiiiiuiiieniiiinieienisienssrsssssssssssssssssssssssssssssssssossns 5604
George Batho', Peter H. Connor', Tianjie Zou', Adam Walker', Liam Portanier Mifsud’,
Oliver Tweedy', Hailin Huang', Xiang Ren', Chris Gerada', Christian Egger?
'"University of Nottingham, United Kingdom; ?Robert Bosch GmbH, Germany

Life Cycle Assessment of Electrical Machines — a Case Study [#113] ....cccoiviuiiiiiiiniiiniiencsinniennenens 5611
Rafal Wrobel, Mohammad Ali Rajaeifar, Barrie Mecrow
Newcastle University, United Kingdom

Novel Liquid Cooled Condenser Design for Non-Uniform Loss Distribution in
Additively Manufactured Windings with Integrated Heat Pipes [#1769] ....ccccueeeeiiiivencciriennencennennens 5619

Salar Koushan, Towhid Chowdhury, Ali Al-Qarni, Ayman El-Refaie
Marquette University, United States

Oral Session 55: Bearingless and High-Speed Machines
Chair(s): Eric Severson, Wolfgang Gruber

Damping Effect of Diamagnetic Bearingless Motor with Highly Oriented Pyrolytic

Graphite ROTOr [#T348] ..cccieuiiieiiieiiiiiiieiiiniiieeiiteiereersesssescssssssssssssssssssssssssssssssssssssnssssssssnsssnsssnsasas 5626
Shotaro Meki, Hiroya Sugimoto
Tokyo Denki University, Japan

Scaling of High-Speed Surface PM Bearingless Machines [#T1157] .....ccoivuuiiiiiiiniiiiiieniiinniennnennees 5631
WaiYan Chan', Takahiro Noguchi?, Eric L. Severson?
'"University of Wisconsin-Madison, United States; University of Minnesota-Twin Cities, United States

Voltage Disturbance Compensation for Thrust Suspension using Zero-Sequence

Current in 5-Axis Actively Controlled Bearingless Motor [#1642] .....c.ccccceieuiiieniirencerencsreescssansenes 5639
Yusuke Fuijii', Kaito Tanaka', Akira Chiba', Kenta Tagami?, Takuya Sakuragi?, Tatsuya Tonari?,
Yusuke Irino?
'"Tokyo Institute of Technology, Japan; ?Daikin Industries, Ltd, Japan

An Innovative Design of a Permanent Magnet-Assisted Synchronous Reluctance Motor to

Improve Torque Performance for High Speed Applications [#591] ...ccccceiiiiiuiiiiiiiniiiiiienciinniennnnes 5645
Md Jabed Hossain, Paxton Schroeder, Josef Frankhouse, Roy A. McCann
University of Arkansas, United States



Capacitive-Coupling Active Damper for LCL-Equipped HSPMSM Drives with

Inverter-Current Feedback-Only [#623] .....cccuciiiiuiiiiuiiiiniiiinietenieienierencersesssssssssssssssssssssnsssssnnes 5652
Jiaxin Zhou, Fei Peng, Yunkai Huang, Yu Yao
Southeast University, China

Oral Session 66: Modeling and Analysis of Electrical Machines i
Chair(s): Shanelle Foster, Bingnan Wang

Design and Analysis of Asymmetric Flux Reversal Permanent Magnet Linear

Machine with Halbach PM Array [#1306] ......cccceuviiiiiimuiiiiiiimiiniiiniiiiemsiiemiiesssiesssssenes 5660
Yiming Shen', Yanlei Yu', Xuhui Zhu?, Christopher H. T. Lee'
'Nanyang Technological University, Singapore; ?Nantong University, China

Electric Drive System Analysis and Control Optimization with IPM Machines in

Overmodulation and Six-Step Region [#T048] .......cccoiiiuiiiiiiiiiiiiiiimuiiiiiiininiienniiesesseesanne 5667
Le Chang, Cheng Gong, Song He, Daniel Berry, Mohammad Anwar
General Motors, United States

Tensor Representation of Electric Machine Windings and its Connection with

Winding FUNCHONS [H#584] ...ccvuuiiiiiiiiiiiiiiiiiiiniiiiiinitinintieseeesiesasssstssassssstssasssssssssssssssssasssssssnns 5675
J. Dillon Vann', Baoyun Ge?
'"University of Florida, United States; *Georgia Institute of Technology, United States

Implementation of Highly Non-Linear, Flux-Based Unified Machine Models on a

Rapid Prototyping Controller-Hardware-in-the-Loop System [#930] ......cccceuviiirrivnniiiiinnnienneennnns 5682
Benedikt Schmitz-Rode, Leonard Geier, Lukas Stefanski, Sophie Knierim, Andreas Liske, Marc Hiller
Karlsruhe Institute of Technology, Germany

Hybrid Thermal Network Identification for Sensorless Temperature Monitoring of a

PMSM considering Speed-Dependent Cooling Effects [#1153] ......ccivvuiiiiiiinniiniinnniiniinnnncnneennnnes 5690
Thomas Krainer', Daniel Wéckinger', Gerd Bramerdorfer', Stephen Chukwulobe?
'Johannes Kepler University Linz, Austria; lHANNING ELEKTRO-WERKE GmbH & Co. KG, Germany

Oral Session 76: Materials, Losses,
Thermal and Manufacturing Issuves |
Chair(s): Takashi Kato, Md Sariful Islam

Reduction of the Circulating Current for Concentrated Winding Electrical Machines with

Multi-Parallel Strands by Bundle Inversion [#T1112] ......ccoiiiiiiiiiiiiiiiiiiiiiniiiniiiiinniennnesneneenes 5698
Junichi Asama’, Takumi Kono', Hiroshi Shida?
'Shizuoka University, Japan; %Innovative Motor Design, Co., Ltd., Japan

A Comparison of the Electrical Endurance of Plasma Sprayed Aluminum Oxide to

Existing Insulation Materials [#709] ....ccuuiiiiiiiiiiiiiiiiiiiiiiniiinieiieresstesaeestesassssssessssssssssasses 5702
Brian Wolhaupter, Anjana J. Samarakoon, Kiruba Haran
University of lllinois at Urbana-Champaign, United States

Computation of PIWM Induced Winding AC Loss in Closely Integrated Motor Drives [#1399] ....... 5708
Philp Mellor, Andrew Hopkins, Nick Simpson
University of Bristol, United Kingdom



Slot Wall Extensions for Improved Thermal Performance of Electric Machines [#150] ...........c....... 5716
Gokhan Cakal, Thomas M. Jahns, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Comparison of Core Loss Characteristics of Interior PM and Flux-Switching

PM Machines for EV Applications [#T267] ..cccccieuiiiieiiireeeiencereneierencsersessssssssssssssssssssssnsssssnsssssnnes 5721
Jaesung Choi', Gwan-Hui Jang', Jungmoon Kang', Gilsu Choi', Christoph Dobler?, Gerd Bramerdorfer?
'Inha University, Korea; “Johannes Kepler University, Austria

Oral Session 77: Swiiched Reluctance
and Flux Switching Machines
Chair(s): Kyohei Kiyota, Udochukwu B. Akuru

An Analytical Lumped Parameter Model for the Bearingless Separated-Stator

Flux-Switching Slice Motor [#T1398] ...ccccuuiiiiiiiiiiiiiiiiiiiiiiiiiniirniertiraeesresaeessssassessessssssssssasses 5727
Stefan Mallinger, Wolfgang Gruber
Johannes Kepler University Linz, Austria

A Novel Switched Reluctance Motor with Semi-Hard Material in Rotor for
High-Speed Applications [#1260] .....cccccceiiiiiiiuiiiniimmiiiniiimiiiiiiimisiiesissiesssesssssssssssssssssssssssssses 5735
Aydin Yousefi Javid', Alireza Sohrabzadeh?, Hossein Torkaman?,
Solmaz Kahourzade®, Amin Mahmoudi*, Wen Soong®
"Islamic Azad University, Iran; *Shahid Beheshti University, Iran; *University of South Australia,
Australia; “Flinders University, Australia; *University of Adelaide, Australia

Proposal of 12-Pole 20-Slot Five-Phase Multi-Mode Reluctance Motor [#1489] ....ccccceevveeecrennennnnn. 5742
Ryo Kokubu, Kyohei Kiyota
Tokyo Institute of Technology, Japan

High-Power Density Wound-Field Flux-Switching Machine with Modular

Rotor Design for Traction Applications [#986] .....ccccvuiiiiuiiiinieieniereniereecereecssasssssssssssnsssssnsssssnnns 5750
Mostafa Fereydoonian, Woongkul Lee
Purdue University, United States

Analysis and Design of Synchronous Machines with Reluctance Rotor and

PM Stator Combined EXcitation [#T005] ....cccciiiiiieiiieiiiniiieiieeierniereeissescrscssesssnssssssssssssnssssssssnsssnes 5756
Oluwaseun A. Badewa, Dan M. lonel
University of Kentucky, United States

Oral Session 88: Diagnostics, Noise and
Vibration in Electric Machines
Chair(s): Jose Antonino-Daviu, Antonio J. Marques Cardoso

Unsupervised Anomaly Detection of Reciprocating Compressors using Auto-Encoder [#601] ....... 5762
Minha Kim', Jaehoon Shim', Juwon Lee', JongHyun Shin?, Jung-lk Ha?
'Seoul National University, Korea; Samsung Electronics Company, Korea



Power Hardware-in-the-Loop Emulation of Induction Machine Stator

Inter-Turn Fault using an Improved Mathematical Model [#61] .....cccccceiiiiiiniiiiiiiniiiniiiniienniennes 5768
Alla Koteswara Rao, Pragasen Pillay
Concordia University, Canada

Two-Phase Direct Vibration Modal Control of Ultrasonic Motors based on

Active Disturbance Rejection Observer [#290] ....cccccieiiiieiiiineiiiineccirnererraeseesnsscssnsscssssssssnsssssnssssane 5774
Bingxin Xu, Long lJin, Zhike Xu, Zhan Shen, Peiwen Tan
Southeast University, China

Detection of Trailing Edge Demagnetization in Surface PM Synchronous

Machines based on High Frequency Equivalent Impedance [#217] ..ccciiiuiiieiiieiiincieeiceencrncneencens 5782
YeEun Yoon', Marcos Orviz Zapico?, Javier G. Tiemblo?, Kibok Lee',
David Diaz Reigosa?, Chaewoong Lim?, Sang Bin Lee'
'Korea University, Korea; “Universidad de Oviedo, Spain; 3SN Heavy Industry Company, Korea

Novel Online Static Eccentricity Detection and Evaluation in

Permanent Magnet Generators [F1778] ...ccciiiiieiiiiniiiiiniiicciesiaicsestasssessessssssessasssessssssssssssasssnssassse 5788
Stefanos Karampas', Georgios Skarmoutsos?, Markus Mueller?, Konstantinos Gyftakis'
'"Technical University of Crete, Greece; “University of Edinburgh, United Kingdom

Oral Session 89: Additive Manufacturing and other
Advanced Manufacturing Thecnologies in Electric Machines
Chair(s): Rafal Wrobel, Silvio Vaschetto

A Double Three-Phase Axial-Flux Synchronous Relectance Motor [#1142] .....ccccieeiiieiieiienncenncnnnns 5794
Nicola Bianchi', Giada Sala?, Claudio Bianchini?
"Universita degli Studi di Padova, Italy; 2University of Modena & Reggio Emilia, Italy

Topology Optimization of Motor Windings for Coreless Electrical Machines [#11] ......cccccceeeenneeee. 5802
Adrien Thabuis, Xiaotao Ren, Yves Perriard
Ecole Polytechnique Fédérale de Lausanne, Switzerland

Efficient Processes and Tools for Twisting of Flat Wires in Hairpin Motors [#23] ......ccccceeeeeirennnnnnns 5810
Alexander Kuehl
Friedrich-Alexander-Universitat Erlangen-Nirnberg, Germany

Development of a Conductor Shaping Algorithm for Reduced AC Loss in

Electrical Machines [#T1669] ....civuiiiiuiiiieiiiiieiiiieeieiieeioiieiorssssosesssorssssssssssssssssssssssssssssssssssssssssssnsss 5818
Nick Simpson, Phil Mellor
University of Bristol, United Kingdom

Investigation of Triply Periodic Minimal Surfaces to Lightweight Liquid Cooling

Jackets for High-Performance Electrical Machines [#677] ......coiveeeriiiiineiiiiiineccirieneesesneenessessesnens 5825
Harrison Mogg-Walls, Aydin Nassehi, Mark Goudswaard, Nick Simpson
University of Bristol, United Kingdom



Oral Session 100: Wound Field and PM Machines
Chair(s): Fabio Giulii Capponi, Antonio J. Marques Cardoso

Research on Improving the Maximum Efficiency Area according to

Electric Multi-Stage Shifting of WFSM [#T175] ...cuuiiiiiiiiiiiiieierenietencctenecerenessssessnssssnssssnsssssnnes 5833
Jun-Hyeok Heo, Jin Hur
Incheon National University, Korea

Self-Magnetized Wound Rotor Non-Overlapping Winding Synchronous

Wind Generator for MPPT Variable DC Grid System [#577] ..ccucieeeeiiienieiienceernnccernnccerenccernnccssnnncces 5838
Lucky Dube, Karen S. Garner, Maarten J. Kamper
Stellenbosch University, South Africa

Analysis and Design of a Self-Excitation Scheme for an Open-End Armature

Winding Wound-Rotor Synchronous Machine [#1458] ....ccccciivuiiiiiniiiienniiieniinienicnieeicnieesssssssesssnsenes 5846
Ghulam Jawad Sirewal'?, Gilsu Choi'
'Inha University, Korea; *The Benazir Bhutto Shaheed University of
Technology and Skill Development, Pakistan

Topology based Optimization of Wound Field Synchronous Machine with

Hybrid Excitation for Traction Applications [#1760] ......ccccceeeiiiieeniiiiiienesciiieeneseeieenesesssenessessesnesses 5852
Mohanraj Muthusamy', Sainan Xue?, Vedanadam Mudumbai Acharya?, Dheeraj Bobba?
'Powersys Inc., Canada; *Powersys Inc., United States

Doubly Salient Parallel Path Magnetic Motor: A Novel Doubly Salient Stator

Permanent Magnet MAaching [H#287] .....civuiiiiuiiiieiiiiniiiiuieiinieienssiensssrsssssrsssssssssssssssssssssssssssossnsss 5860
Maryam Salehi, Madhav Manjrekar
University of North Carolina at Charlotte, United States

Oral Session 101: Materials, Losses,
Thermal and Manufacturing Issues Il
Chair(s): Federico Marcolini, Juan Manuel Guerrero

Experimental Evaluation of the Impact of using Oriented Steel in Proportion to

Segmentation on Core Loss of AC Electric Machine Stator [#1534] ....c.cceieeiiieeiirencreenceeenccennncnns 5868
Bhuvan Khoshoo', Anmol Aggarwal?, John Agapiou?, Shanelle N. Foster'
'"Michigan State University, United States; “General Motors, United States

Investigating the Effect of Multi-Level Inverter Excitation on Core Losses in

Electromagnetic Devices [#T1365] ...cccciiiiiuiiiiiiiiiiiiiiuiiiieieiieierenssisnsssisssssrssssssssssssssssssssssssssssssnsss 5875
Hasnain Nisar, Shaya Abou Jawdeh, Ali M. Bazzi
University of Connecticut, United States

Modifying the Properties of Low Coercive Field Magnets for Improved

Performance of Variable FIux Motors [#285] ......ccccceeeiiiiieeniiiiiienesiniienesesresnessessssnssssssssnesssssssnasses 5880
Bassam S. Abdel-Mageed', Benoit Blanchard St-Jacques?, Ruisheng Shi?, Pragasen Pillay'
'Concordia University, Canada; 2Dana TM4 Inc., Canada

Effects of Eccentricity Faults on Variable Flux Permanent Magnet Synchronous Machines [#39] ...... 5886
Javier G.-A. Tiemblo, Marcos Orviz, Diego F. Laborda, David Reigosa
Universidad de Oviedo, Spain



Impact of Cryogenic Temperature on Iron Losses of Interlocked Laminated Stators [#806] .........

Silvio Vaschetto', Zbigniew Gmyrek?, Federica Graffeo', Andrea Cavagnino'
'Politecnico di Torino, Italy; ?Lodz University of Technology, Poland

Topic H: Electric Drives

Oral Session 9: Induction Motor Drives
Chair(s): Di Pan, Arshiah Yusuf Mirza

Robust OEWIM Drive for Optimized EV Powertrain Performance with

DTC and ZSV Mitigation [#TT138] ..c..eiiiiiuiiiiiiiiiiiiiiiiiiniiiiieniiineenieesassstssssssssesssssssssssssssssssses
Amit Kumar', Sesadri Bhusan Sahoo', Ranjan Kumar Behera', Khalifa Al Hosani?, Utkal Ranjan Muduli?

'Indian Institute of Technology Patna, India; ?Khalifa University, United Arab Emirates

Parameter Estimation of Induction Motors Using Data Fitting from

Single-Axis Sinusoidal Excitation [#1523] ..c..ccoiiiiuiiiiiiimiiiiiiiiiiiniiiiinnieiisniesasssiesaessssesnssesnes

Dongyeob Han, Sungmin Kim
Hanyang University, Korea

Model Modulated Speed and Current Predictive Control (M2PC) of Six-Phase

Induction Motors including Magnetic Saturation and Iron Losses [#1199] .....cccovvveiiiriivnnicnnennens

Angelo Accetta', Maurizio Cirrincione??, Massimiliano Luna', Marcello Pucci', Antonino Sferlazza’
"National Research Council of Italy, Italy; 2University of South Pacific, Fiji;
University of Belfort-Montbeliard, France; “University of Palermo, Italy

2D Repetitive Pl Control for Enhanced Harmonic Current Suppression in

INAUCHON MACRINES [HT77] .ceueiiiiniiieniiiieeiitaeectrnenctrnescernsscssnsssssnsssssnssssssssssssssssssssssnsssssnsssssnssssans

Johannes Stoss, Pierre Mader, Stephan Goehner, Leonard Geier,
Matthias Brodatzki, Andreas Liske, Marc Hiller
Karlsruhe Institute of Technology, Germany

Predictive Strategies for Mitigation of Common Mode Voltage in

Three-Phase INnduction Motor [#T133] ....ccuiiiiuiiiiniiiieiiienierenserenescrenssssnssssssssssssssssssssssnsssssnsssns

Sofia M. A. Dias, Bruna S. Gehrke, Nady Rocha, Isaac Freitas
Federal University of Paraiba, Brazil

Oral Session 21: Control of Electric Drives
Chair(s): Sina Vahid, Luigi Danilo Tornello

Sensor-Less Drive for Ultra-Low Inductance Non-Salient Pole Machine

using Single-Shunt Sensor [#183] ...cccciiiiiiiiiiiiiiiiiiinitiiniinrrrree s sresasssseesassessessasses

Jun-Sik Hwang, Min-Seok Chae, Hyeon-Gyu Choi
Incheon National University, Korea

Switching Frequency Voltage Injection for Sensorless IPMSM Control using

Current Derivative Measurements [#822] .......ccccuviiiiiiimiiiiiiiniiiniiimiiiniieniiiesiniessssiese

Byung Ryang Park, Gyu Cheol Lim, Jaehoon Shim, Jung-lk Ha
Seoul National University, Korea

5892



Volage Feedforward Control and Time Delay Compensation of WFSM for

Eliminating Current Transient [#T04 1] ......cciciiiiuiiiiniiitneereeierenscrencscsssssssssssssssssssssssssnsssssnsssssnnes 5944
Do-Hyeon Kim, Han-Vit Kim, Joon-Seok Kim, June-Seok Lee
Dankook University, Korea

Rotating Vector Holder for Wide Band-Gap based Inverters Switching at

Very High Frequency [#702] ....ccccciiiieiiiieneiiiencieieeeeteeeessssssssssssssssssssssssssssssssssssssssssssssssnsssssnsssssns 5950
Francesco Lelli, Fabio Giulii Capponi, Giulio De Donato
Sapienza — Universita di Roma, Italy

Voltage Balancing in Double Three-Phase NPC Inverters for Powering Two

Three-Phase Electric Motors with a Common DC Bus [#1693] ...ccccciuiiieiiiniieniienicincieenceecrnncssencens 5957
Luca Vancini, Gabriele Boico, Michele Mengoni, Gabriele Rizzoli, Luca Zarri, Angelo Tani
University of Bologna, Italy

Poster Session 1: Electric Drives: Control and State Estimation
Chair(s): Luca Zarri

A Two-Steps Approach for Full Parameters Identification of Induction Machines at

Standstill Operation [#TT] ..ottt eraese s s essassss st sssssssssssssssssssassssses 5965
Mojtaba Ayaz Khoshhava', Hamidreza Mosaddegh-Hesar!, Simon Caron?,
Amir Khazaei', Kamal Al-Haddad'

"Ecole de Technologie Supérieure, Canada; 2Smartd Technologies Inc., Canada

Discrete-Time Analysis and use of CVCR and SFBD Type Current Regulators in

Saturated Salient AC MAchines [#523] c..ccieuiiiieiiieniiienieienierensereeessssssssssssssssssssssssssssssssnsssssnsssns 5969
Vinod Chowdary Peddi, Anmol Aggarwal, Brent S. Gagas
General Motors, United States

An Improved Generalized Multiple-Vector-Based Model Predictive Control with
Current Harmonic Suppression for PMSM Drives [#243] ..cccccieeeeiiencireneecieneccrenecesencesaesssssssssnnncses 5977
Yubin Wang', Yongchang Zhang', Haitao Yang?, Jose Rodriguez®, Chenbo Wang',
Hongjin Guo', Haisen Zhao', Guorui Xu'
"North China Electric Power University, China; ?North China University of Technology, China;
Universidad San Sebastian, Chile

Improved Power Current Control for Current Ripple Suppression of PMSM Drives

under Large DC-Link Voltage Fluctuations [#1148] ....ccccciiiuiiiiuiiieniiienierenicrencssancssssscsssnssssnnnes 5985
Jian Xiong', Jianzhong Zhang', Ning Wang', Chen Tang', Yanbo Wang?, Hongjun Fu?
'Southeast University, China; *Aalborg University, Denmark;
%Jiangsu Yuanfang Power Technology Co., Ltd., China

Sensorless Control of AC Motor Drives with Adaptive Extended Kalman Filter [#604] .................. 5991
Saverio Rigon', Riccardo Antonello', Paolo Mercorelli?, Mauro Zigliotto'
'"Universita degli Studi di Padova, Italy; 2Leuphana University of Lineburg, Germany

Initial Rotor Position Detection with Eight Zones for BDCMs with

Single Hall Position SeNSor [H#T129] ..cciiciiiiiiiiiiiiiieicieiieeicrnersesssescssssssssssnsssssssssssssssssssssssssssssnsssas 5999
Hung-Chi Chen, Chun-Ya Chan, Yi-Ping Chao
National Yang Ming Chiao Tung University, Taiwan



Analog Accelerated Model Reference Adaptive System-Based Speed Estimation for

Motor Control [H#T1290] ...cceeeiiiieiiieniireneeteeeeranesraeessassssssssssnsssssnsssssnsssssssssssnssssssssssssssssssssssnssssane 6005
Henil Shah, Anupama Kowli, Mukul Chandorkar
Indian Institute of Technology Bombay, India

Dynamic Current Control of Rare Earth Free Biaxial Excitation Synchronous Machines [#1452] ...... 6011
Krishna MPK Namburi', Prerit Pramod?, lon Boldea®, Igbal Husain*
"Nexteer Automotive Corporation, United States; *MicroVision, Inc., United States;
3Politehnica University of Timisoara, Romania; “North Carolina State University, United States

Implementation of Low Speed Sensorless Control using ANN on General-Purpose MCU [#396] ..... 6019
Yanyu Xia, Sari Maekawa
Meiji University, Japan

TLS EXIN based Sensorless Control of a Synchronous Reluctance Motor [#902] ......ccccceeveeeeecrrennees 6025
Angelo Accetta', Maurizio Cirrincione??, Massimiliano Luna', Marcello Pucci'
'National Research Council of Italy, Italy; 2University of South Pacific, Fiji;
3University of Belfort-Montbeliard, France

Active Flux Position Observer for Sensorless Direct-Flux-Vector-Control at Low Speed [#1370] ........ 6030
Andrei Bojoi, Paolo Pescetto, Gianmario Pellegrino
Politecnico di Torino, Italy

Flux Saturation Model and Self-Identification Method of Permanent Magnet Synchronous

Motor considering the Magnetic Flux of Permanent Magnet [#923] ...ccccceeiiiireeriiiiienenccnneenescesnennees 6038
Sung-Ho Kang', Tae-Gyeom Woo', Seung-Cheol Choi?, II-Oun Lee®, Young-Doo Yoon'
"Hanyang University, Korea; 2LS ELECTRIC, Korea; *Myongiji University, Korea

Rotor Angle Estimation Error Compensation Algorithm based on Extended Back-EMF

Sensorless for Low-Speed Operation in Washing Machines [#1569] .....cccccceiiiiuiiiiiiiniiiiriinniinnnes 6045
Yujin Shin, Jaehyeok Jang, Jung-Yong Lee, Younghoon Cho
Konkuk University, Korea

Real-Time Estimation of Permanent Magnet Synchronous Motor Stator Winding

Resistance and Temperature Reflecting Permanent Magnet Variations [#1116] .......ccoevueieriiennnnnns 6051
Areum Kang, JungHyeon Han, Jae Suk Lee
Jeonbuk National University, Korea

Full Speed Range Drive with Sensorless Field-Oriented Control on 3.4kw Drone Motor [#1578] ...... 6055
Chen-Pei Yi', Yi-En Chen', Chen-Yen Yu?, Hsin-Tien Yeh?®, Cheng-Hsuan Lin®, Shih-Chin Yang'
'National Taiwan University, Taiwan; 2Archer Aviation, Taiwan;
®Industrial Technology Research Institute, Taiwan

A Gain Design Strategy for an Active Damping Controller of a MIDP Permanent

Magnet Synchronous Motors Drive System [#135] ...ccccciiiuiiiiiniiiieniiieeniiteecernenesenescssnsscssnsssssnssssens 6060
Gi-Jung Nam, Hyung-Woo Lee, Kyo-Beum Lee
Ajou University, Korea

I-F Startup with Reactive Power-Based MRAS for Model Predictive Current

Controlled SPIMSIM Drive [HA5T] ..cccuiiiieiiiiuiiitnicieniereneerencsssenssssssssssssssssssssssssssssssssssssssssnsssssnsssns 6065
Hyeonseong Kim, Junhyuk Song, Kibok Lee
Korea University, Korea



Extracting Spatial Harmonic Flux Linkages from an Unstructured

Measurement of a PMSM [#T865] ....cccuiiieuiiiiniiiineiiitneieteneicieneserenesessnssssssssssssssssssssssssssssssssssnsssssns 6070
Alexander Oerder, Stephan Goehner, Andreas Liske, Marc Hiller
Karlsruhe Institute of Technology, Germany

Oral Session 33: PMSM Drives
Chair(s): Roberto Petrella, Mehdi Farasat

Enhanced Harmonic Current Controller based on Multiple Synchronous Reference Frame

considering Saliency and Magnetic Flux Saturation of IPMSMs [#796] .....cccccceeeeireeiireecirneccnennnnes 6073
Yun-jae Lee', Hwigon Kim?, Sung-ho Kang', Young-doo Yoon'
"Hanyang University, Korea; 2Seoul National University, Korea

Pulse Pattern Optimization for IPMSM considering Voltage, Current and

Power HAarmonics [H#T727] cocuuuiiiiiuiiiiiiiiiiiniiiniiniiinisiiesniesiessssistissmsssssiessssssssssssssssssssssssssssassss 6080
Maria Martinez', Javier Fuente', Michael Saur?, Daniel F. Alonso', J.M. Guerrero', Fernando Briz'
'Universidad de Oviedo, Spain; *Mercedes-Benz AG, Germany

Modular and Self-Decoupled Torque Control of Multi-Three-Phase

SYNchronous Motor DFIVES [HAT7 6] ...cccuuiiiiiiuuiiiiiiinniiiiiiiuiiiiiieniiriieaiesiiessssstiessssssssssssssssssssssssses 6088
Luisa Tolosano, Sandro Rubino, Eric Armando, Fabio Mandrile, Radu Bojoi
Politecnico di Torino, Italy

Dual Signal Injection-Based Online Parameter Estimation of Surface-Mounted

PMSMs under Sensorless Control [#59] .cceciiuiiiiuiiiiniiiinieiinierenicrenscrsnsssssnssssssssssssssssssssssnsssssnnes 6096
Peng Wang', Z.Q. Zhu', Dawei Liang', N.M.A. Freire?, Ziad Azar?
'The University of Sheffield, United Kingdom; 2Siemens Gamesa, Denmark

Error Compensation Strategy in Encoderless Surface Mounted PMSM Drives [#682] ........ccccevueeeens 6104
Milad Bahrami-Fard, Majid Ghasemi Korrani, Mohammad Rastegar, Poras Balsara, Babak Fahimi
The University of Texas at Dallas, United States

Poster Session 2: Electric Drives for
Transportation and Emerging Applications
Chair(s): Hassan Eldeeb

A Novel ZSC Suppression Strategy with Third-Harmonic Back-EMF Estimation for

OW-PMSM Fed by Dual Inverter with a Common DC-Bus [#338] ....cccccoiveuiiiiiimniiiiiienniinniennninnees 6110
Kibok Lee, Hyeonseong Kim
Korea University, Korea

Hybrid Modular Multilevel Converter with Reduced Energy Storage for Medium Voltage

Variable Speed Drives [#13T13] .cccciiiiiiiieiiiieniieieneetenceranesraeessssssssssssssssssssssssssssssssssssssnsssssnssssane 6116
Aditya Rao', Jian Liu', Jayesh Kumar Motwani', Rolando Burgos', Zhi Zhou?, Dong Dong'
'Virginia Polytechnic Institute and State University, United States;
2GE Power Conversion of GE Vernova, United States



Control of Modular Multilevel Converter using Full-Bridge Submodules for Induction

Machine Drives with Enhanced Speed Range Operation [#980] .....cccccceiieiirinecirnnccrrneccrenecceennncees 6124
Nageswara Rao Karaka, Ibhan Chand Rath, Anshuman Shukla
Indian Institute of Technology Bombay, India

Ripple-Free Phase-Pole Modulation of a Multiphase Induction Machine [#661] .......ccccccvuueervnnnenene. 6130
Omer lkram ul Haq', R.S. Kanchan', Luca Peretti?, Sjoerd G. Bosga'
'ABB Ltd., Sweden; ?KTH Royal Institute of Technology, Sweden

An Improved Modulation Technique with Reduced Switching Frequency for

Dual Three-Phase PMSM System [#T1296] ...cccciiuiiieiiiiiiniiiniieeiirecrsesssescsnscssssssnssssssssssssnssssssssnsssnss 6136
Wei Hu, Cong Huang, Kan Liu, Na Chai
Hunan University, China

Enhanced Predictive Torque Control Strategy for Six-Phase Induction Machines:

A Comparative STUY [H483] ....ciuiiiiiiuiiiniiiiiieiiiuiiteicrnersesssnscssssssnssssssssssssssssnssssssssssssnssssssssnssanes 6141
Osvaldo Gonzalez', Jesus Doval-Gandoy?, Magno Ayala', Paola Maidana', Christian Medina',
Jorge Rodas', Carlos Romero’, Larizza Delorme’, Raul Gregor!
'Universidad Nacional de Asuncion, Paraguay; *Universidad de Vigo, Spain

Efficient Predictive Control Strategy for EV Powertrains based on Multiphase

Motors Drives with Three-Level Inverters [#1712] ....couiiuiiiiiiniiiniiiiiiniieenieeicreessesssncssssssesssnseses 6146
Jodo Serra, Jodo Dinis, Fernando Bento, Khaled Laadjal, Antonio J. Marques Cardoso
University of Beira Interior, Portugal

Active Torque Control System for Electric Bikes considering External Load Changes [#1121] ....... 6152
Ping-Jui Ho', Chen-Pei Yi', Yi-Jen Lin', Wei-Der Chung?, Po-Huan Chou?, Shih-Chin Yang'
"National Taiwan University, Taiwan; 2Industrial Technology Research Institute, Taiwan

2D Structure Pushing Nanocrystalline Common Mode Inductor First Resonant

Frequency above 1O MHZ [#333] ..ccccceiiieuiiiimnienienieniunieriaeseresssoresssssssssssssssssssssssssssssssssssssssssssssssnnss 6158
Rongrong Zhang', Hui Zhao', Chaogiang Jiang?, Shuo Wang?, Teng Long?*, Kefu Liu’, Jian Qiu'
'Fudan University, China; ?City University of Hong Kong, Hong Kong; *University of Florida, United
States; “University of Cambridge, United Kingdom

Open-End Winding SyncRel Motor Drive with a Floating Capacitor Bridge for

High-Speed Applications [#17T4] .....coovuiiiiiiiiiiiiiiiiiiniiiiieiienisiiesaiesiesasssstesssssssssssssssssssasses 6163
Riccardo Testa', Antonio Femia?, Luca Vancini?, Gabriele Rizzoli?,
Michele Mengoni?, Luca Zarri?, Andrea Cavagnino®
'"OCEM Power Electronics, Italy; ?University of Bologna, Italy; *Politecnico di Torino, Italy

13kW Motor Drive with Top-Side Cooled SiC MOSFETs for HVAC E-Compressor in EVs [#455] .... 6170
Zongzeng Hu', Yuequan Hu?, Fulin Zhang', Joanne Wu?, Haiming Zhan', Bhaskar Pariti®
'Wolfspeed, China; *Wolfspeed, United States; *Wolfspeed, Germany

A Research Overview on Household Refrigerator Hermetic Reciprocating

Compressor Drives [#293] ..cciiiiiiiiiiiiiiiiiiiiiniiiiierietaiertteaesesseesesssssssssssssstesssssssssssssssssssnssssses 6175
Andrés Carvajal, Annette Muetze
Graz University of Technology, Austria



Stacked Polyphase Bridges Converter having Common-Duty-Ratio Control with

Gate SigNal Delay [H54T] ..cuuiiiiiiiiiiiiieiiitneceitneicteneeerenescssnsssssnssssssssssssssssssssssssssssssssssnsssssssssssnsssns 6181
Slavko Mocevic, Eddy Aeloiza, Pietro Cairoli
ABB Ltd., United States

Hardware Design of SiC-Based 3 kV High-Power Four-Level Hybrid Clamped Converter [#485] ..... 6188
Xiaojie Fu', Sheng Yan', Yujia Guo', Junwei Xiao', Jie Yang', Ziwei Ke?, Hao Feng', Jianyu Pan'
'Chonggqing University, China; ?“Guangdong University of Technology, China

Increased Common-Mode Current and Power Losses in Medium Voltage Machines

enabled by 10 kV SiC MOSFETS [#614] ...cccciiuiiiiniiiniiieniieencrneraesssescsscssssssnsssssssssssssssssssssssssssssnsosas 6194
Gao Liu', Zhixing Yan', Morten Rahr Nielsen', Shaokang Luan', Bjgrn Rannestad?,
Hongbo Zhao', Stig Munk-Nielsen', Michael Moller Bech'
'Aalborg University, Denmark; ?’KK Wind Solutions, Denmark

Maximizing Linear Modulation Region of a Three-Phase Inverter for Single-Phase and

Three-Phase Motor Drive [#376] ...ccciiieiiiiiiiiniiiniiieiiieiciaiieeicrnersesssnscssssssssssnssssssssssssnssssssssssssnsosas 6199
Da-Hye Park, Wook-lJin Lee
Chungnam National University, Korea

Reducing Voltage Overshoot in SiC Drives with Asymmetrical PWM [#1333] ...cccceervvecrrnnciennncnenns 6206
Yang Xu, Ji Wu, Nurani S. Chandrasekhar, Yongtian Liu, Kevin Lin, Nicholas Fava
Ford Motor Company, United States

A Generalized Multilevel Inverter and Slotless Permanent Magnet Motor-Drive

Co-DeSign FrameWOrk [#77 4] .....ciiueiiiiuieiiuioienieienssiensssresssssssssssssssssssssssssssssssssssssssssssssssssssssnssons 6212
Anubhav Bose, Arjit Bali, Kiruba Haran, Andrew Stillwell
University of lllinois Urbana-Champaign, United States

Characterization and Control of a Superconducting Homopolar Motor with
Cryogenic GaN Inverter for Electric Aircrafts [#405] ...cceeeiiiiieeiiiiiinniiiiiiensseiieenesessesnessessesnesssssans 6220
Felix Gliese', Matthew G.S. Pearce?, Mohammad Siamaki®, Grant Lumsden?,
Duleepa J. Thrimawithana?, Rod Badcock?, Joerg Roth-Stielow?, Martin Neuburger!
'Esslingen University, Germany; 2University of Auckland, New Zealand; *OpenStar Technologies,
New Zealand; *Victoria University of Wellington, New Zealand; *University of Stuttgart, Germany

Poster Session 3: Modeling and Reliability of Electric Drives
Chair(s): David Reigosa

A Low-Cost and Highly Reliable Configuration for Multi-Axis Electric Drive Systems [#50] ........... 6226
David Blow', Baoyun Ge?
"University of Florida, United States; ?Georgia Institute of Technology, United States

Position Sensing Fault Detection and Compensation of BLDC Motors based on

Fault Index FUNCHONS [#T242] ...cuuiiiiiiiiieiiiiiiiniiieiieeietnicrseissesssnserssssssssssssssssssnssssssssssssnssssssssnsssnse 6234
Taehyung Kim, Sahithya Parvathareddy, Anuj Shah
University of Michigan-Dearborn, United States

Novel PSO-Based Speed-Controlled IM Fed by PS and LS PWM 9L-MMC with

Mitigative Study of CMV and Bearing Current [#941] ....cccceveiiiiiiniiiiiienesinieenesesseenessessesnssssssesnees 6239
Asad Hussain, Rohit Raj, Jyoti Ranjan Dash, Pramod Agarwal
Indian Institute of Technology, Roorkee, India



High-Bandwidth Dynamic Load Emulation of Mechanical Systems using Electric Drives [#1083] ...... 6245
Pranav Chandran, Brian Johnson
The University of Texas at Austin, United States

Study of Current Third-Order Harmonics Control to Reduce Iron Loss in

Permanent Magnet Synchronous Motors [#324] ....ccceeiiieuiiiinieieeieieneereecereecssassessnsssssasssssnsssssnnns 6252
Kaiki Akizuki', Toshiyuki Fujita', Hiroshi Fujimoto', Michihiro Nakagawa?, Naoya Yamashita?,
Takayuki Miyajima?, Yoshiki Yasuda?, Akio Yamagiwa?
"University of Tokyo, Japan; ?Daikin Industries, Ltd., Japan

Maximum-Emission Operating Setpoint for the Electromagnetic Compliance of a

Variable-Frequency, Soft-Switching Converter [#793] ..ccciiiiiiiiieiiiienietencereneerencerencessscsssncssnns 6258
Elliott Fix, Matthias Preind|
Columbia University, United States

Neural Network-Based MTPA Control considering Temperature Variation in IPMSMs [#798] ....... 6264
Jun-hyeok Lee', Tae-gyeom Woo', Dong-sup Jin?, Young-doo Yoon?
'Hanyang University, Korea; Ulsan University, Korea

Permutation Entropy Applied to Fault Identification in Soft-Started Induction Motors [#207] ........ 6270
Vicente Biot-Monterde, Angela Navarro-Navarro, Jose Enrique Ruiz-Sarrio, Jose A. Antonino-Daviu
Universitat Politécnica de Valencia, Spain

Dual Phase-Shifts for Common-Mode Noise Mitigation of Dual-Winding Motor [#1681] .............. 6275
Xingchen Zhao, Boran Fan, Junming Liang, Rolando Burgos, Dong Dong
Virginia Polytechnic Institute and State University, United States

Advanced Pre-Charge Circuit Protection for Variable Speed Drives [#1291] ...ccceceeireeccireecrrnencnenes 6280
Jijun Cao', Jiangang Hu', Changging Chen', Junsheng Mu
'Rockwell Automation, China; 2Rockwell Automation, United States

MW-Rated Induction Motor Control Equipped with Fault-Ride-Through Capability for an

Electric Propulsion Ship using Model Predictive Control [#257] .....ccccvueiiriiinniiiniinnniiniiennnsenneennnnns 6285
Jongseok Kim', Seongil Kim?, Duck-Su Lee®, Heejin Ahn', Ki-Bum Park’
'Korea Advanced Institute of Science & Technology, Korea; HD Korea Shipbuilding &
Offshore Engineering, Korea; *HD Hyundai Electric, Korea

Super-Twisting Sliding Mode Control of DFIG in Wind Energy Conversion Systems for

Improved Fault Ride-Through Capability [#T1636] ...ccccivuiiiiuiireniiieniiieecereecsraenesrnescssnssessnsssssnnes 6293
Norah A. Alazemi, Hussain A. Hussain
Kuwait University, Kuwait

Unbalanced Current Control in Electric Drives for Thermal Management of

Inverter Power Devices [#T720] ....ccceuiiiieeiiiieeiiireeierrneiceraeserenssesensssssnssssssssssssssssssssssssssssnsssssnsssssnnes 6301
Luigi Danilo Tornello', Tommaso Scimone', Giuseppe Scarcella’,
Giacomo Scelba', Salvatore Foti?, Antonio Testa?
'"University of Catania, Italy; University of Messina, Italy

Torque Pulsations in Variable-Flux Memory Motors [#279] ..ccccciiiiieiiieiirecieeiienncrncrsesssnscssssssesens 6308
Akrem Mohamed Aljehaimi, Pragasen Pillay
Concordia University, Canada



Advanced Control Platform for Integrated Modular Motor Drives based on the

Fast Serial INterface [H#OT7] .uuiiiiiiiiiiiiiiiiineeiitneettneeettnesesenssessnsssssnsssssnsssssnssssssssssssssssnsssssnsssssnnns 6313
Armin Ebrahimian, Seyed Iman Hosseini Sabzevari, Nathan Weise
Marquette University, United States

Analysis of Time Optimal Control Strategies for Electrically Excited Synchronous

Machines using Dynamic Optimization [#733] ..cccccciiiuriiiiniiieniiieneereeeeraeeesancsssssssssssssnsssssnssssens 6321
Leonard Geier, Johannes Stoss, Andreas Liske, Marc Hiller
Karlsruhe Institute of Technology, Germany

Oral Session 43: Predictive Control of Motor Drives
Chair(s): Marcello Pucci, Weiqgiang Chen

High-Precision Discrete-Time Model Free Predictive Control considering Disturbance

Frequency under Low Carrier Ratio [#453] ...ccceiiiiimuiiiiiiiniiiiiiiniiniiininiiesieiiesisiiesssssessasses 6329
Zhihao Song', Wenxi Yao', Wuhua Li', Kevin Lee?
'Zhejiang University, China; *Eaton Corporation, United States

A Simplified Active Vector Pre-Selection Method for Direct and Modulated Predictive

Torque Control with Extended Voltage Set in PMSM Drives [#1508] ....ccccccovvvuiiiiiiinniiiniiennsinnennee. 6334
Sodig Agoro', Samuel Osei Fobi?, Igbal Husain?
'ABB Ltd., United States; 2North Carolina State University, United States

Fixed-Switching Frequency Model Predictive Current Control of PMSM: Closed-Form

Solution in the Rotating Reference Frame Suitable for Salient Machines [#1764] ........cccccueeeeeaneene. 6341
Riccardo Breda'?, Erik Colavitto', Sandro Calligaro', Roberto Petrella’?, Bulent Sarlioglu®
'"University of Udine, Italy; *University of Wisconsin-Madison, United States;
3Silicon Austria Labs, Austria

Model Predictive Control for Wound Rotor Synchronous Machines based on

Closed-Form Solution and Fixed Switching Frequency [#1574] ....cccccieiiiieeiiieniiieecnreeceenecssnnncnes 6349
Riccardo Breda'?, Erik Colavitto', Sandro Calligaro', Roberto Petrella’?, Bulent Sarlioglu?
"University of Udine, Italy; “University of Wisconsin-Madison, United States;
3Silicon Austria Labs, Austria

Simplified Model Predictive Current Control of a Mono-Inverter Dual Parallel

Permanent Magnet Synchronous Motors [#133] ....cieuiiiiuiiiinieienieieneireecereeessassessnscssnsssssnsssssnnes 6357
Hyung-Woo Lee, Kyo-Beum Lee
Ajou University, Korea

Oral Session 56: Modulation Strategies in Electric Drives
Chair(s): Di Zhang, Luca Vancini

Harmonic Voltage Feed-Forward Compensation for Torque Ripple Reduction of

PMSMs Operating in Overmodulation Region [#860] ......ccccceiiieuuiiiiiiimniiiniiiniiiniiensiiniienieniesnee 6362
Taehoon Chin', Sungmin Lee', Jae-Sang Lim?, Jin-Wook Kang?, Younghoon Cho'
'Konkuk University, Korea; *Hyundai Motor Company, Korea



Selection of Position Sensor Resolution for Variable Speed Drives based on

Quantization Harmonic Rejection [#T1665] ....cccuciiiiuiiiiniiieniiieniiiieeiecreeeeteensssnsssssssscssssssssnsssssnnssns 6369
Luigi Danilo Tornello', Giacomo Scelba', Giulio De Donato'
'"University of Catania, ltaly; ?University of Rome - Sapienza, ltaly

A Separated Switching PWM Method to Reduce Bearing Currents [#1023] ...ccccciveiiiecinnniencrnncnanes 6376
Kerrie Spaven, Brent S. Gagas, Brian Gallert, Brian Welchko
General Motors, United States

Optimizing Vector Selection for Model Predictive Direct Torque Control [#1338] ....cccceeevereennnennnnne 6383
Gustavo R. Adelino, Nady Rocha, Bruna S. Gehrke, Darlan Fernandes, Edison R. da Silva
Federal University of Paraiba, Brazil

Increasing Inverter Current Capability Utilizing Junction Temperature-Based
DiscontinUoUs PWIM [#945] ...cuuiiuiiiiiiniiiniieeiiiniiieiieeicsncssssssssssnssssssssssssssssssssssssssssssssssnssssssssnsssnce 6391

Ujiwal Kumar, Siddharth Ballal, Caleb W. Secrest
BorgWarner Inc., United States

Oral Session 67: Electric Drives General
Chair(s): Rashmi Prasad, Ali Bazzi

Power Compensation Strategy for Dual Inverter with Small Capacitors Driven by

Single-Phase Power to Extend Motor Operating Region [#413] ...ccccciieuiiieniiiencernecerneceenncesnnncnes 6397
Taiju Sakurai, Haga Hitoshi
Shizuoka University, Japan

Extended MTPA Control of Adjustable Field Permanent Magnet Synchronous Motor using
Zero-Sequence CUIrent [H359] .ciiiiiiiiiiiiiiiiiuiiieiiiiaciesiaictestassssssessasssessasssesssssssssessassssssassasssnssases 6404
Kiyohiro Iwama, Yutaro Hiyoshi, Toshihiko Noguchi
Shizuoka University, Japan

Improved Single Active Vector PWM for Low Carrier Ratios to Achieve Linear Gain

over the Entire Modulation Region [#488] ......cccicciiiuiiieiiiniiiniiiniiteicrnncrsesssescsncsssssssssssssssssssssssnsses 6410
Wenjing Zhang', Wenxi Yao', Shan Li', Donald Grahame Holmes?
'Zhejiang University, China; RMIT University, Australia

Comprehensive Flux-Weakening and Analytical Extended MTPA Control Featuring

Transient Torque Compensation for Hybrid Excited Synchronous Machines [#1736] .................... 6417
Riccardo Breda', Nicola Andreon’, Sandro Calligaro', Roberto Petrella’
"University of Udine, ltaly; “Silicon Austria Labs GmbH, Austria

Copper-Loss-Minimizing Strategy based on Single Look-Up Table for Wound Field

Synchronous Machine [#838] .....cciiuiiiiuiiiiuiiiiuiiiiuiieienieieniisienssieessissssssssssssssssssssssssssssssssssssnssons 6425
Joon-Seok Kim', Do-Hyeon Kim', June-Hee Lee?, June-Seok Lee?
'Dankook University, Korea; *Korea Railroad Research Institute, Korea



Oral Session 78: Traction and Aircraft Drives
Chair(s): Chen-Yen Yu, Ahmed Hembel

Direct Flux Vector Control of Electrically Excited Synchronous Machines for

Electrical Vehicles [HAT ] . iiiiiiiiiiiiiniiiiiiteiiieeiteeiesncrsesssssssnsssssssssssssssssssssnssssssssssssnssssssssnsssnne 6431
Alessandro lonta, Sandro Rubino, Fabio Mandrile, Federica Graffeo, Radu Bojoi, Eric Armando
Politecnico di Torino, Italy

Nonlinear, Bidirectional Control of Three-Stage Aircraft Generators [#64] ......cccceeeeirrvneccerneennnnens 6439
Jonathan Hall’, Ethan Kowalski?, José Del Castillo®, Julia Zhang'
'The Ohio State University, United States; “University of Wisconsin-Madison, United States;
3Safran Electrical & Power, United States

Current Ripple Reduction Control for Ultra-Multipole Permanent Magnet Synchronous

Motors for Electric Vehicle Traction Motors [#14] ....ccceeciiiiieeiiiiiinneneinieenesisieenesssssesnesssssssnesssssesnes 6447
Takafumi Hara', Toshifumi Sakai', Shun Taniguchi', Toshiyuki Ajima’,
Makoto lto!, Tetsuya Suto', Akeshi Takahashi?
"Hitachi, Ltd., Japan; ?Hitachi Astemo, Ltd., Japan

Development and Testing of a Fault-Tolerant Modular Motor Drive using a

PM Machine with Isolated Modules [#1557] ....ccvuiiiiuiiiiniiiiniiieniiieniiieesnisesssssssssssssssssssssssssssnsss 6452
Pengkun Tian, Xiaoyuan Zhang, Ken Chen, Thomas M. Jahns, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Fault-Ride Through in a Dual-Lane Fault Tolerant PMSM Drive [#190] ....ccccceeiiiimuiiiiiinniiinieennenens 6460
Stephen P. McDonald', Dave Winterborne', Barrie C. Mecrow', Maamar Benarous?
"Newcastle University, United Kingdom; ?Collins Aerospace, United Kingdom

Oral Session 79: Monitoring and State Estimation of Electric Drives
Chair(s): Siddharth Ballal, Huangjie Gong

Online Detection of Resistance in Each Phase of Multi-Sector PMSM for

Condition MonItOriNgG [FFOT] ..ccuiiuiiiiiiiiiiniiieiiteiireeteesteesersersessssssssssssssssnsssssssssssssssssssssssssnsssnssas 6467
Shusen Ni', Yuzhi Chen', Chaohui Liu?, Zedong Zheng'
'"Tsinghua University, China; *National New Energy Vehicle Technology Innovation Center, China

Flux Observer based Demagnetization Detection Inaccuracy under Position Sensor Faults [#15] ...... 6472
Ramitha K. Dissanayake, Sandun S. Kuruppu
Western Michigan University, United States

A Novel 1D-CNN Open Circuit Fault Diagnosis for PMSM Drives using Normalized

Current Space Vector SOrtiNg [H#286] ...c.cccivueiiiiuiiiiuiiienioieniisienssiessssissssssssssssssssssssssssssssssssssssnssons 6478
Weigian Li, Huanyu Li, Xiao Chen, Antonio Griffo, Xiangyu Sun
The University of Sheffield, United Kingdom

Inverter-Fed based Electrical Machine Stator Winding Moisture Condensation Detection [#1796] .... 6484
Diego F. Laborda', Marcos Orviz Zapico', Javier G-A. Tiemblo', Sang Bin Lee?,
Muhammad Faizan Shaikh?, David Reigosa’
'"University of Oviedo, Spain; *Korea University, Korea



Natural Fault-Tolerant Model Predictive Voltage Control for Symmetrical Six-Phase

Vernier Permanent Magnet Motor with Open-Phase Fault [#817] ...cccciiveiiieeiiieeciiieencirnecneenncnenes 6489
Wenbo Dai', Xianglin Li', Jun Dai', Yujian Zhao?, Chen Tang?, Kai Wang?*
'Qingdao University, China; ?Ningbo Geely Luoyou Engine Parts Co., LTD, China;
3Southeast University, China; “Nanjing University of Aeronautics & Astronautics, China

Oral Session 90: Motor Drive Reliability
Chair(s): Baoyun Ge, Giacomo Scelba

Tracking Insulation Degradation of Railway Traction Induction Motors using

High-Frequency Differential Current [#492] .......ciiiieeriiiiiieniiiiiienesienieenesissesnesssssssnssssssssnesssssssnesses 6496
Eduardo Rodriguez Montero', Markus Vogelsberger?, Thomas Wolbank'
'TU Wien, Austria; 2ALSTOM Transport Austria GmbH, Austria

Enhancing Bearing Reliability in Inverter-Fed IPMSMs Drive: Control Method for

Low-Speed Operation [#42T] ...cciiiiiiiiiiiiiiiiiniiiniieiienieiiesiistiesuissiesassssssssssssssssssssssssssasses 6503
Sung Jun Lee', Jonghun Choi', Gyu Cheol Lim', Sang Min Kim?, Eun Kyung Kim?, Jung-lk Ha'
'Seoul National University, Korea; ?Ford Motor Company, United States; *Hyundai Mobis, Korea

Fault-Tolerant Control Method for Modular Four-Unit Permanent Magnet

Synchronous Hub Machine Utilizing Current Reconstruction [#354] .....cccccceiiiiivniiiiiiinniiinnienniennes 6510
Chen Tang', Ying Fan', Yang Zheng', Wei Hua', Xianglin Li?, Christopher H. T. Lee?
'Southeast University, China; ?Qingdao University, China;
3Nanyang Technological University, Singapore

Mitigation of DVDT Reflected Wave and Common Mode Current for Industrial
Motor Drive System with Long Cable [#T050] ...c.cccoiiiuuiiiiiimuiiiiiiimiiiniieniiniienisiiesssiesseenes 6516

Haider Mohomad A R, Manish Saraf, Paul Baker, Sanela Ligata
Hammond Power Solutions, Canada

Impact of Open-Switch Fault in Five-Phase Three-Level NPC Inverters [#1692] ......ccccevueierivnnnnnnns 6523
Luca Vancini, Michele Mengoni, Gabriele Rizzoli, Luca Zarri, Angelo Tani
University of Bologna, Italy

Oral Session 102: Sensorless Drives
Chair(s): Jae Suk Lee, Anitra Wilson

Finite Position Set Sensorless Predictive Torque and Active Flux Control of

IPMSM using an Enhanced Binary Search [#1657] ......cciiiiuiiiiiiiuiiiiiiiiniiiiiiiniiniienisniesnesseesaenes 6530
Samuel Osei Fobi', Sodiq Agoro?, Rajib Mikail?, Igbal Husain'
"North Carolina State University, United States; 2ABB Ltd., United States

Position Estimation and Sensorless Control of PMSM using Neural Network in

Low-Speed Region [#3T4] ...c.uiiiiiiuiiiiiiiiiiiniiiiiiniiinieiientietiesuissiesusssssiessssssssssssssssssssssssssssasses 6536
Jaehoon Shim, Minha Kim, Byung Ryang Park, Jung-lk Ha
Seoul National University, Korea

Parameter-Free Sensorless Control for Permanent Magnet Synchronous Motor [#1228] .............. 6543
Samuel Osei Fobi', Sodigq Agoro?, Rajib Mikail?, Igbal Husain'
"North Carolina State University, United States; >ABB Ltd., United States



Sensorless Very Low-Speed Trajectory Tracking Sliding Mode Controller based on

Identification Back-EMF Parameter for a PMSM [#T1643] ....cccceireeiiieniereecireeceraecsssesssnssssnsscssnes 6549
J. Linares-Flores, A. Herndndez-Méndez, V. Ortega Garcia, J.A. Judrez-Abad, I.F. Castillo-Aguilar
Universidad Tecnolégica de la Mixteca, México

Seamless Transition to Sensorless Control of EV Traction IPM Motors using

Virtual High-Frequency Voltage Injection [#282] ....cccccciiuiiiiueiiiinriiineiciineicitnescsenescsensscssnsssssnssssens 6554
Andras Holczer', Francisco D. Freijedo', Radu Bojoi?
"Huawei Technologies Duesseldorf GmbH, Germany; *Politecnico di Torino, Italy

Topic I: Power Semiconductor Devices, Passive Components,
Packaging, Integration and Materials

Oral Session 10: Gate Drivers
Chair(s): Tanya Gachovska, Jessica Boles

Ultra-Fast Gate Drivers with Nanosecond Propagation Delays for GaN FETs [#667] .................... 6562
Duy T. Nguyen, Soham Roy, Elijah Macias, Alex J. Hanson
The University of Texas at Austin, United States

A Multilevel Gate Driver Operating with a Single Voltage Supply and Simple Control

Signals for Monolithic Integration of Power GaN HEMT [#815] .....ccccceeiiieuiiiiiiinniiniiennssenneennnennees 6570
Takumi Takehisa, Takehiro Takahashi, Jun Furuta, Michihiro Shintani, Kazutoshi Kobayashi
Kyoto Institute of Technology, Japan

Wireless Pulse-Width Modulation Control of Power Converters using Ultra-Wideband

Technology for Distributed High-Voltage Systems [#T1140] ....cccccevuiiiieniiiineiiiineccnrnnccernenceenescssnnncees 6576
Sarwar Islam, Faisal Khan
National Renewable Energy Laboratory, United States

Natural Active Gate Driving for Breaking Trade-Off between Switching Loss and

Current Overshoot using Ordinary Gate Driver [#328] ....cccccceiiuiiieiiiiiiniineiieeicineieessencssesssesssnnens 6581
Yaogan Liang, Haoxi Zhou, Dibo Zhang, Katsuhiro Hata, Makoto Takamiya
University of Tokyo, Japan

Optimal Point Derive for SiC MOSFET Switching Ringing Damping with

Active Gate Driver Control [#T22T] ...ciuiiieiiiiiiiniiiiiiieiitniireeiieenernsrsesssnscssssssssssnssssssssssssnssssssssnsssnes 6587
Liyang Du, Xia Du, Yuxiang Chen, Haodong Yang, H. Alan Mantooth
University of Arkansas, United States

Oral Session 22: Thermal Management in Power Electronics
Chair(s): Xiaoqing Song, Shajjad Chowdhury

A Novel Thermal Modeling Analysis for Liquid Cooled High-Power EV Chargers [#1103] ............ 6593
Paul Bradford, Aditya Zade, Shubhangi Gurudiwan, Hongjie Wang
Utah State University, United States



Determination of Suitable Heatsink Layout for a High-Density Integrated

Motor Drive through an Effective Comparison Method [#654] .......cciuuiireeeireeiciinncccrneceennceenns

Venkata Raghavendra ltte', Yanda Lyu', Fred Wang', Debanjan Chatterjee?, Pietro Cairoli?
"The University of Tennessee, United States; “’ABB Ltd., United States

Heat Pipe Enhanced Thermal Management System for GaN Switches in an

Integrated Modular Motor Drive for Aircraft Propulsion [#640] ......ccccceirueeiiencciennccernncceennceenes

Towhidul Chowdhury', Salar Koushan', Seyed Iman Hosseini Sabzevari',
Armin Ebrahimian’, Xuhui Feng?, Ayman El-Refaie', Nathan Weise'
'Marquette University, United States; ?°National Renewable Energy Laboratory, United States

Hybrid Solution based on Ceramic 3D Printing for Thermal Management in

Power Application [H892] ....ccciiiuiiiiiiiiiiiniiieiiteiireeteeisennersssssesssnssssssssssssnssssssssssssnssssssssnsssnsssas

Emmanuel Marcault, Charlotte Meuly, Lucile Mage, Marie Beaujard, Noé Seksik, Régis Delsol
CEA, France

Multi-Tier Cooling Solution for 10 kV SiC MOSFET Power Module Featuring

Stacked SUbSTrates [H#T1462] ....cccuiiiiuiiiiuiiiiuiiiinioiiniiienssienssrssssssssssssssssssssssssssssssssssssssssssnsssns

Xiaoling Li, Hari Pandey, Stephen Pierson, Qiang Wu, Ethan Weems,
Sudharsan Chinnaiyan, Yuxiang Chen, Hu Han, Alan Mantooth
University of Arkansas, United States

Oral Session 23: Medium/High-Frequency
Transformer Design and Integration
Chair(s): Haiguo Li, Dakai Wang

WITHDRAWN

Insulation Design of a Loosely Coupled High Isolation Medium Frequency

Transformer for Medium Voltage Power Converters [#687] .....ccccueeireuerrenccerenccrenncernncceennncees

Fei Teng, Andrew Galamb, Srdjan Lukic
North Carolina State University, United States

A 100kHz 15kW Planar DAB Converter Transformer for Medium Voltage

Solid State Transformer Applications [H#T157 1] .cuuciiieiiiiiniiiiieiiiienieeteniettneeeeeneccsssnecsenseessnsssssnnnnns

Mark Nations, Subhashish Bhattacharya
North Carolina State University, United States

LLC Transformer Design with Independent Inductance Tuning and Reduced

Winding LOSS [#T309] ..civiiiuiiiniiieiiiniiieiieeiireicrscessesssncsssssssssssssssssssssssnsssssssssssssssssssssnsssnssssnnss

Zhihao Zhang, Han Cui, Lingxiao Xue, Bo Chen, Yifeng Wang
Tianjin University, China

Design Method of an Integrated Transformer for a Two-Phase Interleaved

Flyback PFC Rechifier [#442] .....ccuveeiiiiieeiiiiiieniiiieenesestesnesssssesnsssssssssssssssssnssssssssnssssssssnassssses

Haruki Hirasawa, Karl Raymond Dela Cruz Roque, Sihoon Choi,
Yu Yonezawa, Jun Imaoka, Masayoshi Yamamoto
Nagoya University, Japan



Poster Session 1: Packaging
Chair(s): Jun Wang

Spring-Loaded GaN Packaging for Cryogenic Thermal Cycling [#1609] .....cccvvvueiiiiienncciiieennecenens 6657
Ching-Hsiang Yang', Shimul K. Dam', Zhou Dong?, Dehao Qin?,
Ruirui Chen', Fred Wang', Hua Bai', Zheyu Zhang*
'The University of Tennessee, United States; ABB Inc., United States; *Clemson University,
United States; “Rensselaer Polytechnic Institute, United States

Achieving Low Inductance Power Loops on Rigid-Flex Substrates for Efficient MHz

Switching in GAN Half-Bridges [#1439] ..cccciiiiuiiiiiniiiieeieienieteneerenccssncessscssssssssssssssssssssssssssnnsnns 6662
Manuel Rue3, Dominik Koch, Ingmar Kallfass
University of Stuttgart, Germany

A Compact Three-Phase Chip-on-Chip SiC Integrated Power Module with

Low Thermal Resistance and Gate Signal Interference [#705] .....cccoeeeiiieeiiiienicirnncceenecceenncceenncsenns 6668
Jiaxin Liv', Chenhang Zeng', Heng Zhang', Cai Chen', Yong Kang',
Heng Liu?, Cheng Liu?, Yuwei Zhang?, Laifeng Shi?
"Huazhong University of Science & Technology, China; “Dongfeng Motor Corporation, China

A Wire-Bonded Multichip SiC Power Module with Low Parasitic Inductance and
High Current Sharing Characteristic [#236] ....ccceieiiuriiiiuiiiinieienieieniiienssisesssssssssssssssssssssssssssssss 6674
Heng Zhang', Shuangxi Zhu', Sijia Liu', Zexiang Zheng', Linhao Ren', Jiaxin Liu', Cai Chen’,
Yong Kang', Zhuanmin Liuv?, Heng Liu?, Cheng Liu?, Qinjie Huang?, Yahao Zhang?
"Huazhong University of Science & Technology, China; “Dongfeng Motor Corporation
Research & Development Institute, China

A 1.7 kV Full-SiC Reverse-Blocking Module Enabling Efficient Multiport Operation in

Soft-Switching Current Source Converters [#1535] ..cccccriiiiiiineiiiiiieneieiiiennseeseennsssessesnssssssssnsssssses 6680
Aniruddh Marellapudi, Mickael J. Mauger, Joseph Benzaquen, Deepak Divan
Georgia Institute of Technology, United States

Double-Side Cooled 3.3 kV, 100 a SiC MOSFET Phase-Leg Modules for

Traction Applications [F#T02T] ...cciiiiiiiiiiiiiiiimieiieeieiteiortsssorsssssrssssssssssssssssssssssssssssssssssssssssssssssssns 6685
Qingrui Yuchi', Zichen Zhang?, Serge Bontemps?, Kaixuan Li', Joshua Gardner', Guo-Quan Lu'
'Virginia Polytechnic Institute and State University, United States; “Microchip Technology Inc.,
United States; *Microchip Technology Inc., France

Demonstration of a SiC Power Module with Integrated Hexagonal Boron

Nitride (h-BN) Substrate for Direct-Cooling [#1680] .....ccccceeeiiiuneriiiiieneieriernesesresnessessesnessessssnessens 6691
Yunlei Jiang', Wei Mu?, Borong Hu?, Luke Shillaber?, Teng Long?
'Space Exploration Technologies Corp., United States; University of Cambridge, United Kingdom

Effect of Power Module Architecture on Common Mode Electromagnetic Interference [#1443] .... 6696
Taha Moaz', Christina DiMarino', Narayanan Rajagopal’, Richard Zhang',
Dushan Boroyevich'!, Michael Fish?
'Virginia Polytechnic Institute and State University, United States; Army Research Lab, United States

An Equivalent Chip Neighborhood Range Modelling Method for Medium-Voltage SiC

MOSFET Power Module Electric Field Analysis [#1380] .....ccccceiiiimmiiiiiiinniiiniieniiiniiensinnieseneenees 6704
Sun Peiyuan', Laili Wang', Tianshu Yuan', Dingkun Md', Lei Li',
Jiacheng Guo', Peiyang Ding', Kai Gao?
'Xi'an Jiaotong University, China; *State Grid Shanghai Electric Power Research Institute, China



A 1200V/400A/2.2mQ SiC Power Module with Insulated Metal Substrate (IMS) and

Improved Electromagnetic Interference (EMI) [#27] .....cveeiiieeiiiieniiiineriitneccrtneccsenesesensscssnsssssnssssens

Zibo Chen, Alex Q. Huang
The University of Texas at Austin, United States

Intelligent Power Module for Optically Triggered Adaptive Zero Voltage Switching [#1500] .......

Borong Hu', Xufu Ren', Liang Wang?, Luke Shillaber', Yunlei Jiang', Jiayu Li', Teng Long'
"University of Cambridge, United Kingdom; ?Chongqing University, China

Oral Session 34: GaN Device Modeling and Characterization
Chair(s): Jingcun Liu, Shiqi Ji

Evaluation of Crosstalk-Induced Dynamic Ry in GaN-on-Si Monolithic

Half-Bridge Power IC [H09] ....coivuuiiiiiiniiiiiiiiiiiiiiiinieiiienistiesassissiessssssiessssssssssssssssssssssssssssnsses

Xin Yang, Matthew Porter, Qihao Song, Yuhao Zhang
Virginia Polytechnic Institute and State University, United States

Gate Switching Lifetime of P-Gate GaN HEMT: Circuit Characterization and

Generalized Model [ TOTT] ...ivuiiiieiiiiiiiiiiciiteeeeteeeetaeesreeesssssssssssssssssssssssssnsssssnsssssnsssssnsssssnnes

Bixuan Wang, Qihao Song, Yuhao Zhang
Virginia Polytechnic Institute and State University, United States

Modeling of a Novel GaN-on-AIN/SiC HEMT including Thermal Effects for

Circuit SIMUIOHON [F469] ...cuuniieeiiiieiiiteiiiieeeeteeeetaeeestnesesssessssssssssssssssssssssssssssnsssssnsssssnsssssnsssssnnes

Xiaomeng Geng', Nick Wieczorek', Mihaela Wolf?, Oliver Hilt?, Sibylle Dieckerhoff'
'"Technische Universitaet Berlin, Germany; *Ferdinand-Braun-Institut, Germany

Enhancing the Stability of GaN HEMT with a Multi-Functional Monolithic

Gate Protection CircUit [H#T1375] cu.ciiiuiiiiiiiiieeiiiieeiiiteeieiteeeereeesssssessssssssssssssssssssssssssnsssssnsssssnsssssnnss

Qihao Song', Xin Yang', Bixuan Wang', Everest Litchford', Yi Sun?,
Pengju Kong?, Qiang Li', Yuhao Zhang'
Virginia Polytechnic Institute and State University, United States; “Innoscience America, United States

Application of 1.2kV Vertical GaN JFET in MHz Buck Converter [#915] ...cccccceeeiiiinenecinnennncccnnennens

Xin Yang', Qiuzhe Yang', Ruizhe Zhang', Qihao Song', Everest Litchford',
Andy Walker?, Subhash Pidaparthi?, Yuhao Zhang'
Virginia Polytechnic Institute and State University, United States; 2NexGen Power Systems, United States

Poster Session 2: Devices and Gate Drivers
Chair(s): Christian Xiao

Surge Current Conduction Mechanisms of SiC MOFETs under Third-Quadrant Operation [#180] ...

Man Zhang, Helong Li, Zhiging Yang, Shuang Zhao, Lijian Ding
Hefei University of Technology, China

Novel Cell-Level Insights into Third Quadrant Current Paths of Power SiC MOSFET [#632] .........

Yuzhi Chen, Chi Li, Shusen Ni, Zedong Zheng
Tsinghua University, China

. 6749

6754



Impacts of Parasitic Power Loop Inductance on 10 kV SiC MOSFETS [#962] ......cccceeeerrennnnncrnennnnnens 6759
Gao Liu, Zhixing Yan, Morten Rahr Nielsen, Jannick Kjaer Jargensen,
Hongbo Zhao, Stig Munk-Nielsen, Michael Mgller Bech
Aalborg University, Denmark

Analysis and Performance Trade-Offs of State-of-the-Art 4H-SiC

Trench MOSFET Technology [H#724] ...ccuciiuiiiiuiiiiniiitneieitnecciencecrensssssnssssssssssssssssssssssssssssssssssnsssssns 6764
Kyrylo Melnyk, Peter Michael Gammon, Arne Benjaomin Renz,
Qinze Cao, Vishal Ajit Shah, Marina Antoniou
University of Warwick, United Kingdom

Impact of External Gate Resistance on Dynamic ON-Resistance Behavior in
GaN HEMTs using Multiple Pulse Test [#T1385] ....cccciiiiuiiiieniiiieniiiinnieeinenerraecsrnescssnsscssnsssssnsssssnnnnns 6771
Lee Gill'?, Luciano Andres Garcia Rodriguez', Mihai Negoita',
Sandeepan DasGupta', Robert Kaplar', Alan J. Michaels?
'Sandia National Laboratories, United States; ?Virginia Polytechnic Institute and
State University, United States

3D Modelling and Experimental Results of Multi-Channel Monolithic-Cascode

HEMT (MCZ-HEMT) [#TT4] oeeeeiiiiiiniiiniiinniiniitnnsesiesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassss 6777
Quanbo He', Hengyu Wang?, Vasantha Pathirana', Ming Xiao®, Yuhao Zhang?®, Florin Udrea’
"University of Cambridge, United Kingdom; *Zhejiang University, China;
3Virginia Polytechnic Institute and State University, United States

Contactless Measurement-Based Modeling of a 4-MHz GaN Pulsed Power System

While Considering Common Source Inductance [#568] .....cccceeeeireeiireniiiencrrnecernecernecernencssnnncnes 6782
Zhaoxia Yang', Mark Broman', Jianwu Zeng?
'Thin Film Technology Corporation, United States; ?Minnesota State University, Mankato, United States

Short-Circuit Protection for 650 v P-Gate GaN HEMTs based on Gate Current Sensing [#1297] ....... 6786
Simone Palazzo', Yoann Pascal?, Thiago Pereira®, Giovanni Busatto', Marco Liserre?
"University of Cassino & Southern Lazio, Italy; ?Fraunhofer ISIT, Germany; °Kiel University, Germany

Damping Effect of Internal Gate Resistance for Cascode GaN HEMT [#1417] ...cccueeeiirrenecerneennnnens 6792
Yin Fang', Carl Ngai Man Ho', Jimmy Liu?
'University of Manitoba, Canada; ?Power Integrations Inc., Canada

A Cryogenic Gallium Nitride Full Bridge for use in a Thermally Insulating Dual

Active Bridge [HTO6] ..cceeieuniiiiniiiiniiiiniiiiniiienisiensseissssstssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssns 6798
S.R. Frank, T. Stroebele, P. Swoboda, R. Schwendemann, M. Hiller
Karlsruhe Institute of Technology, Germany

Automated Static Characterization Platform for Multi-GaN Devices across

Cryogenic and High-Temperatures [#T1086] .......ccccceiiriiuuiiiiiiuuiiiiiimniiiiiinniiniieniiessssiese 6806
Purushottam Khadka', Cheng Wan?, Zheyu Zhang', Tian Qiu', Ahmed Siraj'
'Rensselaer Polytechnic Institute, United States; ?Clemson University, United States

Use of Current Mirror for Real-Time Gate-Source Leakage Current Detection [#478] ........cccee...... 6814
Ho-Tin Tang, Henry Shu-hung Chung
City University of Hong Kong, Hong Kong



Protection Scheme Analysis of LLC Series Connected Auxiliary Power Supply for

HV SiC Grid-Connected Inverters [#T105] ...cccccciiiuiiiiuiiiinieieniereneereneersnsssssnssssssssssssssssssssssnsssssnnns
Min Lin', Leon M. Tolbert', Brian Rowden?
'"The University of Tennessee, United States; 2Oak Ridge National Laboratory, United States

Centralized Short-Circuit Protection of SiC Modules Connected in Parallel [#1072] ........cccceuueeeee
Chengmin Li', Drazen Duiji¢?
'Eindhoven University of Technology, Netherlands; 2Ecole Polytechnique
Fédérale de Lausanne, Switzerland

Single Gate-Drive GaN Power Electronics Building Block for Scalable and

Fast-Switching High-Current Systems [#T1154] ....cciiiiiiiiiniiiiiiiniiiniieeiiinicieesieeicsssssessssssssssssssssnns
Dominik Koch, Mathias C.J. Weiser, Tobias Fink, Jeremy Nuzzo,
Aline Reck, Manuel Ruess, Ingmar Kallfass
University of Stuttgart, Germany

Partial Discharge Improvements of Isolated Transformer in Medium-Voltage

Gate-Driver Power SUPPIY [FO66] ...ccucieeiieiieiiiniiiniiieeiiieiiteereesssescrsssssssssnscsssssssssssssssssssssssssssnsssas
Zhixing Yan', Yuan Gao', Gao Liu', Shaokang Luan', Morten Rahr Nielsen',
Bjern Rannestad?, Hongbo Zhao', Stig Munk-Nielsen'
'Aalborg University, Denmark; 2KK Wind Solution, Denmark

Active Gate Driver Combining Current Source and Active Gate Resistors to

Reduce Turn-On Switching Loss and Surge Voltage [#383] ..cccciuiiiuiiiniiieiiieciniieencincreesseenesnncnnens
Kiyotaka Ono, Sihoon Choi, Yu Yonezawa, Jun Imaoka, Masayoshi Yamamoto
Nagoya University, Japan

Self-Reverse-Blocking Normally-On/Off-Dual-Gate Monolithic Bidirectional

GAN TransiStor [#T835] .iuiiiciiiiiiuiiieiiieiitnieieeiteeierssrsesssnssssssssssssnsssssssssssssssssssssssssnssssssssssssnsssnsasas
Neha Nain', Patrick Ziegler', David Menzi', Kennith Kin Leong?, Johann W. Kolar', Jonas Huber!
'ETH Zurich, Switzerland; ?Infineon Technologies, Austria

TCAD-Based Analysis of Dynamic Transients of 4H-SiC Vertical NPN BJT [#1858] .......ccccceeeeeenee.
Mana Hosseinzadehlish!, Saeed Jahdi', Xibo Yuan', Konstantinos Floros?
"University of Bristol, United Kingdom; ?Compound Semiconductors Applications Catapult, United Kingdom

Equivalent Capacitance of Nonlinear Capacitance in GaN-FET for Improving Accuracy in
Suppressing Conditions of Oscillatory False Triggering [#250] ....cccceeeiiiieneiiiiinnencenieeneceeneenessesnens
Yuki Fushino, Kazuhiro Umetani, Masataka Ishihara, Eiji Hiraki
Okayama University, Japan

Poster Session 3: Components and Converter-Level Packaging
Chair(s): Dakshina Murthy-Bellur

SiC Switching Cell as ZVS Enabler for Si Phase-Leg [#1305] .c..cciiiiunriiiiieneciiienneceeneenessesseenesssssens
Xiaonan Dong', Chen Wang?, Zhongjie Wang', Jian Zhou', Xiaoyong Ma', Yifeng Wang', Lingxiao Xue'
"Tianjin University, China; *Tianjin Entar Energy Technology Co., Ltd, China



Analysis and Experimental Evaluation of Short-Circuit Energy Variation with

SPlit INAUCIANCE [#358] .euuiieeiiiieiiiiiiiiineiiitnieitneietenesereneserensssssnsssssssssssnssssssssssssssssssssssnsssssnsssssnnssns
Hongyi Gao', Dong Hai', Fujun Zheng', Bin Yu', Yuhang Yang?, Yuanye Xia?,
Haoze Luo', Wuhua Li', Xiangning He'
'Zhejiang University, China; ?Hangzhou Silan Microelectronics Company Limited, China

Core Desaturation via Crisscross Switches for Maximal Magnetic Energy Harvesting [#868] ........
Min Gao, Jinyeong Moon
Florida State University, United States

Influence of Excitation Processes on Minor Loop Characteristics and

Core Losses in INAUCIOrs [#T625] ...ciuiiieiiieiiieiiiniiieiiieeiieescrncrsesssessssssssssssnsssssssssssssssssssssssssnsssnsssas
Keiji Wada, Kosuke Oda, Koshi Takano
Tokyo Metropolitan University, Japan

Analysis and Comparison of Integrated Planar Transformers for

CLLC Resonant Converters [FTIT] .iuiiciriiuiiieiiniireciniiaccresioscsestasssssssssascsesssssssssssssssssssassssssassssssassane
Tianlong Yuan, Feng Jin, Gibum Yu, Qiang Li
Virginia Polytechnic Institute and State University, United States

Coil Optimization for Common-Mode Choke in Over-Molded GaN Power Modules [#679] .........
Niu Jia', Han Cui?, Leon M. Tolbert!
'"The University of Tennessee, United States; Tianjin University, China

An Integrated Magnetics Design in a PWM Active Clamp Cuk Converter to

Increase Power Density [#T792] ...ciieiiiiiiiiieiiiienieiieeionimeserssssorsssssrssssssssssssssssssssssssssssssssssssssssssnsss
Sadegh Esmaeili Rad, Amir Hossein Masoumi, Shantanu Gupta, Sudip K. Mazumder
University of lllinois Chicago, United States

Automated Core Loss Tester Error Characterization for New Contributions to

Large-Scale Datasets [H#567] ..cccieeiiieuriiieniiiieniinieeioriaeserisesorssssorssssssssssssssssssssssssssssssssssssssssssssssssnnss
Emmanuel Havugimana, Mike K. Ranjram
Arizona State University, United States

Multi-Objective Optimization of High-Frequency Transformer for Dual-Active-Bridge using

Multilayer Perceptron-Genetic Algorithm [#579] ....ccovvuiiiiiiiiiiiiiiiiiiiniiiiiiniiennnienaeesessaessseenes
Xiaobing Shen, Diego Bernal Cobaleda, Hans Wouters, Fanghao Tian, Hassan Pervaiz, Wilmar Martinez
KU Leuven - EnergyVille, Belgium

Variable Inductor with Adjustable Air GAaps [#1359] c...civuiiiiniiiiinciiienieieeeereneerencsrsecssssssssssssssnns
Yu-Sheng Chen, Boyi Zhang, Peter Barbosa, Feng Jin
Delta Electronics, Inc., United States

Process Optimization of a Novel Soft Magnetic Composite Inductor Cores [#1842] .......c..cceuueeneee.
Cody Krawczyk', Lauren Walker', Jean Lee', Todd C. Monson?
'California Polytechnic State University at San Luis Obispo, United States;
2Sandia National Laboratories, United States

Basic Study on the Structural Design for Large-Capacity Litz Wires using an

Equivalent Circuit Model considering the Path of All Strands [#256] ......cccceviiiriivniiiniiinniicnninnnnns
Ryota Inoue, Ryuichi Takada, Hiroshi Ueda, SeokBeom Kim
Okayama University, Japan



High-Frequency PCB Resonator Designs with Quality Factor Exceeding 1000 [#1389] .......ccce..... 6939
Jiayang Wu, Kerui Li, Siew-Chong Tan, Shu-Yuen Ron Hui
The University of Hong Kong, Hong Kong

Design and Performance Analysis of a Thermal Management System based on

Heat Pipe for GaN-Based Integrated Motor Drives [#619] ...ccciieeeiiieeiiieecirnecernecereecssanscssnscssnes 6944
Seyed Iman Hosseini Sabzevari, Salar Koushan, Armin Ebrahimian,
Towhid Chowdhury, Nathan Weise, Ayman El-Refaie
Marquette University, United States

High Power Density Submodule Development for a 20 kV T-Type Modular

DC Circuit Breaker with a 3.3 kV SiC Power Module [#T1255] ...cccciiuiiiuiieniiiniciniieencrncraessenscsnncsnens 6951
Yizhou Cong, Yue Zhang, Xiao Li, Zhining Zhang, Pengyu Fu, Jin Wang
The Ohio State University, United States

Design and Experimental Tests of Thermal Performances of a 10 kV SiC Power

Module-Based Submodule of a Modular Multilevel Converter [#1589] ...cccccivuueiirenccrrnnccrennccrennnnes 6957
Qichen Yang', Sihun Song', Nash Bonaventura', Isabel Barnola', John Hauer!, Zhehui Guo?,
Matthew Bosworth', Karl Schoder', Michael Steurer', Peng Fang', Hui Li'
'Florida State University, United States; ?Delta Electronics, Inc., United States

A Novel Method for Predicting the Lifetime of Film Capacitor Bank considering

Thermal Coupling and Variation in Ambient Temperature [#T121] ..cccceiiieiiieiiiniiinccienieencrecreecens 6965
Kaining Kuang, Yuhao Lan, Zhengyan Zhou
The University of Sheffield, United Kingdom

A Dual-Output Differential Tunnel Magnetoresistance Current Sensor for

High-Frequency Application [#84T] ....cccviiiiiiiiiuiiiiuiiiiuieieusoienssrensssrssssssssssssssssssssssssssssssssssssnsss 6971
Aozu Luan', Shuai Shao', Jiakun Du', Hui Chen?, Chunyao Hou', Junming Zhang'
'Zhejiang University, China; *Hangzhou City University, China

Novel Low-Loss Filter for Overvoltage Mitigation in WBG-Based Hard Switching

Electric Drives with AC Cables [#T053] ....cciiuriiiiuiiiiniiiiuieiiuierenssiensssssssssssssssssssssssssssssssssssssssnsss 6978
Renato Amorim Torres, Suresh Gopalakrishnan, Chandra Namuduri, Thomas Luo
General Motors, United States

Electrical and Thermal Evaluation of Ga,O; Devices in MMC-HVDC Systems [#1567] .......ccccuuuuee. 6985
Arindam Sircar, Sudipto Saha, Uttam Singisetti, Xiu Yao
State University of New York at Buffalo, United States

Oral Session 41: EMI Design and
Considerations in Power Electronics
Chair(s): Dong Dong, Subham Sahoo

CM EMI Evaluation of Totem-Pole and HERIC Single-Phase PFC Converters [#921] ......ccccveeeeeennene 6990
Theo Gruber', Franz Vollmaier', Thomas Langbauer’, Roberto Petrella'?, Michael Hartmann?®
'Silicon Austria Labs GmbH, Austria; *Universita degli Studi di Udine, Italy;
3Graz University of Technology, Austria

Solid State Transformer Design to Reduce Common Mode Conducted EMI [#595] ........cccceuveeenneee 6998
Colin P. Ball', Alexander L. Julian?, Giovanna Oriti’
"Naval Postgraduate School, United States; 2Independent Researcher & Consultant, United States



Investigation of Conducted EMI Emissions in Auxiliary Circuitry of 10 kV SiC MOSFET based

Power Electronics Building Blocks (PEBB) [#832] ....cccuceeitueeereuecerenceerenceerancceranscssanscssnsscssnsssssnsssssnnes 7005
Ashkan Barzkar, He Song, Mamoru Sasaki, Arthur Mendes, Mingze Gao, Rolando Burgos,
Vladimir Mitrovic, Dong Dong, Dushan Boroyevich
Virginia Polytechnic Institute and State University, United States

Modeling and Reduction of Radiated Emission Caused by Isolated Gate Drivers in

Wide Bandgap Half-Bridge-Based Power Modules [#726] ......ccccciueeeireeeiinneiinecernecereecssnescssnnncnes 7013
Yirui Yang, Yanwen Lai, Qinghui Huang, Shuo Wang
University of Florida, United States

Experimental Investigation of Common Mode Current Generation in a Novel Dual

Active Bridge Converter ZVS Modulation Pattern [#1165] ....cccccivuiiiieeiiieeiiieniirnencnneecereecesencesnes 7021
Kubilay Sahin', Jean-Luc Schanen?, Sébastien Mariéthoz', Yann Cuenin®
'Bern University of Applied Sciences, Switzerland; *Grenoble Alpes University, France;
3Studer Innotec SA, Switzerland

Oral Session 44: Packaging and Integration of WBG Devices
Chair(s): Francesco lannuzzo, Dingrui Li

A Non-Linear Damping Technique for Gate Voltage Oscillation Mitigation in

SiC MOSFET Parallel Operation [#T7T15] .ccccuiiiiiiiuiiiiiiiiiiiiiiiniiiniiineniiesissiiessssssiesssssssssssssssses 7027
Boyi Zhang', Ruxi Wang', Peter Barbosa', Po-Chun Huang?
'Delta Electronics, Inc., United States; ?Delta Electronics Inc., Taiwan

Multi-Layer Organic Substrate-Based SiC Full-Bridge Module for a

Power Electronics Building Block [#T1066] .....cccceeiiiimuiiiiiiiniiiiiiiniiniiiniiniienieiiemnsniesseesasses 7034
Narayanan Rajagopal, Taha Moaz, Vladimir Mitrovic, Marie Lawson,
Christina DiMarino, Dushan Boroyevich
Virginia Polytechnic Institute and State University, United States

SiC Power Module Design using Flip Chip Configuration to

Reduce Common-Mode NOISe [#398] ...ccccciruriirueiiirneiiirnieieneeerencserenssersnsssssnssssssssssssssssnsssssnsssssnnes 7042
Thiyu Warnakulasooriya, Sihoon Choi, Yu Yonezawa, Koichi Shigematsu,
Jun Imaoka, Masayoshi Yamamoto
Nagoya University, Japan

Design of Integrated Gate Drivers for High-Frequency Press-Pack SiC Switch Cells [#1487] ......... 7048
Ekaterina Muravleva, Youssef Abotaleb, Jun Wang, Jerry Hudgins
University of Nebraska-Lincoln, United States

Design and Characterization of 1.2 kV Optically-Isolated Half-Bridge Modules for

High Temperature Operation [#520] ....ccccciieeiiiiuiiiiniiirnieiencierencsersnssesssssssssssssssssssssssssssssssnsssssnnes 7055
Sudharsan Chinnaiyan, Pengyu Lai, Salahaldein Ahmed, Xiooling Li, Colin Sim,
Md Helal Uddin Maruf, Yuxiang Chen, Morgan E. Ware, Zhong Chen, H. Alan Mantooth
University of Arkansas, United States



Oral Session 57: SiC Device Modeling,
Sensing, and Characterization
Chair(s): Jose Ortiz Gonzalez, Amy Romero

PINN-Assisted Physical Model of SiC MOSFETs: A Leap in Efficiency and Accuracy [#284] ............
Xinlian Li', Chong Zhu', Yansong Lu', Xu Lu', Fei Lu?, Xi Zhang'
'Shanghai Jiao Tong University, China; ?Drexel University, United States

Improvement Turn On Loss Simulation Accuracy by Nonlinear Voltage

Dependence Modeling of Gate Source Capacitance [#247] ...cccceeeirieeerierieeneserieenesessesnessesseanessens
Takuto Hayashi', Kazuhiro Umetani', Masataka Ishihara', Hiroto Sakai?,
Yuta Okawauchi?, Kotaro Kobashi', Eiji Hiraki'
'Okayama University, Japan; ROHM Co., Ltd., Japan

An Improved di/dt-Based Dynamic Current RC Sensing Method for

Paralleled SiC MOSFETS [#862] ....cccieuriiieuiiieniinrenieriaesorraesorssssorssssssssssssssssssssssssssssssssssssssssssssssssnsss
Che-Wei Chang', Matthias Spieler', Rolando Burgos', Ayman El-Refaie?,
Renato Amorim Torres®, Dong Dong'
'Virginia Polytechnic Institute and State University, United States; ?Marquette University, United States;
3General Motors, United States

A Novel Multi-Stage Ensemble Method for Online Junction Temperature

Estimation of SIC MOSFET [#770] cceuciiiiuiiiiiinnneiiieenessestesnssssssesssssssssssssssssssnssssssssnssssssssnssssssssnasses
Zekun Li, Puzhen Yu, Bing Ji
University of Leicester, United Kingdom

Performance Evaluation of SiC MOSFET Hybrid Switches with Reverse Conducting IGBTs [#510] .....
Arkadeep Deb', Jose Ortiz Gonzalez', Saeed Jahdi?, Richard McMahon’,
Ruizhu Wu?, Olayiwola Alatise'
"University of Warwick, United Kingdom; ?University of Bristol, United Kingdom;
3Chonggqing Jinkang Powertrain New Energy Co., Ltd., China

Oral Session 68: PCB-Based Components and Integration
Chair(s): Dong Dong, Xin Zan

Millimeter Thick Magnetic Print Circuit Boards with a High Relative Permeability of

50~150 and Related Devices [#T1372] .cccciiiiieiiiiiirniiieiieeicrnieraesssescsssssssssssssssssssssssssssssssssssssssnsosas
Xiaoling Shi', Hwaider Lin', Hui Lu', Rui Huang?, Nian X. Sun?
'"Winchester Technologies, LLC, United States; ?Northeastern University, United States

Design and Modelling of a Mega-Hertz PCB Resonator with Hybrid Inductive and

Capacitive Wireless Power Transfer Capability [#494] .....couciiuiiiieiiiiniiiinictencctencerencerenessnncnes
Kerui Li', Jiayang Wu', Siew Chong Tan', Shu Yuen Ron Hui'?
'The University of Hong Kong, Hong Kong; ?Imperial College London, United Kingdom

Winding Loss Analysis of PCB Winding Litz Wire [#1596] .....ccciiiiuriiiiinneiiiiinnesinieenessesseenesssssesnens
Zhangwei Xiang, Zheqing Li, Jung-Soo Bae, Qiang Li
Virginia Polytechnic Institute and State University, United States



The Standard Cell SiC Die Embedding High Performance and Scalable Power

Electronics Integration Approdach [#T1730] ...cccciiuiiiiuiiiinieiiniereneereneersessersnssssssssssssssssnsssssnsssssnnes 7112
Ameer Janabi, Luke Shillaber, Wucheng Ying, Wei Mu, Borong Hu, Xufu Ren, Teng Long
University of Cambridge, United Kingdom

A SiC Power Module in PCB-DBC Hybrid Packaging for Ultra-Low Parasitics and

Flexible Integration [H#700] ......ccccceiiieiiiieeiiiineeiereeceeraesersnescssnsscssnsssssnsssssssssssnssssssssssssssssnsssssnsssssnnes 7116
Jinpeng Cheng’, Liyu Yao', Hao Feng', Li Ran?
'Chonggqing University, China; University of Warwick, United Kingdom

Oral Session 80: Loss Characterization and
Modeling for Active and Magnetic Components
Chair(s): Han Cui, Ruirui Chen

Calorimetric Evaluation of Soft-Switching Mechanisms in MOSFET-Based Converters [#1070] ..... 7122
Antonios Mavromatakis, Konstantinos Manos, Antonios Antonopoulos
National Technical University of Athens, Greece

Load Test Method for High-Frequency Transformers using Two Power Supplies

AN A CAPACHOF [FTTT75] .eieeniiiiniiiiiiiiineeitneettneeeteneserenescssnssssssssssssssssssssssssssssssssssssssssnsssssnsssssnsssns 7129
Koji Orikawa', Shion Soeda’, Satoshi Ogasawara?
"Hokkaido University, Japan; ?Nagoya University, Japan

Magnetization Mechanism-Inspired Neural Network for Core Loss Estimation [#649] .................. 7137
Qiujie Huang', Sinan Li', Yang Li?, Jianguo Zhu'
"University of Sydney, Australia; ?Tsinghua University, China

Extrapolation Ability for Generative Adversarial Network based High-Frequency

Inductor Iron Loss Model with DC Bias [#578] ....ccccciuiiiuiiiniieniiinncieniieencrncrsesssnscsssssesssnssssssssnsssnns 7145
Xiaobing Shen, Yu Zuo, Diego Bernal Cobaleda, Jiaze Kong, Wilmar Martinez
KU Leuven - EnergyVille, Belgium

Beyond Two-Dimensional Losses in Solenoidal Inductors with Distributed Gaps [#1043] ............. 7151
Rajaie Nassar, Qingrui Yuchi, Aakash Kamalapur, Mark Cairnie,
Guo-Quan Lu, Christina DiMarino, Khai Ngo
Virginia Polytechnic Institute and State University, United States

Oral Session 91: Materials, Modeling, and
Characterization for Magnetics and Capacitors
Chair(s): Guo-Quan Lu, Zheyu Zhang

A Generalized Physics-Based Circuit Model for Predicting Nonlinear Properties of

Magnetic Materials [#T2T18] ..cccciieeiiiiieiiiiieeiiinieiteereeteeeerenescrenessssnsssssnssssssssssssssssssssssssssssssssssnsssssns 7159
Sadia Binte Sohid, Anwesha Mukhopadhyay, Christian Harmon,
Daniel Costinett, Gong Gu, Leon M. Tolbert
The University of Tennessee, United States



Ferrite Shielding for Eddy Current Suppression on Inductors and Transformers using

Ribbon-Based Magnetic Cores [#1763] ..cucciiuiiirueiiiiueieirnnierencierencserensssssnssssssssssssssssssssssnsssssnsssssnnns 7167
Zihan Gao', Fred Wang'?
'"The University of Tennessee, United States; 2Oak Ridge National Laboratory, United States

Ceramic-Based Coils for Magnetic Components: Ideas and Challenges [#665] ......cccceeevveerennnnnee 7175
Hongbo Zhao, Zhixing Yan, Shaokang Luan
Aalborg University, Denmark

Mitigating Partial Discharge in Motor Winding and Preventing Surface Flashover in

Power Electronic Substrates Through Field Grading Composites [#67] ....cccccciuiieeiiincincienncrnncnanes 7181
Omar Faruge', Pradip Chandra Saha', Asif Muhammad Juberi', Woongije Sung?, Chanyeop Park?
"University of Wisconsin-Milwaukee, United States; *University at Albany, United States;
3Arizona State University, United States

Experimental Validation of Capacitor Damage Accumulation in

Varying Operating Conditions [#820] .....cccccciiiuiiiniiieiirniiieiieeieroersesssescrssssesssnssssssssssssnssssssssssssnes 7186
Mateja Novak, Huai Wang, Frede Blaabjerg
Aalborg University, Denmark

Oral Session 103: Power Modules
Chair(s): Christina DiMarino, Christian Shamar

Stacked-Die SiC Half-Bridge Module with Minimum Loop Inductance [#1356] ....cccccceeeievecrennnnnee 7192
Pedro Ribeiro, Lingxiao Xue, Burak Ozpineci, Shajjad Chowdhury,
Veda Galigekere, Gui-Jia Su, Himel Barua
Odak Ridge National laboratory, United States

Design of Experiment for Wedge-to-Wedge Aluminum Wire Bonding Parameters [#1414] .......... 7197
Lester Lépez, Jack Knoll, Narayanan Rajagopal, Christina DiMarino
Virginia Polytechnic Institute and State University, United States

Computationally Efficient Approach for Junction Temperature Estimation of SiC Power

Modules based on Temperature-Dependent Lumped Thermal Model [#903] ......cccceiveiieniiinncinnnnnes 7205
Yizheng Tang', Lingyu Zhu', Cao Zhan?, Weicheng Wang', Shengchang Ji
'Xi'an Jiaotong University, China; *Virginia Polytechnic Institute and State University, United States

Extraction of Parasitic Inductances in Three-Phase SiC MOSFET Modules through

Enhanced Two-Port-S-Parameter Measurement [#9706] ...cccciuiieeiiiniiieniieeniiecineiseencrncssesssnscsssssanns 7213
Fanfu Wu, Yunting Liu
The Pennsylvania State University, United States

Methodology for Evaluating Commercial High-Power Silicon Carbide Modules at

Consistent Switching Speeds [#173] ..cccciiiiiiiiiniiiiiuiiiiniiiiiniiiieeiiiiiiiieeisissstssssssssssssssssssssssssassns 7220
Yikang Xiao', Shiqi Ji', Zhengming Zhao', Wenhao Xie', Mingyu Yang', Chao Sheng?, Weitao Yang?
'"Tsinghua University, China; ?China Southern Power Grid Technology Co. Ltd., China



Topic J: Energy Efficient Systems
Applications and Lighting Technologies

Poster Session 2: Lighting Technologies
Chair(s): Ashish Kumar

Dimmable LED Assembly Driven by Passive LED Driver for Smart Lampposts [#83] ....ccccceeervunnnnnns 7227
Albert Ting Leung Lee, Wing Hang Chan, Ron Shu Yuen Hui
The University of Hong Kong, Hong Kong

A Synchronous Switching Method for a Variable Frequency ZVS Boost Converter [#259] ............. 7233
Ben Stainthorpe, Mohamed Dahidah, Volker Pickert
Newcastle University, United Kingdom

Analysis of a Dimmable Quasi-Resonant LED Driver with Variable

Inductor Magnetic Control [#728] ...ccucciieiiiiuiiiieeiiiieieiieierteseresssresssssssssssssssssssssssssssssssssssssssssnsss 7241
Pablo Quintana-Barcia', Sarah Saeed', Javier Ribas', Jorge Garcia', Marina Perdigao??
'Universidad de Oviedo, Spain; *Polytechnic University of Coimbra, Portugal;
3Instituto de Telecomunicagées, Portugal

Analysis of the Impact of Transients from Dimmable LED Lighting on

Residential Electronics [#T139T] .ccuiiiiiiiiiiiiiiiiiieniiiinieiiesorsassoressssrssssssssssssssssssssssssssssssssssssssssssnsss 7249
Jeet Panchal, Lakshmi Ravi, Dong Dong, Rolando Burgos
Virginia Polytechnic Institute and State University, United States

Topic K: Applied Research and Emerging Technologies

Oral Session 11: Emerging Technologies 1
Chair(s): David Perreault, Mausamjeet Khatua

1.5-kV, 1.5-kW, High Voltage Ratio, Bidirectional DC/DC Converters for

Power Distribution on the Moon [#T1465] ....cciiiiiniiiiiiiiiniiiiiiinieieiiteictecteesssescrsssssssssnssssssssnsssnns 7256
Yuzhou Yao, Junchong Fan, Zhining Zhang, Yifan Shi, Jin Kwon, Pengyu Fu, Jin Wang
The Ohio State University, United States

Modular DCX Blocks with Autonomous Synchronization for Power Distribution

Subsystem of Satellites [#922] ......cciiiiiiiiiiiniiiiiiiniiiiienesietteneeseessennssssssesnssssssssnssssssssnssssssssnsssssses 7261
Theyllor Hentschke de Oliveira', Abraham Lépez Antuia’, José Antonio Villarejo Mafas?,
Pablo Fernandez Miaja', Manuel Arias'
'Universidad de Oviedo, Spain; ?Universidad Politecnica de Cartagena, Spain

Multi-Level Coupled Electronic and Magnetic System for Wide-Gain Constant

Power Conversion [F#690] ...ccccciiiiiiiieuiiiieeiiiieeiinieniorraesersssserssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 7268
lan D. Willows, Sritharini Radhakrishnan, Mike K. Ranjram
Arizona State University, United States

Development and Demonstration of MW Modular Multilevel Converter based

Reconfigurable Load EMUIGtOr [#T787] .....ciiiiueiiiiiienriiiiieneiseeieenessessesnesssssssnssssssssnssssssssnssssssssnasses 7276
Jingxin Wang, Yang Xu, Fred Wang, Bob Martin
The University of Tennessee, United States



Small-Gain Stability of P-HIL for Evaluating Grid-Connected Converters during
Asymmetric Grid FAUIS [H#T143] ...cvuuiiiieiiiiiiiiiniiiiinieteecetnecesseesssnssssssssssssssssssssssssssssssssssnsssssnsssssne 7282

Sante Pugliese, Md Mohiuddin Al-Mahmud, Marco Liserre
Kiel University, Germany

Poster Session 2: Emerging Technologies
Chair(s): Ashish Kumar

Power Hardware-in-the-Loop Emulator for Rotor Inter-Turn Faults of a

Wound Rotor Induction Machine [#60] ........cceiiimuiiiiiimuiiiiiiiniiiniiininiienieiiesssiesessiesassssenes 7290
Alla Koteswara Rao, Pragasen Pillay
Concordia University, Canada

Design of a New Magnetic Coupling Structure for High-Speed Rotating Wireless

Power Transmission System [#85] .....ccivuuiiiiiiiuiiiiiiiuiiiiiiiiiiniiiiiinnienaessresasseesasssssesssssssssssanses 7296
Mingzhen Wang, Longyuan Fan, Zicheng Liu, Dong Jiang, Ronghai Qu
Huazhong University of Science & Technology, China

Parasitic Capacitance Analysis of Integrated Transformers with Parallel Windings [#219] ............ 7303
Tianlong Yuan, Feng Jin, Qiang Li
Virginia Polytechnic Institute and State University, United States

An HTRB Tester with a Novel Heating System for TO-247 Packaged Power

Semiconductor DeVices [H#232] ...ccicuceiiieiiiiniiiinieiencierenaesenssssenssssssssssssssssssssssssssssssssssnsssssnsssssnsssns 7309
Junhong Tong, Qingxuan Ma, Alex Q. Huang
The University of Texas at Austin, United States

Characterization of Desaturation based Fault Trip Unit for Ultra-Fast Fault Isolation [#303] ........ 7314
Lakshmi Ravi', Chunmeng Xu', Gioele Gregis?, Tiff Scott!, Pietro Cairoli’
'ABB Ltd., United States; 2ABB Ltd., Italy

Boosting Wireless Power Transfer Efficiency in Capsule Endoscopy through

Pulse Frequency Modulation [#335] ..cccciiiiiieiiiiiiniieiiieiiiniieeiiieicisesssescssssssssssnssssssssssssnssssssssnsssnse 7320
Heng Zhang', Jiali Zhou', Chi-Kwan Lee?
'The University of Hong Kong, Hong Kong; 2University of Technology Sydney, Australia

Magnetic Voltage Isolator for the Feedback Loop of Power Converters for

Space APPlICatioNS [HAAT] ..cuiieiiieiiiiiiieiiiniiieeiienicrectsesssescrsssssssssnssssssssssssnsssssssssssssssssssssssssnsssnsasas 7324
J. Antonio Ferndndez', Abraham Lépez', Theyllor H. Oliveira',
Pablo F. Miaja', Manuel Arias', Arturo Ferndndez?
'"Universidad de Oviedo, Spain; ?European Space Agency, Netherlands

Active Thermal Control for Power Semiconductors using Peltier-Devices [#844] .........cccceuveeereanee. 7332
Masamichi Yamaguchi', Hiroki Watanabe', Jun-ichi ltoh', Kyo-Beum Lee?
"Nagaoka University of Technology, Japan; Ajou University, Korea

Systematic Robust Controller Design for Induction Motor Drives using the

Coefficient Diagram Method [H#T1212] .....ccoveiiiiiiieiiiiiiinieiiieneiiitieneeseessesnssssssesnssssssssnssssssssnsssssses 7338
Hanady A. Krieshan, Shaya Abou Jawdeh, Ali M. Bazzi
University of Connecticut, United States



Towards Switching Cycle based Holistic Accurate Estimation and Simulation of

Power Losses of Components in Power Electronics Converters [#1252] ....cccceeiieeiiirnnccienencnennecennes 7345
Haisu Jiang', Xibo Yuan', Kefei Chen', Ruijie Zhu', Wenzhi Zhou?,
Quanrui Liv', Yonglei Zhang', Cheng Guo', Yi Li
'China University of Mining & Technology, China; ?Coventry University, United Kingdom

Modular Flat-Top High-Current Compensator for Flywheel Energy Storage System in

Magnetic Confinement Fusion Applications [#T138 1] ..c..cciiueiiiieiiiieeiiiieneiieecerneceraeesraecsssssssnnsnes 7352
Hyeongmeen Baik, Jinia Roy
University of Wisconsin-Madison, United States

A Controller Hardware-in-the-Loop Microgrid Testbed with Industrial

BESS Switching Dynamics [#T468] ....cuccieeiiiieeiiiinniiirneierreeierencserencsersnsssssnsssssnssssssssssssssssnsssssnsssssnnes 7359
Harish Suryanarayana, Aniket Joshi, Jacob Miscio
ABB Ltd., United States

Investigation of Coordination Limits between SiC-Based and IGCT-Based SSCBs [#1502] ............ 7365
Abhinav Patni, Govind Chavan, Chunmeng Xu, Zhou Dong, Pietro Cairoli
ABB Ltd., United States

New Cryogenic T-Type Three-Switch Low-Voltage High-Current 4Q Power Supply for

HTS Magnets [ T870] ..uiuiiuiiuiiiiiniieeciesiascresiosssesssssascsessssssessssssssssssasssessssssssssssasssssssssssssassasssnssassss 7370
Muicahid Akbas, Johann W. Kolar, Jonas Huber
ETH Zurich, Switzerland

A Critical Exploration of Loss Optimization Techniques in Non-Inverting

Buck-Boost Converters [#T613] ..c.cciieuiiiieniiiiuniinieeieriunseriaeserssssorssssosssssssssssssssssssssssssssssssssssssssssssnsss 7373
Nitish Jolly', Ayan Mallik!, Connor Reece', Chris Darmody?, Akin Akturk?
'Arizona State University, United States; 2CoolCAD Electronics, LLC, United States

Design Optimization of High-Torque BLDC Motors with Various Slot/Pole

Combinations for Robotic Applications [#T1699] ......cciiiiuiiiiiiueiiiiiineiieiiemeecesteenssessesnssssssssnsssssses 7380
Mohamed Y. Metwly, Landon Clark, Biyun Xie, JiangBiaco He
University of Kentucky, United States

A Comprehensive Study on An Enhanced Overmodulation Strategy for Motor Drives [#82] ......... 7386
Zhe Zhang, Kevin Lee
Eaton Corporation, United States

Oral Session 45: Emerging Technologies 2
Chair(s): Ashish Kumar, Hongbo Zhao

Soft Switched MEMS Power Relay using a Resonant Auxiliary Circuit [#1304] .......cccceueeirriennnnnnees 7392
Mohammed Agamy', Maja Harfman Todorovic?, Ahmed Khamis'
'State University of New York at Albany. United States; ?Menlo Microsystems Inc., United States

Conduction Lead Design and Optimization for Cryogenic Characterization of

GON HEMTS [HT049] ceeiiiiiiiiiitiiiiiiiniiiitttnnesessssittessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 7398
Tian Qiu, Zheyu Zhang, Purushottam Khadka
Rensselaer Polytechnic Institute, United States



Junction Temperature Ripple Modeling and Validation for SiC MOSFETs [#1107] .....ccccceeeeeeriennens 7405
Veera Bharath Gandluru, Yuequan Hu
Wolfspeed, United States

Design Considerations for Layout and Testing of SiC Three-Level T-Type Phase-Leg [#1286] ....... 7412
Jingjie Xu, Youjun Yue, Li Zhang, Yuhao Wang, Jian Yang, Tianxiang Yin, Lei Lin
Huazhong University of Science & Technology, China

A Novel Grounding Resistance based Active Common-Mode EMI Filter with

Enhanced Safety [HAT4] .....eiiiiiiiieiiieeictieeeetneetteneceteneesenssessnsssssnsssssnssssssssssssssssssssssnsssssnsssssnnes 7417
Junzhao Zhang', Dong Jiang', Jianrui Liu', Yechi Zhang?
'Huazhong University of Science & Technology, China; ?Dalian Maritime University, China

Oral Session 92: Emerging Technologies 3
Chair(s): Dehong Xu, Mausamjeet Khatua

Real-Time Position Sensor Fault Detection with Control Reconfiguration for PMSM Drives [#937] ..... 7423
Shaya Abou Jawdeh, Pengwei Li, Ali Bazzi
University of Connecticut, United States

New Optimum Rotor Flux Model for Field Oriented Control of Induction Motor Drives [#1521] ... 7428
Abbas Hassan', Ali M. Bazzi?, Sami Karaki
"American University of Beirut, Lebanon; ?University of Connecticut, United States

Emulation of Interturn Short Circuit Faults in Electric Power Steering Motors [#92] .....cccceeeivevnnnnnns 7434
Neetusha Kalarikkal', Mathews Boby', Raja Ramakrishnan?, Pragasen Pillay’
'Concordia University, Canada; ?Halla Mechantronics, United States

Transformer Application for Power Hardware-in-the-Loop Emulation [#91] ......cccceuveiiriivnniinnnanne. 7440
Mathews Boby, Neetusha Kalarikkal, Pragasen Pillay
Concordia University, Canada

Conducted EMI Modeling and Analysis of Adjustable Speed
Drive Systems with DC Chokes [#T123] ..ccccciiuiiiiiuiiiiuiiiinieiinieienssiensstsssssssnssssssssssssssssssssssssssssnsss 7446

Kevin Lee, Zhe Zhang
Eaton Corporation, United States

Post Journal Presentation

Post Journal Presentation 1
Chair(s): Satish Belkhode, Andrea Formentini

Control of Grid-Forming VSCs: A Perspective of Adaptive Fast/Slow

Internal Voltage SoUrce [H#T8A47] ..cuiiiiiieiiieiiiiiieiieeiitnicissssesssncrsssssssssnsssssssssssssssssssssnsssnsssannss JP1847
Heng Wu', Xiongfei Wang'*?
'Aalborg University, Denmark; 2KTH Royal Institute of Technology, Sweden

Simplified Virtual Synchronous Compensator with Grid-Forming Capability [#1860] ................ JP1860
Vincenzo Mallemaci, Fabio Mandrile, Enrico Carpaneto, Radu Bojoi
Politecnico di Torino, Italy



Virtual Friction Subjected to Communication Delays in a Microgrid of

Virtual Synchronous Machines [#1853] ...c.ccciveriiieniiieniirneeirnencernecerancsssescsssnsssnnnes

Florian Reif3ner', Vincenzo Mallemaci?, Fabio Mandrile?, Radu Bojoi?, George Weiss'
"Tel Aviv University, Israel; *Politecnico di Torino, Italy

Lead-Lag Filter-Based Damping of Virtual Synchronous Machines [#1859] .............

Fabio Mandrile, Vincenzo Mallemaci, Enrico Carpaneto, Radu Bojoi
Politecnico di Torino, Italy

Post Journal Presentation 2
Chair(s): Hongbo Zhao, Shafiq Odhano

Effects of Airgaps on Parasitic Capacitance of Magnetic Components [#1815] .........

Shaokang Luan, Zhixing Yan, Hongbo Zhao
Aalborg University, Denmark

Semi-Analytical and Data-Driven Models of Electric Field Strength considering the

Actual Structure of Medium Frequency Transformers [#1819] ....cccceiveeierrenccieneccnennnes

Xuan Guo', Xu Cheng?, Yunhao Xiao', Jianfu Chen?, Chi Li', Xiaoyan Zhao?,
Zedong Zheng', Yong Chen?, Yongdong Li', Fei Zhao®

'"Tsinghua University, China; *Guangdong Power Grid Co., Ltd., China;
*Advanced Materials Technology Co., Ltd., China

Artificial Intelligence Applications in High-Frequency Magnetic Components Design

for Power Electronics Systems: An Overview [#1850] .....cccceereueirreeecernencrrnecernncernnnes

Xiaobing Shen, Yu Zuo, Jiaze Kong, Wilmar Martinez
KU Leuven, Belgium

Electromagnetic Side-Channel Noise Intrusion on Solid-State Transformer [#1813]
Mateo D. Roig Greidanus, Silvanus D’Silva, Shantanu Gupta, Debotrinya Sur,
Sudip K. Mazumder, Mohammad B. Shadmand
University of Illinois Chicago, United States

Post Journal Presentation 3
Chair(s): AK Arafat, Stefano Bifaretti

Coordinated Charging Scheme for Electric Vehicle Fast-Charging Station with

Demand-Based Priority [#1856] ...c..ccciiiuuiiiiiiiniiiiiiiniiiniiininiieninniesasessiesassseenes

Dingsong Cui', Zhenpo Wang', Peng Liu', Zhaosheng Zhang',
Shuo Wang', Yiwen Zhao', David G. Dorrell?

.................. JP1853

.................. JP1859

.................. JP1815

.................. JP1819

.................. JP1850

.................. JP1813

.................. JP1856

'Beijing Institute of Technology, China; University of Witwatersrand at Johannesburg, South Africa

Bidirectional Onboard Chargers for Electric Vehicles: State-of-the-Art and

Future Trends [H#T1840] ....ccccuuiiiiiiiuiiiiiiiniiniiinieiienieiiesaesstesassssseessssssssesssssssseses

Hans Wouters, Wilmar Martinez
KU Leuven - EnergyVille, Belgium

A Simplified Large-Signal Model-Based Control for Dual Active Bridge Series

Resonant Converter to Achieve Uniform Dynamic Response [#1864] .......cccceeeevunnenne

Kousik Ghosh', Surja Sekhar Chakraborty', P. Ganesan?, Kamalesh Hatua'
"IIT Madras, India; 2Power Electronics Group, India

.................. JP1840

.................. JP1864



Data-Light Physics-Informed Modeling for the Modulation Optimization of a

Dual-Active-Bridge Converter [#T1844] ......ccieiiieeiiiieeiiieeieereeieerenceransessssssssssssssssssssnsssssnsssssnsssns JP1844
Xinze Li', Fanfan Lin??, Xin Zhang®, Hao Ma?®, Frede Blaabjerg*
'Nanyang Technological University, Singapore; 2University of lllinois Urbana-Champaign
Institute, United States; 3Zhejiang University, China; “Aalborg University, Denmark

Post Journal Presentation 4
Chair(s): Minghui Lu, Francesco lannuzzo

Comprehensive Modeling of a Back-to-Back Diodes-Based Linear Variable Capacitor [#1845] ..... JP1845
Ujjwal Pratik, Zeljko Pantic
North Carolina State University at Raleigh, United States

Minimizing Output Capacitance Loss in GaN Power HEMT [#1821] ....ccccceeviivnniiniiennicnieennnnennens JP1821
Qihao Song', Adam Briga?, Valery Veprinsky?, Roman Volkov?, Qiang Li', Yuhao Zhang'
Virginia Polytechnic Institute and State University, United States; 2VisIC Technologies, Isreal

Integrated Common-Mode Filter for GaN Power Module with Improved

High-Frequency EMI Performance [#1826] ......cccciiieuiiiriienniiiniiinniiiniiensisiiesessessisssssesssssssssssssses JP1826
Niu Jia', Xingyue Tian', Lingxiao Xue?, Hua Bai', Leon M. Tolbert', Han Cui’
'"The University of Tennessee, United States; 2Oak Ridge National Laboratory, United States

Design Considerations, Development, and Experimental Validation of a 3

.3 kV SiC-Based Reverse Voltage Blocking Half Bridge Module for

Current Source Inverter Application [#1867] ...ccucivueiiiieiiiieeiiineieirnecceraecesencsessnsscssnsssssnsssssnsssssns JP1867
Sneha Narasimhan', Sagar Kumar Rastogi', Colton Sisson?, Scott Leslie?, Subhashish Bhattacharya'
"North Carolina State University, United States; *Powerex, United States

Post Journal Presentation 5
Chair(s): Petros Karamanakos, Luca Tarisciotti

Magnetically Controlled Transformer: Analysis and Implementation in a

Dual Active Bridge Converter [#18T1] ..cc.ciiiiiiuiiiiiiiiiiiiiiiiiiniieiiniieninitesaesssiesasesseesssssssseses JP1811
Camilo Suarez Buitrago, Wilmar Martinez
KU Leuven, Belgium

Sigma-Delta Modulation on a Three-Phase Four-Leg VSI to Eliminate the

Common Mode Voltage and Comply with the Military Standards [#1836] ......cccccceevvvueiiriiennnnnns JP1836
Matthew P. Storm, Alexander L. Julian, Giovanna Oriti
Naval Postgraduate School, United States

Model-Free Predictive Control of DC-DC Boost Converters: Sensor Noise
Suppression with Hybrid Extended State Observers [#1833] ......ccivuuiiiiiimniiiiiiiniiiniienisinnnennnnees JP1833

Oluleke Babayomi', Zhenbin Zhang?, Zhen Li?
'Korea Advanced Institute of Science & Technology, Korea; 2Shandong University, China

Robust Predictive Current Control using Discrete-Time Integral Action for

INAUCHION MOTOKS [H#T8T7] ceuiieeiiieeiiiineceitneietenecerennierencscssnsssssnsssssnssssssssssssssssnsssssnsssssnsssssnsssssnnssns JP1817
Igor Oliani, Rafael Figueiredo, Luis F. Normandia Lourenco, Ademir Pelizari, Alfeu J. Sguarezi Filho
Federal University of ABC, Brazil



Post Journal Presentation 6
Chair(s): Wenkang Huang, Stefano Bifaretti

A New Class of Modular Multilevel Converter for Direct AC-AC Conversion [#1866] ................ JP1866
Anjana Wijesekera, Yuan Li%, Gregory Kish'
"University of Alberta, Canada, *Altalink, Canada

Adaptive Damping Control of MMC to Suppress High-Frequency Resonance [#1827] ............... JP1827
Pengxiang Huang, Luigi Vanfretti
Rensselaer Polytechnic Institute, United States

A Bidirectional Current-Fed Isolated MMC with Partial Soft-Switching for

High Step Ratio DC-DC Applications [#1830] ......cccceuviiiriimuiiiiiieniiiniiiniiiniiemiiiemiessenes JP1830
Philippe A. Gray'?, Noah J.B. Hosein', Xi Lan', Peter W. Lehn'
'University of Toronto, Canada, *University of Calgary, Canada

PV-BESS DC-Series Integration for Regulated DC Systems [#1854] .......ccccevuiiiirivnniiriinnniinnennnes JP1854
Namwon Kim', Chondon Roy?, Babak Parkhideh?
"Oak Ridge National Laboratory, United States,; *University of North Carolina at Charlotte, United States

Challenges and Implementation of Online In-Situ Rpson Measurement in a

Three-Phase INVerter [#T1857] ....ccvciiiiuiiiiiuiiiiniitenietenierensessnssssasssssasssssssssssssssssssssssnsssssnsssssnnes JP1857
Chondon Roy, Namwon Kim, Daniel Evans, James Gafford, Babak Parkhideh
University of North Carolina at Charlotte, United States

Addendum

Polyphase Rotary Transformer for Field Excitation of Electric Machines [#1882] ..........cccccceuneenee. 7453
Emrullah Aydin, Mostak Mohammad, Omer C. Onar, Burak Ozpineci
Oak Ridge National Laboratory, United States

Virtual Synchronous Machine Integration on a Commercial Flywheel for Frequency Grid
Support

Giovanni De Carne', Florian Reissner?

"Karlsruhe Institute of Technology, Germany,?Tel Aviv University, Israel





