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Coordinate Power Control for Wind-Solar Hydrogen Production System [#108] ......cccccceervvunennnneee 2008
Pei Cheng, Jiawei Chen, Pengfei Wang, Mi Tan
Chongqing University, China

A Cyber-Physical Model Based on Multi-Agent and Controlled Hybrid

Petri Net for Energy Routers [#T1135] ...ccviiiiiiiiiniiiiniiitnietenierensesencscssssssssnssssssssssssssssnsssssnsssssnnns 2014
Yanijie Cui, Zilong Wang, Alian Chen
Shandong University, China

A Hybrid Si/SiC MV Power Conditioning System for Ultra-Fast Electric Vehicle

Charging SIAtioNs [#T4T18] ..cu.ciieiiiiuiiiiniiiinieitneieteneiereneserenssssenssssssssssssssssssssssssssssssssssssssssnsssssnsssns 2020
Ahmed Rahouma', David A. Porras', Zhuxuan Ma', Ahmad Al-Hamoud', Hui Cao’,
Juan Carlos Balda', Yue Zhao', Ram Adapa?
"University of Arkansas, United States, *Flectrical Power Research Institute, United States

Individual Module-Power Control with Minimum Power Loss for Solid-State
Transformer-Based Extreme Fast Charging Stations [#1298] .....cccccciieiiiieeceiineccirneccrrnecceeneccssnnncnes 2026

Dongho Choi, Jin-Hyuk Park, June-Seok Lee
'Dankook University, Korea, *’Korea Railroad Research Institute, Korea

A Soft-Switching Universal-Input Solid State Transformer [#28] ......cccccceiiiiiiieiiiiiineiicnieenessennennnes 2032
Haoyuan Weng, Yongshan Jiang, Haihong Long, Xin Wu, Yujie Jiang, Dehong Xu
Zhejiang University, China

Operation of a New Fault-Tolerant Dual Active Bridge Converter [#387] ...ccccceeereecirnnccrrnnccrennnnnes 2039
Somnath Meikap, Hitesh Malviya, Chandan Kumar
Indian Institute of Technology Guwahati, India

Medium Voltage Electric Spring with Dedicated Non-Critical Load Output Based on

LLC Converter [#T098] ....civiiiuiiiuiiiiiiiuiiiuiiieniiiuiiiesrsnssrsssrssssssssrssssssssssssssssssssssssssssssssssssssssssssnsssass 2046
Jiayang Wu', Huawei Yuan', Hin Sang Lam?, Siew-Chong Tan', Josep Pou?, Shu-Yuen Ron Hui'
"The University of Hong Kong, China; ?Nanyang Technological University, Singapore



Medium-Voltage Electric Spring Based on Modular Multilevel Cascade Converter with
MUIIPIe-OUTPULS [FA22] .cunieeiieiiiiiiniiieiieeiiteciaitsesssescssssssssssssssssssssssssssssssssnssssssssssssnssssssssnsssnsasas 2051
Hin Sang Lam', Gaowen Liang', Huawei Yuan', Josep Pou', Shu Yuen Ron Hui'?
'Nanyang Technological University, Singapore, ’Imperial College London, United Kingdom

High-Current Density Electric Motor: System Integration and Design Space Exploration [#922] ...... 2056
Abbas Alahyari, Joseph Turney, Kimberly Saviers, Jagadeesh Tangudu
RTX Corporation, United States

Traction Inverter Reliability Analysis for E-Truck [#941] ...ccueiiiiiiniiiiiiiniiiiiinniinieenessessesnessessesnens 2062
Mohamad Saad Mohamad Khalid Shaikh, Yue Cao
Oregon State University, United Stafes

Design and Analysis of PM Machines for Personal Mobility Applications considering

Safety Regulations [HP68] .....cccceeiiiiiiuriiiiiiniiiiiieneseetienessesssesnssssssssssssssssssssssssssnssssssssnssssssssnssssssas 2070
Gwan-Hui Jang, Mingyu Choi, Gilsu Choi
Inha University, Korea

Stand-Alone Battery Charger for Low-Power EV Based on IPT and

Powered by a PV System [#TT184] .....cciiiiuiiiiiiiiiiiiiiiiiiniiiiiniiinnieniesasissiesasssssiessssssssessssssssssasses 2076
Fernando Quiroz-Vazquez, Victor Cardenas, Juan Gonzalez-Rivera,
Homero Miranda-Vidales, Ana Rivera-Rivera
Universidad Auténoma de San Luis Potosi, Mexico

A 500kW 1600V Zero-Voltage Switching Resonant Switched-Capacitor DC-DC Converter for

Electric Trucks and Electric Aircraft Application [#T187] ......cciiiiuiiiiiiiniiiiiiiniiiniiinniinnienninniennenee 2084
Xiaoyan Liu, Maohang Qiu, Kevin Hobbs, Ahmed Dahneem, Haoran Meng, Dong Cao
University of Dayton, United States

Maximum Power Factor Tracking Technique for LCC-Capacitor Charging

Converter through Variable DC Link Voltage [#TT12] ...cccceiiiiiuiiiiiiimuiiiiiiiniiiniiininnieneniennne 2091
Mengijie Qin', Wenjie Chen', Mowei Lu?, Shixing Sun', Stephan Goetz?, Xu Yang'
"Xi'an Jiaotong University, China; ?University of Cambridge, United Kingdom

Cost-Performance Pareto Analysis of DAB-Based DC-DC Converter Topologies for

LEV Chargers [H#933] cucciieiiiieeiiienieienierenceeransesranssssasscssssssssssssssnsssssnsssssnsssssnssssssssssnsssssnsssssnsssssnnes 2095
Biswajit Sahoo, Shiladri Chakraborty, Sarangi Sarangi
Indian Institute of Technology Bombay, India

Parallel-Input Series-Output Z-source Converters for High Voltage DC Power Supplies [#1201] ..... 2103
Mehmet Akif Ozdemir!, Emrullah Aydin?, Bulent Dag', Bunyamin Tamyurek', Mehmet Timur Aydemir?
'Gazi University, Turkey,; *“Malatya Turgut Ozal Universitesi, Turkey,; *Kadir Has University, Turkey

Bidirectional Asymmetric CLLLC Resonant DC-DC Converter for

Onboard Electric Vehicle Chargers [#260] .....ccccciiiuiiieiiieiiiniiieeiieeicrncrsesssnscsssssssssssssssssssssssssssnsses 2109
Angshuman Sharma, Alvaro Cardoza, Kartikeya J.P. Veeramraiju,
Oroghene Oboreh-Snapps, Jonathan W. Kimball
Missouri University of Science and Technology, United States



Poster Session 4
Chair(s): Zhicheng Guo, Heng Wu

A 3.3-kV All Silicon Carbide Module Based Ultra-High-Density Building Block

Concept for Multi-Megawatt Traction Applications [#1313] .cceeciiiieniiiiiieniiiiiienseieneeneseeneenessessens

Ahmad Al-Hmoud, Ahmed Rahouma, Ahmed H. Ismail, Zhuxuan Ma, Yue Zhao
University of Arkansas, United States

Second-Use Battery System for EV Charging Stations [#1339] ...cccceveiiiiimnciiiiinnecerieenesceeneenessesnens

Yuankun Zhao, Jaber A. Abu Qahouq
The University of Alabama, United States

Development of an Autonomous Wireless Charging System for

Unmanned Aerial Vehicles [#TA437] ..oouuiiiiiiiiiiiiiiiiiiniiiiiiniiinienienainsiesasssesiesssssssiessssssssssasses

Stephen Paul, Muhammad Abdelraziq, Ujjwal Pratik, Zeljko Pantic
NC State University, United States

Design and Diagnostic Algorithm considering Iron Loss of Propulsion AXFPM for Aircraft [#1453] ....

Hyunseok Hong, Heekwang Lee
Hyundai Mofor Company, Korea

Die Level Thermal Analysis in SiC Power Module for Traction Inverter [#1495] .....cccccevvuecrvnnnnnnne.

Michele Aparo’, Vittorio Giuffrida', Massimiliano Chiantello', Santi Agatino Rizzo?, Giacomo Scelba?
'STMicroelectronics, Italy; *University of Catania, ltaly

A Practical Implementation of a Two-Stage 350-W Universal Charger for

Power Mobility Device Charging Applications [#715] ....ccccciieuriiieniiiieeiiiieencireecereecessesssnssssnssssnes

Muhammad Abdelraziq, Ujjwal Pratik, Zhansen Akhmetov, Stephen Paul,
Gabriel Chenevert, Zeljko Pantic
NC State University, United States

An Online Calibration Method for TSEP-Based Junction Temperature Estimation for

EV Traction INVerters [#T1057] ... iiiiiiiiiiiiiiiniiieiieeiitncrsesssesssnsesssssssssssssssssssnssssssssssssnssssssssnsssnse

Xing Wei', Bo Yao', Yingzhou Peng?, Xize Dai', Huai Wang'
"Aalborg University, Denmark,; ?’Hunan University, China

Low Temperature Loss-Analysis of SiC MOSFETs for Integrated Automotive Applications [#1112] .....

Angus Cameron, Andrew Hopkins, Nick Simpson, Phil Mellor
University of Bristol, United Kingdom

High-Density Forced Air-Cooling Duct for 211-kW SiC-Based Aircraft Propulsion Inverters [#1219] ..

Che-Wei Chang', Xingchen Zhao', Ripun Phukan?, Rolando Burgos',
Pascal Asfaux®, Simon Uicich®, Dong Dong'

"Virginia Polytechnic Institute and State University, United States,
?Delta Electronics, United States, °Airbus, France
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Topic E: Power Converter Topologies

Oral Session 18: DC-DC Converters Il
Chair(s): Manikanta Pallantla

An Improved Modulation Method for Series Capacitor Buck Converter in

Discontinuous Conduction Mode [#TT116] ...ccccciruiiiiuiiienniiienieienssienssrsnssssssssssssssssssssssssssssns
Lingling Zhao', Min Sun', Siming Pan', Weihao Hu', Frede Blaabjerg?
"University of Electronic Science and Technology, China, *Aalborg University, Denmark

Fully Soft-Switching Flying Capacitor Based Quasi-Resonant Buck Converter [#1226] ..........
Kumar Joy Nag, Aleksandar Prodi¢
University of Toronfo, Canada

Bidirectional DC-DC Converter Supplying Pulsed Current for Solid Oxide Fuel-Cell [#1415]
Mattia lurich', Ahmed Amr Saafan', Boran Fan', Dong Dong', Rolando Burgos',
Casey Brown?, Hossein Ghezel-Ayagh?, Roberto Petrella®

"Virginia Polytechnic Institute and State University, United States,; *Fuel Cell Energy, United States;,

SUniversity of Udine, ltaly

Three-Phase Synergetically Controlled Current DC-Link AC/DC Buck-Boost Converter with
Two Independently Regulated DC Outputs [#1649, Post Journal] .......c.coovvveiiiiiinniiiiiiinnnnienns
Daifei Zhang, Jonas Huber, Johann W. Kolar
ETH Zirich, Switzerland

Oral Session 19: DC-DC Isolated II
Chair(s): Dong Cao, Bilal Akin

Flying Transformer Multi-Level Converter for Isolation and Seamless Control for

A8V POL Applications [#83T] .c.cciieuiiiieuiiiieniiireeienruesorrasorsssssrsnssssssssssssssssssssssssssssssssssssssssnssons
Jacob Lopez, Ratul Das, Hanh-Phuc Le
University of California San Diego, United States

A 319 Gen 10-kV SiC MOSFET High-Frequency Power Conversion Block for

MV Applications [H#T2T4] .cceiiiiuiiiiiniiiieniiieniiiieesonisesesssssosssssssssssssssssssssssssssssssssssssssssssssssssnssons
Roderick A. Gomez, Juan Carlos Balda, Yue Zhao
University of Arkansas, United States

High-Performance Bidirectional Impedance Control Network-Based

Resonant DC-DC Converter [#793] .couiiiuiiiiuiiiiiiiiiiiiitniiiiiiiienisienistenisienisissssesssssessssens
Firehiwot Gurara, Khurram K. Afridi
Cornell University, United States

Towards Full Range Zero-Voltage Switching of DAB Converters: An Improved Multi-Mode

Modulation at Light Loads under Close-to-Unity Voltage Ratio [#1718, Post Journal] ...................... N/A

Zhijing Ye, Chi Li, Jiye Liu, Zedong Zheng
Tsinghua University, China

A Scalable Electronic-Embedded Transformer (EET), a New Concept toward Ultra-High-

Frequency High-Power Transformer in DC-DC Converters [#1657, Post Journal] .......cccccevveervennennne N/A

Yuliang Cao, Khai Ngo, Dong Dong
Virginia Polytechnic Institute and State University, United States



Oral Session 20: Multiphase AC-DC Converters
Chair(s): Ali Khajehoddin, Dehong Xu

Single-Stage Quad-Active-Bridge Series-Resonant AC-DC Converter: Modulation for

Active and Reactive Power [H#T063] ...c.ccccivuiiiieniiiieniiiieniiiieniinieesosiesssssssssssssssssssssssssssssssssssssssssnsssssns 2216
Daniel Chavez'?, Damian Sal y Rosas'?, Julio Tafur?
'Universidad Nacional de Ingenieria, Peru,; ?LAAS-CNRS, University of Toulouse, France,
SPontificia Universidad Catdlica del Perd, Peru

A Novel Single-Stage Bidirectional Isolated Three-Phase Resonant Mode AC-DC

PFC CoNVErtEr [H#T1367] euuiiuuiiiuiiiuiiiniiiuiiiuiieeisiuisiossssssrsssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 2222
Mafu Zhang, Huanghaohe Zou, Zibo Chen, Ruiyang Yu, Alex Q. Huang
The University of Texas at Austin, United States

Isolated Single-Stage Three-Phase AC/DC Converter Using Bidirectional Switches [#1350] ......... 2230
Ramandeep Narwal, Isaac Wong, Subhashish Bhattacharya, B. Jayant Baliga, Douglas C. Hopkins
NC State University, United States

Investigation of Input Current Distortion at Sector Transitions in Unfolding-Based

Grid-Tied AC-DC Converters. [#604] ......ccccuviiiiiiiuuiiiiiiiuniiiiiimniiiiiimuiiiiesisiiesssiiessssssssssses 2238
Sanat Poddar, Mahmoud Mansour, Aditya Zade, Regan Zane
Utah State University, United States

Zero Voltage Switching AC-DC Converter Based on Zero State Modulation (ZSM) [#994] ............ 2245
Rajendra Prasad Kandula, Jonathan Harter, Misael Martinez, Christian Boone
Oak Ridge National Laboratory, United States

Oral Session 29: Single-Phase AC-DC Converters
Chair(s): Nidhi Haryani, Daifei Zhang

A Variable Turn-Off Time Control Method for Light Load Efficiency Improvement in

Totem Pole PFC [#833] ..ccivueiiiiuiiiituinieniinieeiiniensorsessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssns 2253
Kai Chen, Chuangchuang Lu, Weiyang Zhou, Jin Ke
Nanjing University of Aeronautics and Astronautics, China

Wide Operating Range Single-Stage Onboard Electric Vehicle Charger Using

Impedance Control Network Architecture [#844] ......cccoirivuiiiiiiiniiiiiiiniiiiiiiiniiiniieniniiensseesaenes 2257
Dheeraj Etta', Mausamijeet Khatua?, Khurram K. Afridi'
'Cornell University, United States, ?Intel Corporation, United States

A Soft-Switched CCM Bridgeless PFC Rectifier for 240-W USB-PD EPR Wall Adapter [#290] ......... 2263
Lei Wang, Huan Li, Sinan Li
The University of Sydney, Australia

Single-Stage Isolated Bidirectional Soft-Switched AC-DC Converter with

Active Power Decoupling [H#F59] .ccuciiiuiiiiiuiiiiiniiiieniiteeietenecraescsssnsssssssssssssssssssssnsssssssssssnsssssnsssssns 2269
Muhammad Zarkab Faroogqi, Bhim Singh, Bijaya Ketan Panigrahi, Rohit Kumar
Indian Institute of Technology Delhi, India

A New Multi-Output Structure with CRM Boost PFC Converter [#883] ....cccccvveeeireecirnencrrnecreenncnenes 2275
Xueshen Zhang', Yeonho Jeong', Keon-Woo Kim?, Moon-young Kim?, Jeong-Il Kang
"University of Rhode Island, United States; °Samsung Electronics, Korea



Oral Session 4: DC-DC Converters |
Chair(s): Manikanta Pallantla, Yingyi Yan

Decentralized Control of a Modular Multi-Port Cascaded Boost Converter (M2CBC) for

Electric Vehicle Battery Swapping Station [#556] ...cccccceiiuiiiiniiieniiieniiieesnieessnssssesssssesssssessnsssssnses 2282
Suman Mandal', Swamy Jakkula', Satish Belkhode?, Anshuman Shukla', Suryanarayana Doolld’
'Indian Institute of Technology Bombay, India; ?Georgia Institute of Technology, United States

An Expandable Non-Isolated Multiport DC-DC Converter with

High Switching Frequency Operation [#925] ...cccccciieiiiiuiiiiininieniiienssisnssisnssssssssssssssssassossssssssnses 2289
Zahra Saadatizadeh, H. Alan Mantooth
University of Arkansas, United States

Analysis of a Transformerless High Step-Down DC-DC Converter [#204] .....cccccevrveniiiriienniennennnes 2295
Phan Nhat Truong', Nguyen Anh Dung?, Yu-Chen Liu®, Huang-jen Chiu'
'National Taiwan University of Science and Technology, Taiwan, *Virginia Polytechnic Institute and
State University, United States; *National Taipei University of Technology, Taiwan

Analysis and Evaluation of Integrated Dual Input Converter with
Power Processing and Sharing Capability [#239] ...ccceiiiiimuiiiiiiimiiiiiiiiiiiniiiinniensnennesseenaeses 2301

Kausik Biswas, Shreeva Pattnaik, Olive Ray, C.N. Bhende
Indian Institute of Technology Bhubaneswar, India

Analysis and Design of High-Efficiency Modular Multilevel Resonant

DC-DC Converter [#1646, Post JOUrNQI] .....ccceuuiiiiiiiuiiiiiiiiniiiiiiiiiniiinisntiranssneeanesssssasesssssnsssnens N/A
Yanchao Li', Mengxuan Wei?, Xiaofeng Lyu®, Ze Ni*, Dong Cao?
'Google LLC, United States; University of Dayton, United States; *Zhejiang University, China,;
“Monolithic Power Systems Inc., United States

Oral Session 41: Single-Phase DC-AC Converters
Chair(s): Junichi ltoh, Marco di Benedetto

Reconfigurable Class-E/EF Load-Independent Inverter with CC-CV Output [#1032] ....ccccevvvvennnnne 2307
Wenqi Zhu, Ayano Komanaka, Yutaro Komiyama, Xiugin Wei, Kien Nguyen, Hiroo Sekiya
Chiba University, Japan

DC Link Stability Analysis of a Multi-Input Singleoutput (MISO) Power Distribution

System Utilizing Second Life Batteries [#T1504] ....cc..cciiiieeiiiiiieneiiiiiennsceniennssessesnssssssssnssssssssnsssssses 2313
Zakariya M. Dalala', Osama S. Saadeh?, Zaka Ullah Zahid?
'Abdullah Al Salem Univeristy, Kuwait: ?German Jordanian University, Jordan, *University of
Engineering & Technology, Pakistan

Constant Frequency Edge-Resonant ZVS-PWM High-Frequency Inverter for

Domestic Induction Heating Cooktops [#1545] .....cccuviiiiiiiuiiiiiiiniiiniiiniiiniieniniieniesnesees 2318
Haruka Tomoyasu, Hideki Omori, Tomokazu Mishima
Kobe University, Japan

Design and Modeling of a Two-Stage PV Inverter for Single Phase and

Three Phase Applications [H7T7] ...cuiiiiiiiiiiiiiiiiniiininiiininiienaistiesassstssassssessassssssssssssssssnns 2326
Yidi Shen, Reza Asrar Ghaderloo, Chanaka Singhabahu, Rakesh Resalayyan, Alireza Khaligh
University of Maryland, College Park, United States



Oral Session 5: DC-DC Isolated |
Chair(s): Dong Cao, Jinia Roy

Single-Stage 48 V/1.8 v Coupled-Transformer Voltage Regulator (CTVR) [#878] ....ccceeeerrvvnnennnene 2333
Xin Lou, Feiyang Zhu, Zheqing Li, Qiang Li, Fred C. Lee
Virginia Polytechnic Institute and State University, United States

Design and Implementation of a 12 kW Scalable Electronic-Embedded Transformer (EET)-Based

DC Transformer (DCX) with Trapezoidal Current [#1358] ....ccccueriiiiieneiiiiinneierieenesesneenessesssanessns 2340
Yuliang Cao, Dong Dong
Virginia Polytechnic Institute and State University, United States

Design of the Dual Active Bridge Converter to Minimize RMS Current in

Supercapacitor Interface Applications [#632] ....cccuuciiiiiiuuiiiiiiiiiiiiiiiiiiiiniieenrieaesreesaesssssassesnee 2348
Arkadeb Sengupta', Thiago Pereira?, Marco Liserre'
'Kiel University, Germany; *Fraunhofer IST, Germany

Mode Analysis, Transformer Saturation, and Fault Diagnosis Technique for an

Open-Circuit Fault in a Three-Phase DAB Converter [#1655, Post Journal] ......cccccoovvvuiiiniinnniiinnnnn. N/A
Sagar Kumar Rastogi', Suyash Sushilkumar Shah?, Brij N. Singh?®, Subhashish Bhattacharya'
'NC State University, United States; *Tesla Inc., United States; *Deere & Company, United States

Oral Session 50: DC-AC Multi-Phase Inverter
Chair(s): Kahyun Lee, Zhehui Guo

Advanced DPWM Method for Dual Induction Motors Fed by Five-Leg Inverter [#760] .................. 2355
EunWoo Lee', TaeHyeong Kim', DoHyeon Kim', June-Hee Lee?, June-Seok Lee'
'Dankook University, Korea, *’Korea Railroad Research Institute, Korea

Design Consideration for Dynamic Voltage Balancing across Series-Connected 10kV SiC

MOSFETs and 10kV SiC JBS Diodes in a 3L-NPC Soft-Switched Power Converter [#1235] ............ 2361
Sanket Parashar, Nithin Kolli, Raj Kumar Kokkonda, Subhashish Bhattacharya
NC State University, United States

Design of a 200kVA Soft-Switching IGBT Three-Phase Inverter [#929] .....ccccciviriiuiiiiiiiniiiniiennnnnns 2369
Yuying Wu, Dehong Xu
Zhejiang University, China

Split Inductor Design Considerations for Split-Phase Three-Phase Inverter [#261] ........cccevvuvenenneee 2377
Abdul Basit Mirza', Sama Salehi Vala', Gaurav Bhansali', Balaji Narayanasamy?, Fang Luo'
"Stony Brook University, United States; *Tesla, United States

Comprehensive Analysis for DC-Link Capacitor Sizing for a Three-Phase

Current-Controlled Voltage-Source Inverter [#1656, Post Journal] .......ccccevveiiinniiinecirneccrenecnennnen N/A
Ali Safayet', Mohammad Islam?, Tomy Sebastian?
'NC State University, United States; *Halla Mechatronics, United States



Oral Session 61: Multilevel Converters |
Chair(s): Yeonho Jeong, Zhicheng Guo

Comparative Study of PWM Modes for GaN-Based Three-Level ANPC Inverter [#745] ................. 2383
Subhransu Satpathy, Partha Pratim Das, Subhashish Bhattacharya, Victor Veliadis
NC State University, United Stafes

Multi-Phase-Shifting Control and Soft-Switching Performance Optimization for a

Four-Level ANPC Dual Active Bridge DC-DC Converter [#709] ..cccccvveriirenriireniciranncsreecsssnsossssscssnns 2391
Jupeng Pang, Wei Zhou, Kui Wang, Zedong Zheng, Yongdong Li
Tsinghua University, China

Embedded Multi-Port Converters for Synthesis and Enhancement of

Hybrid-Clamped Multilevel Converters [#977] ....ccouiiiiiiiuiiiiiiiiniiiiiiiniiiniieniniiesissiessssseesasses 2398
Yuzhuo Li', Pasan Gunawardena', Hao Tian?, Yunwei Li'
'University of Alberta, Canada, °Shandong University, China

Neutral-Point-Less (NPL) Multilevel Inverter with Discontinuous Pulse

Width Modulations: X-Type Inverter [#1213] .cccuuviiiiiimuiiiiiiiiiiiiniiiiiiniieiienieseeestesaessseesassssssenes 2406
Mikayla Benson', Xiaofeng Dong?, Kangbeen Lee', Jinyeong Moon?, Woongkul Lee'
"Michigan State University, United States; *Florida State University, United States

A New Fault-Tolerant Boost Inverter Topology with Multi-Switch Fault [#475] ....ccccvueeeiveeicrinennnnne. 2413
Marif Daula Siddique, Prasanth Sundararajan, Mrutyunjaya Sahani, Sanjib Kumar Panda
National University of Singapore, Singapore

Oral Session 71: Multilevel Converters I
Chair(s): Yeonho Jeong, Zhicheng Guo

A Highly Efficient Si/SiC Based Hybrid Modular Multilevel H-Bridge

Converter for MV Application [#855] .....cciiiuiiiiiiiiiiiiiiiiiiiiiiiiiniiininiienesneeaseesseesassssssssassssnee 2418
Rajat Shahane, Anshuman Shukla
Indian Institute of Technology Bombay, India

Quasi Two-Level Modulation for the MMC-Based Isolated DC/DC Converter [#1151] .......c...uueeee. 2424
Sattar Bazyar', Jun-Hyung Jung', Hamzeh Beiranvand', Joao Victor Matos Farias', Marco Liserre'
'Kiel University, Germany; *Fraunhofer ISIT, Germany

A Protective Submodule Design for Increased Resiliency in Modular Multilevel Converters [#801] ..... 2431
Araz Saleki', Bahram Jahanbakhshi Pordanjani?, Mahima Gupta'
"Portland State University, United States; °’K.N. Toosi University of Technology, Iran

Hybrid Modular Multilevel Converters for High-AC/Low-DC Medium-Voltage

Applications [#1683, Post JOUINQI] ....ccuiiieuiiiiuiiiiniiiiniiiiniiteneceteneserenssssescssssssssasssssssssssnsssssnssssassnes N/A
Jayesh Kumar Motwani', Jian Liu', Rolando Burgos', Zhi Zhou?, Dong Dong'
"Virginia Polytechnic Institute and State University, United States; °GE Vernova, United States

Closed-Loop Capacitor Voltage Balancing Scheme for Modular Multilevel Converters

Operated in Switching-Cycle Balancing Mode [#1666, Post Journal] ......cccceiiveiiieiiiniieniienncincnennenn. N/A
Jayesh Kumar Motwani, Boran Fan, Yu Rong, Dushan Boroyevich, Dong Dong, Rolando Burgos
Virginia Polytechnic Institute and State University, United States



Oral Session 92: AC-AC Converters
Chair(s): Zhehui Guo, Daifei Zhang

Zeta-Based Universal Converter with Zero-Current Switching [#1247] ....ccccivvveiieeiiireeicrinnccrennnenes 2438

Moijtaba Salehi, Mahshid Amirabadi
Northeastern University, United States

A Generalized Modulation Method for Capacitive AC-Link Universal Converter with

Wide Reactive Power RANGe [#T1270] .c..ciieuiiiiiiiiimiiiiuieienseienessressssssssssssssssssssssssssssssssssssssssssssossns 2445
Karen Abbaskhanian, Mahshid Amirabadi
Northeastern University, United States

FPGA-Based Voltage Controller for a Three-Phase PWM Active Rectifier [#671] .....ccceveueeiirriennnnnns 2453
I.LF. Castillo-Aguilar, J.A. Judrez-Abad, J. Linares-Flores, A. Herndndez-Méndez
Universidad Tecnolégica de la Mixteca, Mexico

Current and Voltage-Balancing Control of a Grid-Connected Single-Stage

Modular PV plus Storage Solid State Transformer (PVS-SST) [#1388] ...c..ccevrivuniiiiivnniiiniieneisinnennne. 2459
Adithyan Vetrivelan, Wei Xu, Ryan Yu, Alex Q. Huang
The University of Texas at Austin, United States

A Novel Power Flow Controller for behind the Meter Demand Response [#1369] ......cccceeevvunnnnnne. 2466
Houshang Salimian Rizi, Tianxiang Chen, Alex Q. Huang
The University of Texas at Austin, United States

Poster Session 1
Chair(s): Minjie Chen, Dong Cao

Design and Control Strategy of PFC during AC Dropout in a High Reliability and

High-Power Density Server Power SUPPly [#T123] .cccuuviiiiiiimiiiiiiiiiiiniiiiinnieneinnieseesniesnssesseesannes 2473
Bosheng Sun, Sheng-Yang Yu, Benjamin Genereaux, LiehChung Yin
Texas Instruments, United States

A Modular Quad-Mode Capacitor-Less Digital Low-Dropout Regulator [#516] .......cccccevvveunnnnnenne. 2478
Yen-Ming Chen, Ching-Jan Chen
National Taiwan University, Taiwan

Control Strategies for Parallel Capacitive-Link Universal Converters with

Low Voltage Stress and Current Stress [#1239] ccuuciiuiiiieiiiinietenierenierenccereessessssssnsssssnsssssnsssssnnes 2483
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Peng Zhang', Xuezhi Wu', Bowei Li?, Li Ding?, Yue Zhang?, Yunwei Li
'Beijing Jiaotong University, China,; *University of Alberta, Canada

Observer-Based Control of Matrix Converters with the Supply Side Power Factor and

Harmonic Compensation [F#786] ......cccciiviiiiuniiiiuniiiiueieiiaieitasoressssrsnsssrssssssssssssssssssssssssssssssssssssnsss 3562
Galina Mirzaeva, Yuan Liu, Douglas Carter
The University of Newcastle, Australia

Pulse Compensation for Phase-Shift PWM with Sawtooth Carrier Applied to

Cascaded Multilevel Converter under Fault Condition [#669] ......ccccceiiiiimuiiiiiiiniiiniiiniiinniennninnees 3569
Yosuke Aoki, Yushi Miura
Nagaoka University of Technology, Japan

A Seven-Level Inverter with Reduced Component and DC-Link Voltage [#599] ....ccccceerrvvunninrnnnne. 3577
Ronnan de B. Cardoso'?, Edison Roberto C. da Silva®*, Leonardo R. Limongi'
'Federal University of Pernambuco, Brazil; “Federal University of Amapd, Brazil;
JFederal University of Campina Grande, Brazil; *Federal University of Paraiba, Brazil

Three-Phase Multilevel NPC Rectifier with High-Frequency Pulsating DC-Bus, Reduced

Number of Switches and Galvanic Isolation with Transformer with Center Tap [#178] ................. 3584
Yuri Cavalcanti, Ailton do Egito Dutra, Montié Alves Vitorino
Federal University of Campina Grande, Brazi/

Three-Phase Multilevel Current Source Converter with a Reduced Number of Diodes [#145] ....... 3591
Nayara Ingrid Lisboa Santos, Montié Alves Vitorino, Mauricio Beltréo de Rossiter Corréa
Federal University of Campina Grande, Brazil

A Single-Carrier PNM Method for Uniform Step Asymmetrical Multilevel Converters [#1263] ..... 3599
P. M. Lingom', Joseph Song-Manguelle', Joselyn Menye?, Roland Unruh?®,
Mamadou Lamine Doumbia', Tao Jin*
"University of Quebec at Trois-Riviére, Canada, ?University of Douala, Cameroon,
SPaderborn University, Canada, *University of Fuzhou, China

Multi-Resonant Dynamics and Voltage Balancing of Multiphase Coupled

INdUctor FCIML CoNVErters [#76] ..cccccieiiiuiiieiiiniiieiieeicrnncrsssssesssnssrssssssssssssssssssnssssssssssssnssssssssnsssnss 3607
Daniel H. Zhou, Youssef Elasser, Minjie Chen
Princeton University, United States



A Unified Modelling Framework for Model-Free Predictive Control of

Power Electronics SyStems [#237] ..ccciieiiieiiieiiiniiiniieeiitnicieeiieessrncrssssssssssssssssssnssssssssssssnssssssssnsssnse 3615
Yuhan Zhang', Wanrong Li', Huawei Yuan?, Jianguo Zhu', Sinan Li’
"The University of Sydney, Australia; ?“Nanyang Technological University, Singapore

Koopman Based Control of a Boost Converter Feeding a Constant Power Load [#790] ................ 3622
Lalit Kishore Marepalli, Richard Tarbell, Luis Herrera
University at Buffalo, United States

Smooth Closed-Loop Control Strategy Design for Dual-Active Bridge Converters Using

Optimized TPS Modulation [H423] ....ccccueiiiiuiiiiniiienieienioienisiensstssssssssssssssssssssssssssssssssssssssssssnssons 3627
Zongxin Ye, Jiatao Yang, Qiang Gao, Rui Li
Shanghai Jiao Tong University, China

Multimode Control of HF Link Universal Minimal Converters — Part Il:

Multiphase AC Systems [HTOA47] ..ccuiiieuiiiieiiiiiieiieeiertmesorssessrssssssssssssssssssssssssssssssssssssssssssssssssssssssns 3634
Ruomu Hao, Satish Belkhode, Joseph Benzaquen, Deepak Divan
Georgia Institute of Technology, United States

Transformer Leakage Inductance Selection for Single-Phase Dual
Active Bridge DC/DC Converters [#702] ....cccceeeiieuiiiieniiirenicnieesesssssossssssssssssssssssssssssssssssssssssssssssssns 3641

Hamid Naseem, Abdul Hadi, Jul-Ki Seok
Yeungnam University, Korea

Kalman Filter Estimation Method for Battery Cell Parameters in

Reconfigurable Cascaded Multilevel Converter [#606] ........ccciveuiiiiiinniiiiiiniiiniieniiiniieninnienn, 3648
Giulia Tresca', Andrea Formentini?, Samuele Granata', Carlo Magrini', Pericle Zanchetta'?
'University of Pavia, ltaly; °University of Genoa, ltaly; University of Nottingham, United Kingdom

Peak Current Minimization-Based Optimal Control of a Dual-Active Bridge

DC-DC Converter [F#T215] ..cceuiiiiiiiiiiiiiiiiiiiiiiieuiiieiiteeieastesestesesstessssressssssssssssssssssssssssssssssnns 3654
Ezekiel Olayiwola Arogunjo, Joseph Olorunfemi Ojo
Tennessee Tech University, United States

A Fault-Tolerant Scheme for Switching Devices in Current-Fed

Dual-Active-Bridge Converter [#T1573] ..ccccciiciiiieiiiiniiitneerenccerencscssnssssssssssssssssssssssssssssnsssssnsssssnnes 3662
Yue Zhang, Li Ding, Nie Hou, Yunwei Li
University of Alberta, Canada

Optimal Switching Sequence Model Predictive Control for a Three-Port Converter [#507] ............ 3669
Felipe Rubio, Javier Pereda
Pontificia Universidad Catdlica de Chile, Chile

Frequency Model for EMC Study of Multi-Level Flying Capacitor Boost Converter [#209] ............. 3677
Morteza Tadbiri-Nooshabadi'?, Jean-Luc Schanen?, Hossein Iman-Eini', Luis Gabriel Alves
Rodrigues'
"University of Tehran, Iran, ?Université Grenoble Alpes, France

A Low Common-Mode EMI Modulation Method for MMC Based on

Phase-Compensated Carrier Phase-Shifted PWM [#677] ...ccuueireeiiiiniiiieniciinnicernnccereecssnneessnncssnns 3684
Zuoxing Wang', Hong Li', Zhaoyi Chu', Tiancong Shao', Yangbin Zeng?, Bo Zhang?, Yajing Zhang?*
'Beijing Jiaotong University, China, ?Tsinghua University, China, *South China University of
Technology, China, *Beijing Information Science & Technology University, China



Stabilization and Transient Mitigation of Cascaded DC/DC System with an Active

Auxiliary RC Damping Circuit Operating at Two Frequency Bands [#1392] ....ccccccerreeicrrencrrnnncnenns 3689
Zhenyu Shan, Yufei Si, Xiaofeng Ding, Gang Lyu, Yanyong Yang
Beihang University, China

A Discontinuous Modulation for Dual-Parallel Three-Level Inverters to Reduce Harmonic

Distortion, Common-Mode Voltage, and Circulating Current [#173] ...cccciieiiiniieeiiincinncceencrnncnnnes 3695
Mohammadreza Lak', Yong-Hong Sie?, Tzung-Lin Lee?
"Yuan Ze University, Taiwan, *National Sun Yat-sen University, Taiwan

An Online Digital Twin Based Health Monitoring Method for Boost Converter Using

Neural Network [#904] ....cciiiiiiiiiiiiiiiiieiieeiiteiereitsesssnsessssssssssssssssssssssssssssssssnssssssssssssnssssssssssssnse 3701
Yizhou Lu, Mengfan Zhang, Lars Nordstrém, Qianwen Xu
KTH Royal Institute of Technology, Sweden

Current-Sensor-Less Condition Monitoring of a DC-Link Capacitor Used in a PWM Inverter

with a Six-Pulse Diode Rectifier Having AC and DC Inductors [#1095] .....cccccceeeiiirnnnciinennenceneennens 3707
Kazunori Hasegawa, Yuto Hirose
Kyushu Institute of Technology, Japan

Topic G: Electrical Machines

Oral Session 10: Diagnostics, Noise and Vibration in Electric Machines
Chair(s): Hassan Eldeeb, Jose Antonino-Daviu

Common Mode Voltage Based Stator Insulation Testing for Inverter Fed Motors with

High Resistance Grounding Systems [#284] ....cccciciieiiieiiiniieeiiinicianiieeicrnersesssnscssssssssssnssssssssnsssnns 3711
Muhammad Faizan Shaikh', Byambasuren Battulga', Sang Bin Lee', Carlos Platero?
'Korea University, Korea, ?Universidad Politécnica de Madrid, Spain

Instantaneous Torque Estimation for Variable Flux Machines considering

Permanent Magnet Temperature Variation [#T1483] ...cccciiuiieeiiiniiieiiieiiincieissencsnersesssnssssssssnsssnns 3718
Maria Martinez, Daniel F. Alonso, Juan M. Guerrero, Fernando Briz
University of Oviedo, Spain

Evaluation of Noise Performances of Odd and Even Number of Slots per Pole Pair of

3-Phase Brushless Electric Machines [#990] ....cccuiiiuiiieiiieiiiniiineiitencrenciscissescrncrsssssessssssssssssssssnsoses 3725
Md Sariful Islam, Brycen Halfmann, Abraham Tesfamicael, Rhishav Mahaju, Mohammad Islam
Halla Mechatronics, United States

Industrial Steam Turbine Generator Predictive Maintenance Based on

Measurement Avdilability [#T1022] ....cccciiiiiiiiiiiiimiiiieiiiimieiteieiemisisssssrssssssssssssssssssssssssssssssssssssns 3731
Georgios Falekas', Athanasios Karlis', Jose-Alfonso Antonino-Daviu?
'Democritus University of Thrace, Greece, *Universitat Politécnica de Valéncia, Spain

Comparison of Acoustic Noise and Vibration in Ball-Bearing-Supported Motors and
One-Axis Actively Positioned Single-Drive Bearingless Motor with Two Radial
Permanent-Magnet Passive Magnetic Bearings [#1679, Post Journal] ........ccceeirveeiiiinniciineccrenncnenn. N/A
Theeraphong Srichiangsa', Surya Narayana Gunda?, Hiroya Sugimoto?,
Yusuke Fuijii?, Kyohei Kiyota?, Junichi Asama*, Akira Chiba?
'Kasetsart University, Thailand; ?Tokyo Institute of Technology, Japan, °>Tokyo Denki University,
Japan, *Shizvoka University, Jopan



Oral Session 31: Axial Flux Machines
Chair(s): Matthew C. Gardner, Giulio De Donato

Novel In-Core Cooling of Yokeless and Segmented Armature (YASA) Axial Flux Machines [#932]
Gokhan Cakal, Bulent Sarlioglu
University of Wisconsin-Madlison, United States

The Superiority of Efficiency considering Harmonic Current Caused by PWM Inverter in
Axial-Flux PM Machine Using Ferrite PM for Traction Applications: Comparison to

Radial-Flux PM Machines Using NAFeB PM [#446] ......cc.cieuiiieiiieiieniiiniiincieniecncrncrensssncenscssnns

Ren Tsunata', Masatsugu Takemoto', Jun Imai', Tatsuya Saito?, Tomoyuki Ueno?
' Okayama University, Japan, °Sumitomo FElectric Industries, Ltd., Jopan

Design Optimization considering a Detailed PCB Stator Layout for Coreless AFPM Machines

with Minimal Eddy and Circulating Current Losses [#1290] .....ccccceeiiueiiirnnicnienicninecnrnsseseancssnes

Yaser Chulaee', Greg Heins?, Ben Robinson?, Mark Thiele?, Dean Patterson?, Dan M. lonel’
'University of Kentucky, United States; *Regal Rexnord Corporation, Australia

Analysis and Design of a Low-Speed, Spoke-Type Coreless Axial-Flux

Permanent-Magnet Motor [#455] ....ccuuiiiuiiiiiiiiiiiiiiiiiiiiiiiiieiitiinteistenesteaeseseesesssesesssssenees

Federico Marcolini', Giulio De Donato', Fabio Giulii Capponi’,
Maurizio Incurvati?, Martin Schiestl®, Federico Caricchi'

... 3738

'Sapienza University of Rome, ltaly; “MCI Management Center Innsbruck, Austria, *Infineon, Austria

Efficient Design and Material Strategies for High Power Density Axial Flux

Permanent Magnet Motors [#TA77] ..uueeuiiiiuiiiiiniiiiiniiieniiiienirienirtenisteesissssessesesssssesssssesens

Dorsa Talebi', Sri Vignesh Sankarraman?, S. Mehdi Seyedi', Sina Khalesidoost?,
Nick A. Martin', Matthew C. Gardner?, Hamid A. Toliyat'
"Texas A&M University, United States; ?University of Texas ot Dallas, United States

Oral Session 32: Modelling and Analysis of Electrical Machines |
Chair(s): Prerit Pramod, Ali Safayet

A Study on Stator Winding Loss Distribution of Additively Manufactured Coils in

Fractional Slot Concentrated Windings [#1376] ....ccccceeiruiiriniiiinniiienieienssienssstsessrsssssssssssssnses

Salar Koushan, Ayman El-Refaie
Marquette University, United States

Computationally Efficient Driving Cycle Based Design and Optimisation for

Variable Air Gap Axial Flux Machines [#665] .....cccceivuiiieniiieniiieniiiienicnisesssisesossssssssssssssssssssnses

Gabriel Weissitsch'!, David Klink?, Gerd Bramerdorfer', Greg Heins?
' Johannes Kepler University Linz, Austria; “Monash University, Australia

Modeling Approach for Superconducting AC Windings: Case Study on

Axial Flux PM MAchines [#TT63] ....ciieeiiiiuniiiineieiiuiereaserenssrsssssrssssssssssssssssssssssssssssssssssssssssssnsss

Inés S.P. Peixoto', Silvio Vaschetto', Jodo F.P. Fernandes?, Paulo J. da Costa Branco?,
Alberto Tenconi', Andrea Cavagnino'
'Politecnico di Torino, Italy; ?University of Lisbon, Portugal



Multi-Objective Optimizations of Copper and Aluminum Hairpin Windings:

A ComPAriSON [H324] ..cieuiiiniiiniiiniiieiireicianiieeieracssssssessssssssssssnsssssssssssssssssssssssssnssssssssssssnssssssssnsssnse 3796
Gregorio Cutuli', Stefano Nuzzo', Tianjie Zou?, Giovanni Franceschini’,
Chris Gerada?, Davide Barater!

'University of Modena and Reggio Emilia, Italy; ?University of Nottingham, United Kingdom

Steady-State Torque Prediction of Inverter-Fed Induction Machine Based on

Multi-Layer Perceptron Neural Network [#843] ...cccciiiiiiuiiiiiiiniiiniiieniincieeicenicresssesssncssssssssssnseses 3802
Haiwei Cai, Xu Wang
Southeast University, China

Oral Session 33: Materials, Losses, Thermal and Manufacturing Issves |
Chair(s): Andrea Cavagnino, A.K. Arafat

An Accurate Experimental Approach for Deriving Equivalent Thermal Conductivity of

Impregnated Electrical Windings [#567] ...cccuiiiiuiiiiniiiinieiinierenierencicrensssssnssssssssssssssssssssssnsssssnnes 3810
Zaynah Ahmad, Rafal Wrobel, Thomas C. Werner, Shafiq Odhano, Volker Pickert
Newecastle University, United Kingdom

Reduction of Circulating Current by Bundle Inversion in Electrical Machines with
Distributed WInding [#862] ......ccccciiieuiiiieeiiiieneiirneieituenerrensesenssessnsssssnsssssssssssnssssssssssssssssnsssssnsssssnnes 3818

Takumi Kono', Junichi Asama’, Hiroshi Shida?
'Shizuoka University, Japan, *Innovative Motor Design Co., Ltd., Jopan

Real Time Estimator of Winding Hotspot Temperature for PMSM Drives [#1185] ....cccccevuuecrvnnnnnnne. 3822
Paolo Pescetto, Gaetano Dilevrano, Gianmario Pellegrino, Aldo Boglietti
Politecnico di Torino, ltaly

Design of Experiments Analysis of Manufacturing Variations on Performance of

Halbach Array Slotless Motors [#906] ....ccccieeiiieiiieiieiiiniiieiieeicincraesssescsnssssesssnscssssssssssnssssssssssssnns 3829
Ritvik Chattopadhyay', Md Sariful Islam?, Igbal Husain'
'NC State University, United States; *Halla Mechatronics, United States

Statistical Simulation of Conductor Lay in Random Windings via X-Ray Computed

Tomography of Electric Vehicle Stators [#230] ...ccccceiiuiireniiieniirencereneereneessneessscssssssssnsssssnsssssns 3837
Joshua Hoole', Guillaume Remy?, Nick Simpson', Mark Williams?, Philip H. Mellor'
'University of Bristol, United Kingdom, ?University of Warwick, United Kingdom

Oral Session 43: Switched Reluctance and Flux Switching Machines
Chair(s): Roy McCann, Udochukwu B. Akuru

Electric Vehicle Traction Motor with a Reluctance Outer Rotor and a Modular Stator with

AC Concentrated Toroidal Windings and PM or DC Wave Winding Excitation [#877] ..........c......... 3845
Oluwaseun A. Badewa', Ali Mohammadi', Dan M. lonel’,
Somasundaram Essakiappan?, Madhav Manjrekar?
'University of Kentucky, United States; University of North Carolina, United States

High Torque Capability Non-Permanent Magnet Hybrid Excited Switched

Reluctance Motor for Electric Vehicle Application [#694] .....ccucciieeiiiieiiiieeciieencernencernecssaescssnscssnes 3851
Vijina Abhijth!, M.J. Hossain'!, Gang Lei', Premlal Ajikumar Sreelekha?, Sandeep B. Kadam?
'University of Technology Sydney, Australia, *Entuple E Mobility, India; *TechEmbers, India



Implementing a Bearingless Separated-Stator Flux-Switching Slice Motor [#456] .......cccceeevvunnenene. 3859
Stefan Mallinger', Sadjad Madanzadeh?, Rafal Jastrzebski?, Wolfgang Gruber!
' Johannes Kepler University Linz, Austria,; °Lappeenranta-Lahti University of Technology, Finland

Rotor Saliency Optimization for High-Power Density Wound-Field

Flux-Switching Machines [#T1255] ..ccuiiiuiiieiiiiiiiiiiniiiiitnicieiieescrnersesssnssssssssssssnssssssssssssnssssssssnsssnse 3867
Mostafa Fereydoonian', Kangbeen Lee', Gilsu Choi?, Woongkul Lee'
'"Michigan State University, United States; “Inha University, Korea

Design of Low Acoustic Noise Switched Reluctance Machines [#1447] .....ccuuceeiiieeeciieneenecennennenes 3875
Md Khalid Mahmud Bin Azam, Mohammad Muntasir Islam, Yilmaz Sozer
University of Akron, United States

Oral Session 44: Bearingless and High-Speed Machines
Chair(s): Eric Severson, Wolfgang Gruber

Rotor Designs in Pyrolytic Graphite Bearingless Motor for Increased

Passive Radial SHffness [#T1570] ....ccceuiiiiieiiiieniiiinnierrenierrencereescersassessnsscssssssssnssssssssssssssssssssssnsssssnnes 3880
Hiroya Sugimoto, Shotaro Meki
Tokyo Denki University, Japan

Shear Mode Operated Radial Position Sensor for Bearingless Slice Motor [#958] ....ccccccevvecrennnnnee 3886
Krishan Kant, David Trumper
Massachusetts Institute of Technology, United States

Analytical Modeling of a Six-Phase Bearingless Synchronous Reluctance Machine Using

Winding Function Theory [#1582] ....cccciiiiiiiiiuiiiiniiiiuiiitmeieienssiessssrssssssssssssssssssssssssssssssssssssssssssns 3892
Firdausa Ahmed, Floran Martin, Nirangkush Das, Marko Hinkkanen
Aalto University, Finland

Self-Excitation and Speed Hysteresis of a Bearingless Slice Motor [#1241] ....cccccceiiriveeccirieennecennes 3899
Ouyang Chen', Ryozo Nagamune', Minkyun Noh?
'University of British Columbia, Canada, *Korea Advanced Institute of Science and Technology,
Korea

Modelling of Stress Development in High Pre-Load Filament Banding of

High-Speed Rotors for PMSM Applications [#467] ......cceirieeeiiiiiennceiiieenneisieenessessssnessessssnesssssssnesses 3906
Kelvin Wong, David Klink, Greg Heins, Behrooz Bahrani
Monash University, Australia

Oral Session 52: IPM and Synchronous Reluctance Machines |
Chair(s): Nicola Bianchi, Gilsu Choi

Detection of Misalignment in Synchronous Reluctance Machines via

Transient Analysis of Current Signals [#2T15] .eucciiuiiiiniiiieiiiiniietenceetenieereneersneessscesssssssnsssssnsssssns 3911
Angela Navarro-Navarro, Vicente Biot-Monterde, Jose E. Ruiz-Sarrié, Jose Antonino-Daviu
Universitét Politécnica de Valencia, Spain



Improving Constant Power Flux Weakening in MnBi Interior Permanent

Magnet Traction Motors [H#T10] ..cceciiiiieiiiiiiiiiieiiieeiiteieraesteesesnerssssssssssssssssssssssssssssssssssssssssssssnssas 3916
Ryan Brody, Paul Ohodnicki, Mohendro K. Ghosh, Brandon Grainger
University of Pittsburgh, United States

Low-Noise and High-Power Spoke-Type Magnet-Assisted Flat-Plate IPMSM for

Integrated Starter Generator Motor [#208] ....ccccciiiieeiiieiiieiieeiiiniereeiieencrnersesssnssssssssssssnssssssssssssnse 3924
Kodai Okazaki, Yoshihiro Miyama, Juniji Kitao, Tomohira Takahashi, Kengo Kumagai,
Naoki Ohashi, Naomichi Ota, Fumitaka Totsuka
Mitsubishi Electric Co., Ltd., Jopan

Multi-Objective Design Optimization and Comparison of 2-Layer versus 3-Layer

PM-Assisted Synchronous Reluctance Machines Using a Blend of Rare-Earth and

Rare-Earth-Free Magnets [#82T] ..cccciiiciiiiiiiiiiiiiniieiiieicieiieeicrnersessssscssssssssssnssssssssssssnssssssssnsssnss 3930
Praveen Kumar, Robin Wilson, Towhid Chowdhury, Ayman El-Refaie
Marquette University, United States

Exploration of the Torque-Density of a Triple Three-Phase Synchronous Reluctance

Machine with AC and DC Stator Winding Excitations [#1527] ...cccccieeiiieiiiniiiniienncrncreenceencssccssescens 3938
Musayyibi Shuaibu, Olorunfemi Ojo
Tennessee Tech University, United States

Oral Session 53: Additive Manufacturing in Electric Machines
Chair(s): Luigi Alberti, Fan Wu

Cooling Strategies for an Electric Motor with Additively Manufactured Hollow Conductors

and Distributed Power Electronics Integrated with Heat Pipes [#1037] ...ccccceveeeireecirnecieneceennnnes 3946
Towhid Chowdhury', Salar Koushan', Sina Vahid', Ayman El-Refaie’,
Xuhui Feng?, Emily Cousineau?, Bidzina Kekelia?
"Marquette University, United States; ?National Renewable Energy Laboratory, United States

On the Performance of PMAREL and REL Synchronous Motor Prototypes with Printed Rotor [#346] ... 3953
Daniele Michieletto, Luigi Alberti
University of Padova, Iltaly

High Current Density Winding Design with 3D Printed In-Slot Heat Exchanger for

Electric Machines [#889] ..ccuiiiiiiiiiiiiieiiiniiiiitniiieeiteeiesncrsesssnsssnsssssssssssssssssssssnssssssssssssnssssssssnsssnse 3959
Ahmed Hembel, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Solid High-Speed Synchronous Reluctance Rotor Enabled by

Multi-Material Additive Manufacturing [#867] ....c.ccieeiiieeiiieniirenierenieereneesanessascssssssssnsssssnssssens 3965
Dante Newman, Patrick Faue, FNU Nishanth, Behzad Rankouhi,
Frank E. Pfefferkorn, Dan J. Thoma, Eric Severson
University of Wisconsin-Madlison, United States

Direct Thermal Management of Windings Enabled by Additive

Manufacturing [#1637, Post JOUINQI] ......ivuiiiiiiiiiiiiiiiiicitiecitniettaniettaeeetenseessnssssensessensessanssssnnssssens N/A
N. Simpson', G. Yiannakou', H. Felton', J. Robinson?, A. Arjunan?, P.H. Mellor!
'University of Bristol, United Kingdom, ?University of Wolverhampton, United Kingdom



Oral Session 63: Materials, Losses, Thermal and
Manufacturing Issues Il
Chair(s): Antonio Griffo, Sandro Rubino

Analysis and Compensation of PM Manufacturing Tolerances on PMSMs Temperature

Estimation during Six-Step Operation Using the D-Axis Current [#471] ...cccvvveerreierieeccrrnescrenncnenes 3973
Marcos Orviz', Diego F. Laborda', Toru Matsuura?, Giorgio Lovison?, Kensuke Sasaki?, David Reigosa'
"Universidad de Oviedo, Spain, *Nissan Motor Co. Ltd, Japan

Influence of Symmetric BH Loop Fluctuations on Hysteresis Loss by Play Model [#282] ................ 3980
Kazuki Semba, Tomohisa Sato, Hiroyuki Sano, Yusaku Suzuki, Takashi Yamada
JSOL Corporation, Japan

Advanced Electrical Machines for Electric Vehicle and Aerospace Applications [#373] .................. 3984
M.F. Palangar', Wen L. Soong', Charles Matheou?
"The University of Adelaide, Australia, *Electric Motor Power, Australia

Variations in Excess Losses in Thin FeSi Sheets Due to the Cutting Process [#894] ........ccccceeeeenee. 3992
Zbigniew Gmyrek', Silvio Vaschetto?, Andrea Cavagnino'
"Lodz University of Technology, Poland); ?Politecnico di Torino, ltaly

Analysis of Uncertainty in Efficiency of an Automotive Electric Machine with Active Rectifier [#106] ... 4000
Chase Kitzmiller', Kevin J. Yost?, Will Perdikakis®
"UES, Inc., United States; *Air Force Research Laboratory, United States;
SPC Krause and Associates, United States

Oral Session 64: Wound Field and PM Machines |
Chair(s): Zhongze Wu, Lakshmi Varaha lyer

Effect of Armature Reaction on Asymmetric PM Eddy Current Loss and Temperature

Distributions of SPMSMs Accounting for Slot/Pole Number Combinations [#144] .......cccccceevvvunnnnns 4008
Yinzhao Zheng', Dawei Liang', Z.Q. Zhu', Yanjian Zhou?, Hailong Liu?, Hai Xu?
"The University of Sheffield, United Kingdom, *Midea Group, China

Fluid Dynamic-Based Pole Shaping for Electrically Excited Synchronous Motor [#928] .................. 4016
Luca Cinti, Chiara Conto, N. Bianchi
University of Padova, Iltaly

Design and Comparison of Surface Inset Permanent Magnet Machine and Surface Permanent

Magnet Machine without Heavy Rare Earth Magnets for Traction Applications [#1170] ............... 4022
Wenda Feng, Ken Chen, Justin Paddock, Thomas Jahns, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Winding Embedded Liquid Cooling for Slotless Motors in

Transportation Applications [#1618, Post JOUrNAl] .....cceeiiieeiiiiiiiiniiiiniiiinieienietenierensesenssssnsnnnn N/A
Ritvik Chattopadhyay', Md Sariful Islam?, Junyeong Jung', Rajib Mikail?, Igbal Husain'
'NC State University, United States; *Halla Mechatronics, United States,
SABB US Corporate Research, United States



Wound Field Synchronous Motor Using a Non-Salient Pole Rotor with

Distributed Winding [#653] ..ccciiuiiiuiiiiiieiiiiiiiniiiniieeiirnicrsssssesssnsersssssssssssssssssssssssssssssssnssssssssnsssnse 4030
Fahmi Ismail Wibisono, Junichi Asama
Shizvoka University, Japan

Oral Session 8: Induction Machines
Chair(s): Silvio Vaschetto, Md Sariful Islam

Equivalent Circuit Model Fitting for an IM Motor Using FEM Results for

Multiple Voltage and Frequency Supplies [#315] ...ccccviiiiiiiuiiiiiiiniiiniiiniiiniiininiiesnisniesaesseenes 4034
Farid Zidat', Sylvain Perez', Abdessamed Soualmi', Philippe Wendling?
"Altair Engineering Inc., France; *Altair Engineering Inc., United States

Assessment of Skew Degree Scheme for High-Efficiency and Low-Vibration Induction

Motors Based on Improved Analytic Hierarchy Process [#391] ...cccceeiieuiiiieeciinecciinecrrneceenecssnnncnes 4038
Mingiji Liu', Zhen He', Zixu Wang', Shuyang Xu', Xueshen Cui', Hassan H. Eldeeb?,
Guorui Xu', Jinping Kang', Haisen Zhao'
"North China Electric Power University, China,; *SLPT Automotive, United States

Deep Learning-Based Bearing Fault Classification Using Stray Magnetic Flux Signal [#875] ........ 4043
Ramin Rajabioun’, Mojtaba Afshar?, Bilal Akin?
"Van Yuzuncu Yil University, Turkey; ?University of Texas at Dallas, United States

Evaluating the Use of Terminal Currents and the Controller Signals in the
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Yuzhou Yao', Robert Guenther?, Pengyu Fu', Jin Wang'
"The Ohio State University, United States; >GPEM LLC, United States

Development of a 120-V 10-kW GaN-Based Flexible Dc Energy Router for

Lunar Surface Microgrids [#TT77] .uuuccieiiiieiiiteeeitneectenneerensecsensscssnsscsssssssssssssssssssssssssnsssssnnnnns

Zhining Zhang, Nihanth Adina, Yuzhou Yao, Siddhant Shah,
Junchong Fan, Man Xu, Pengyu Fu, Jin Wang
The Ohio State University, United States

Optimally Designed BLDC Motor Equipped with Different Winding

Layouts for Robotic Arms [#T058] ...ccuuciieeiiiieniiiinnieitnnicrenniereneeerenceersnssesssssssssssssssssssssssssnsssssnnnns

Mohamed Y. Metwly, Landon Clark, Biyun Xie, JiangBiao He
University of Kentucky, United States

A Novel Hybrid DC Circuit Breaker with Reverse-Biased Voltage Source for MVDC [#800] ......

Yuchen He, Yuan Li, Fang Z. Peng
Florida State University, United States

Oral Session 56: Industry Design and Testing
Chair(s): Cheng Xue, Yue Zhang

Geoelectric Field Model Validation in the Southern California Edison System: Case Study [#287]
Christopher C. Balch'?, Chaoyang Jing®, Anna Kelbert*, Patricia Arons®, Kevin Richardson®
"University of Colorado, United States; ?National Oceanic and Atmospheric Administration, United
States; *Southern California Edison, United States, *USGS, United States

A Method to Measure the Arc Energy in DC Circuit Breakers [#754] ....ccoueiiviieeiiinicineineencenncnnens

Mohammadamin Moghbeli, Shahab Mehraeen
Louisiana State University, United States

Surface Merging Technique to Design GA-Optimized Heat Sinks [#1097] ....cccccceeirieeecirnennnnnnns

Himel Barua, Lingxiao Xue, Burak Ozpineci
Oak Ridge National Laboratory, United States

Graph-Theory-Based Derivation, Modeling, and Control of

Power Converter Systems [#1717, Post Journal] ......cccciivuiiiiiniiiinniiiinniininiiiieioieaioieeisssasssensens

Yuzhuo Li', Johannes Kuprat?, Yunwei Li', Marco Liserre?
'University of Alberta, Canada, *Kiel University, Germany

Overview of Talkative Power Conversion Technologies [#1720, Post Journal] ...........cccceuueuennee.

Marco Liserre'?, Hamzeh Beiranvand'?, Yang Leng', Rongwu Zhu?, Peter A. Hoeher'
'Kiel University, Germany; *Kiel Nano, Surface and Interface Science, Germany;
’Harbin Institute of Technology, China
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Topologies, Thermal Management and Control
Chair(s): Ashish Kumar, Sumeet Singh

Hybrid Thyristor and SiC FET Power Module for High-Efficiency AC Motor Control [#179] ............ 6126
Chunmeng Xu', Adam J. Morgan?, Douglas C. Hopkins®, Pietro Cairoli’
"ABB Inc., United States; ’NoMIS Power, United States; NC State University, United States

Improved Sensing Circuit for On-State Resistance Measurement of

High and Low-Side GAN FETS [#725] ..ccccceiiiuiiiimieriunieniaesereasorensssssnssssssssssssssssssssssssssssssssssssssssnsss 6133
Hussain Sayed, Harish Sarma Krishnamoorthy
University of Houston, United States

Distributed Position Sensing in Bioinspired Modular Synchronous Machines [#842] ...........ccceeuuee. 6139
Bryan Paul Ruddy, Matthew Nocete, Awhina Hona
'University of Auckland, New Zealand); ?’Assurity Consulting, New Zealand

Heat Pump Integrated On-Board Charger [H#A472] .......ccovvviiiiiiiniiiiiiiniiiniieniniienieiiensiesnes 6145
Simon Goodwin, Shafiqg Odhano, Glynn Atkinson
Newecastle University, United Kingdom

A High Performance Liquid Metal-Based Cooling System for an

Ultra High Power Density InVerter [#T1237] .ccucciiciiiiuiiiteiiienieieneerenccssnscsssssssssssssssssssssssssnsssssnnns 6151
Junchong Fan, Siddhant Shah, Zhining Zhang, Jin Wang
The Ohio State University, United States

Oral Session 76: Latest Applications of
Power Electronics and Electric Machines
Chair(s): Yuzhuo Li, Li Ding

Modeling MOSFETs for Fault-Managed Power Systems: A Transient Analysis Based on

Capacitance Dynamics [#270] ..c...cieiieuiiiiiiimiiiiiiiiuiiniieuiiiiienesiiesssitsssssiessssssssssssssssssassssses 6156
Tamal Sarkar, Jonathan Casey, Noah Lutz
VoltServer Inc., United States

Subarray Arrangement Method Based on Orthogonal Radiation Algorithm for

Microwave Wireless Power Transmission [#352] ....cccceviiiiiiiuiiiiiiiniiiiiiiniiiniiimnieneseenes 6161
Jing Gao, Ke Jin, Weiyang Zhou, Jiang Zhu
Nanjing University of Aeronautics and Astronautics, China

A Review of Advances in Lighting Systems’ Technology — The Way towards

Lighting 4.0 Era [#1638, Post JOUIrNQAI] ....cc.ciieuiiiiniiiiiiiiineicitneccttaeieteaeieseacsesensssssnsssssnsssssnssssasssssnnenes N/A
Georges Zissis', Paolo Bertoldi?
"Université de Toulouse Ill, France,; ?EFuropean Commission, ltaly

Fast and Accurate Analytical Thermal Modeling for Planar PCB Magnetic

Components [#1687, Post JOUFNGI] .....cieueiiiiniiiiniiieniiineiiineeetnecesnescsssssssnsssssnsssssnsssssnsssssnsssssnsnens N/A
Lucia Clavero Ordonez', Alberto Delgado Exposito', Pedro Alou Cervera',
Miroljub Bakic?, Thiwanka Wijekoon?
"Universidad Politécnica de Madrid, Spain; ?Huawei Technologies Duesseldorf GmbH, Germany
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Chair(s): Minjie Chen, Dong Cao

IGCT-Based Solid-State Circuit Breaker Coordination Using Delay
Compensation for DC Protection [#1230] ...c...cciiieueiiiiiiemeieeiiennseeirennsscossesnssssssssnssssssssnssssssssnsssssses 6165

Abhinav Patni, Chunmeng Xu, Govind Chavan, Steven Englebretson, Pietro Cairoli
ABB, United States

Testing Methodology for Wide Bandgap High Power Converter with

Limited Lab ReSoOUrces [H#TAT 9] .ccuiiiiiiiiiiiiiiniiiienieiieeioiineserssssorssssssssssssssssssssssssssssssssssssssssssssssssnsss 6170
Zibo Chen, Chen Chen, Alex Q. Huang
The University of Texas at Austin, United States

Digital Twin-Based Energy Management for Home Microgrid: A Quantification of

Redundant Supply Capacity [#T536] ...cccereiruniiiiuniiiiuiiiinieiiaierenssrsnsssrsssssrssssssssssssssssssssssssssssssnsss 6176
Junyan Shao, Baoze Wei, Yajuan Guan, Najmeh Bazmohammadi, Juan C. Vasquez, Josep M. Guerrero
Aalborg University, Denmark

In Situ SOH Monitoring and Estimation through Ultrasonic Detecting Techniques [#464] ............. 6182
Yi Shen, Bingchen Zou, Maoshu Xu, Sheng Wang, Haomiao Li, Kangli Wang, Kai Jiang
Huazhong University of Science and Technology, China

Theoretical and Experimental Investigation of Phase Shift Control Strategies of Bi-Directional

Energy Harvesters Interface (BEHI) for Battery Energy Storage System (BESS) [#1525] ........ccc...... 6186
Ramesh Palanisamy, Swetha C, Aji US, Sreeranijini SV, Aby Joseph, Renji V Chacko
Power Electronics Group, CDAC, India

Model Predictive Control for Scalable Power Converters with

Reconfigurable Architecture [#T1546] .....cuuiiiuiiiiuiiiiniiiineiiieniereneierencsersnsssssnssssssssssssssssnsssssnsssssnnes 6194
Liwei Zhou'?, Youssef Fahmy?, Matthew Jahnes?, Matthias Preind|?
"University of Texas at Arlington, United States; ?Columbia University, United States

Power Quality Improvement of Irradiance-Dependent Photovoltaic Microgrid by
Three-Level Space Vector Modulation [#T157 1] ...ccuciiieiiiiuiiiiniiienieteecerneeessecsssncssssssssssssssnssssens 6199

Sukanta Roy, Milad Behnamfar, Anjan Debnath, Mohd Tarig, Arif Sarwat
Florida International University, United States

Hybrid Direct-Injection Power Flow and Control Circuit for Low-Voltage Grids [#651] ................. 6207
Mowei Lu', Mengjie Qin?, Stefan M. Goetz'
"University of Cambridge, United Kingdom, *Xian Jiaotong University, China

A Novel Multiport Bidirectional AC-DC Interlinking Converter with Galvanic

Isolation for Hybrid Microgrid Applications [#676] ......cccueeieuierenieieniirnnccerencerencessnnecssnneessnnssssnnes 6212
Asad Hameed, Gerry Moschopoulos
The University of Western Ontario, Canada

A Converter-Based Hardware Testbed Hybrid Microgrid Emulator of a

Flexible Manufacturing Plant [#354] ...cueeiiiiiiiiiiiieeiiiiiienesietienessisteenesssssssnssssssssnssssssssnssssssssnasses 6219
Mohamed Al Sager', Dingrui Li', Leon Tolbert!, Fred Wang'?, Hua Bai'
"The University of Tennessee, United States; °Oak Ridge National Laboratory, United States



A 99.977% Efficient, 20 kV, 50 A, T-Type Modular DC Circuit Breaker with

SiC Based Full Bridge Modules [#4T10] .....ccciiiiiiniiiniieiiieicieeieescsnncrssssesssnssssssssssssnssssssssssssnsses

Yizhou Cong', Yue Zhang', Xiao Li', Dihao Ma', Zhining Zhang', Peiwen Jiang', Faisal Alsaif’,
Pengyu Fu', Jin Wang', Baljit Riar?, Hailing Wu?, Jeffrey Ewanchuk?
"The Ohio State University, United States; °RTX Technology Research Center, United States

Evaluation and Experimental Comparison of Overvoltage Suppression

Methods for DC Circuit Breakers [#90T] ..ccuciiuiiiiuiiienieieeiereneerencereseesassessssssssssssssssssssnsssssnnes

Zhi Jin Zhang, Yang Liu, Lukas Graber, Maryam Saeedifard
Georgia Institute of Technology, United States

Medium Voltage DC Transformer with Series-Connected Power Devices Based on

Active Clamping Circuit [H#48T] .ccuciiuiiiuiiiiiiiniiiniieiitnicieiteeiesnersesssssssssssssssssssssssssssssnssssssssnsssnse

Tong Wu', Shuai Shao', Xingyu Pei?, Xin Wang', Wentao Cui', Junming Zhang'
' Zhejiang University, China,; ?Guangdong Power Grid Co., Ltd, China

Poster Session 2
Chair(s): Luca Zarri, Lei Gu

Compact Series-Stacked Power Amplifier for High-Voltage Pulsed Applications [#616] ............

Yuetao Hou', Qing Ji?, Dheeraj Etta', Meera Garud', Thomas Schenkel?, Amit Lal', Khurram Afridi’
'Cornell University, United States; *Lawrence Berkeley National Laboratory, United States

Power Hardware-in-the-Loop Emulation of a Brushless DC Motor [#77] ....cccceeveeeereenccrennccnennnes

Tshamala Kalonji Gaél, Mathews Boby, Pragasen Pillay
Concordia University, Canada

Reduction of Transversal Vibrations Excited by Load Impacts on Mining Belt Conveyors [#1153]
Constanza Ahumada', Luca Papini?, Luca Tarisciotti®, Paolo Bolognesi?

'University of Chile, Chile; ?University of Pisa, ltaly; *University Andres Bello, Chile

Performance Comparison of dSPACE and MCU MPC Implementation in

PV Power Optimizer [#T1400] ...ccicueiiieniiiieniiiieeienieeserisesorssssorssssssssssssssssssssssssssssssssssssssssssssssssnssons

Morcos Metry', Naki Guler?, Wesam Rohouma?, Robert S. Balog*
"Texas A&M University at Qatar, Qatar; ?Gazi University, Turkey,; *University of Doha for
Science and Technology, Qatar, *Texas ABGM University, United States

Controller Sensitivity-Based Shaping Method for Grid Forming Inverter [#1224] .........cccceeuueeens

Yong Yang', Zichao Zhou?, Liang Zhao', Xiongfei Wang?
'Aalborg University, Denmark; ’KTH Royal Institute of Technology, Sweden

An Inductorless Direct-Injection Power Control Circuit for the Distribution Grid [#648] ............

Mowei Lu', Yejing Fan?, Chunxu Zhang?, Stefan M. Goetz'
'University of Cambridge, United Kingdom, ?University of Leeds, United Kingdom,
’Harbin Institute of Technology, China

Development of Communication to Control Photovoltaic System in a Microgrid by Using

Programmable Automation Controller, Raspberry-Pi and Open-Source Software [#1530] .......

Alyston Nascimento', Luiz Antonio de Souza Ribeiro', Hércules Oliveira’,
José Gomes de Matos', Orlando da Silva Santos?
'Federal University of Maranhéo, Brazil; ?Equatorial Energy, Brazil

... 6259



Three-Phase Inverter Dynamics Predictions Using GNN-Based Regression Model [#772] ............. 6289
Ahmed K. Khamis, Mohammed Agamy
State University of New York at Albany, United States

Hybrid Cyber-Attack Detection in Photovoltaic Farms [#992] .....cccccvvuiiiiiuiiiieniiiinnicnieeicrreeicnrenscsenns 6295
Jinan Zhang', Jin Ye?, Wenzhan Song?, Jianming Lian®, Dongbo Zhao', He Yang?
'Faton, United States; ?University of Georgia, United States;
’Oak Ridge National Laboratory, United States

A Robust Method to Secure Multi-Inverter Grid Tied PV and Battery Energy

Storage Systems against Cyber Intrusions [#1259] ...ccccciiiiiiiiiniiiieniiiieeiinieeienieeionssesersssssssssssssnssens 6301
Hasan lbrahim, Jaewon Kim, Shaozhe Wang, Prasad Enjeti
Texas A&M University, United States

Quantum Annealing-Based Machine Learning for Battery Health Monitoring

Robust to Adversarial AHACKS [#T1275] .ccvuiiiiiiiiiiiiiiniiiiniiiinioiensiienisisessisssssssssssssssssssssssssssssasss 6307
Alve Rahman Akash, Ameya Khot, Taesic Kim
Texas A&M University-Kingsville, United States

Experimental Analysis of Measurement Time Reduction in Electrochemical Impedance

Spectroscopy Using the Distribution of Relaxation Times [#484] .......cceiiieeeiiiiiinnerciiiienecenneenensennens 6312
Min Jae Jung', Young-Nam Lee', Juhyun Song?, Sang-Gug Lee', Kyung-Sik Choi®
'Korea Advanced Institute of Science and Technology, Korea, *’Korea Institute of Energy
Technology, Korea, >ETH Zirich, Switzerland

An Online High-Frequency Resonant Current Digitalization Method for CLLC Converters [#1162] .... 6317
Liyang Du, Xia Du, Hui Cao, Haodong Yang, H. Alan Mantooth
University of Arkansas, United States

Machine Learning-Enabled Power Converter Optimization for Next-Generation

Data Centers: A Review [H#T1380] ..c..ciiiiiuiiiiiiiniiiiiiiniiniiinieiieniisiiesuisiiessssiessssssesssssssssasses 6323
Syed Owais Athar, Muhammad Naveed Aman
University of Nebraska-Lincoln, United States

Mechanism Segmentation Transient Model of SiC MOSFETs for Multi-Rate

Electro-Thermal Simulation [#303] ...cc.ciiiiiiieiiiiniiiiniiiteeeieeserencserensssssssssssnssssssssssssssssnsssssnsssssnnes 6331
Jialin Zheng', Yangbin Zeng', Weicheng Liu', Haoyu Wang?, Han Xu', Di Mou', Zhengming Zhao'
"Tsinghua University, China; ?Columbia University in the City of New York, United States

Electric Machine Inverse Design with Variational Auto-Encoder (VAE) [#262] ...cccceevueerrneccrennnnens 6338
Yihao Xu', Bingnan Wang?, Yusuke Sakamoto?, Tatsuya Yamamoto®, Yuki Nishimura®,
Toshiaki Koike-Akino?, Ye Wang?
'Northeastern University, United States; “Mitsubishi Electric Research Laboratories, United States;
Mitsubishi Electric Corporation, Jopan

Flying Capacitor Optimization Design for a Novel Hybrid Switched-Capacitor Converter [#83] ...... 6345
Shihang Sun, Wenjie Chen, HaoWei Dang, Yun Wang, Ding Su, Mengijie Qin
Xi'an Jiaotong University, China

Exact Analysis and Design of Voltage Multipliers Based on Output Voltage Ripple [#1365] .......... 6349
Sukeerti Chauhan, Utsab Kundu, Vinod John
Indian Institute of Science, India



Switching-Ripple Current Evaluation of Bidirectional Chopper with

Single Auxiliary Full-Bridge Converter [H#69] ....cccciveiiiiuiiiiininieniniiniinieniisienesisssessssssssssssssssssssnssens 6357
Ghiffari Aby Malik Nasution, Masaki Matsumoto, Makoto Hagiwara
Tokyo Institute of Technology, Japan

A Dual Power Path DC-DC Step Up/down Partial Power Converter for

Electric Vehicle Fast Charging [#1355] ..ccuiiiieiiiiiiniiiiiiieiiiniieeiiincisesssescsnssssesssnssssssssssssnssssssssnsssnss 6365
Sai Bhargava Althurthi', Kaushik Rajashekara’, Vinay Rathore?
"University of Houston, United States; ?General Motors Company, United States

Design and Validation of a MVDC Isolated Active Voltage

Injection Based HCB [#1645, Post JOUrNQI] .....ccuuiiiiiiiiiiniiiiiiiiiiniieiiieictecienissecsassssssssascssssssnssssnnes N/A
Abdul Basit Mirza', Yalda Azadeh', Hongwu Peng?, Yang Li', John Kaplun', Fang Luo'
'Stony Brook University, United States; ?University of Connecticut, United States

Analysis of the Capacitor-Less D-STATCOM for Voltage Profile Improvement in
Distribution Network with High PV Penetration [#1671, Post Journal] ......cccceeeivveciinnciinnicnenncnennnne N/A
Wesam Rohouma', Morcos Metry?, Robert S. Balog?, Aagib Ahmad Peerzada?,
Miroslav M. Begovic®, Dao Zhou*
"University of Doha for Science and Technology, Qatar, ?Texas A&M University at Qatar, Qatar;
I Texas A&M University, United States; “Aalborg University, Denmark

Auto-Bias Electrical Variable Capacitor of Reduced Active Component Count and

Voltage Stress for 13.56 MHz RF Plasma Process [#1651, Post Journal] ......cccccceeiiiinneiiiiinnnncennennnnne. N/A
Juhwa Min, Yongsug Suh
Jeonbuk National University, Korea

Poster Session 3
Chair(s): Dong Dong, Mahshid Amirabadi

Experimental Investigation of the Eddy-Current and Dielectric Loss of

Underwater IPT System [#O75] ..cuiiiiiiiiiniiiiiiieiiiniieeiiteciasssesssnsersssssssssssssssssssssssssssssssnssssssssnsssnse 6371
Yao Wang', Amr Mostafa', Zilong Zheng', Hua Zhang?, Chong Zhu?, Fei Lu'
' Drexel University, United States; ?Rowan University, United States;,
3Shanghai Jiao Tong University, China

Maximum-Tilt Control of Electromagnetic Micromirrors with Embedded

Piezoresistive Sensor [H#TT02] ....cccciiiiiiiiiiiiieeiiiniiieiieeiereiersssssesssnssrsssssssssssssssssssssssssssssssnssssssssnsssnss 6376
Kahyun Lee, Chang-Hyeon Ji
Ewha Womans University, Korea

Frequency Regulation Scheme for Double-Sided LCC Compensated Inductive

Power Transfer Systems with Quasi-Load-Independent Outputs [#1124] ....ccccevveerrenccrrnnccrennncnenn. 6383
Kaiyuan Wang', Yun Yang', Heshou Wang?, Eric Ka-Wai Cheng?
'Nanyang Technological University, Singapore,; °The Hong Kong Polytechnic University, China

Fuel-Cell Hybrid Power System Preliminary Design Optimization for Ferry Application [#1160] ....... 6389
Gianmarco Saponaro', Davide D'Amato’, Michele Stefanizzi', Emanuele Franchini?,
Ottar L. Osen®, Agus Hasan?®, Sergio Mario Camporeale', Vito Giuseppe Monopoli'
'Polytechnic University of Bari, Italy; *lsotta Fraschini Motori SpA, ltaly; >Norwegian University of
Science and Technology, Norway



Sensorless Maximum Efficiency Point Tracking Control of A Series-Series Tuned,

11 kVA, 85 kHz Inductive Power Transfer System [#1164] .......cevueieiieniiieeiirennccrenccreecerenccesnncsenns 6397
Woonjung Hong, Sangmin Lee, Seung-Hwan Lee
University of Seoul, Korea

Hierarchical Failure Mode Effect Analysis for the Protection Design of a MV AC-DC

Solid State Transformer Based EV Extreme Fast Charging Station [#1349] ....cccccivvieiinniciinnccrennnenes 6403
Md Rashed Hassan Bipu, Oscar Andres Montes Berdugo, Srdjan Lukic, Igbal Husain
NC State University, United States

Lifetime Extension for Solid-State Circuit Breakers in Motor Control Center Applications [#1317] ...... 6411
Jiale Zhou', Tiefu Zhao', Yao Wang?
'University of North Carolina at Charlotte, United States; “°Hebei University of Technology, China

Miniaturized Pulsed Power Supply for Magnetic Resonance Imaging (MRI) Application [#1319] ..... 6417
Gaureej Gauttam, Harish S. Krishnamoorthy, Anup K. Deka, Steven Chen
University of Houston, United States

A Substrate Cooling Method for Metal Oxide Varistors in Solid-State
Switching Apparatus [#TAT3] ittt teeaesessessssssssssssssssssssssssssssssssssses 6423

Chunmeng Xu, Govind Chavan, Abhinav Patni, Pietro Cairoli
ABB Inc., United States

Discontinuous PWM Modulation for Active Power Filters Operating in

Disturbed Environments [#930] ....c.ccciiiiiuiiiiiimuiiiiiiimiiiniiinieiienuieiiesissiesissiessssiesssssssssasses 6429
Alessandro Roveri', Fabio Mandrile?, Vincenzo Mallemaci?, Radu Bojoi?
"Prima Electro S.p.A, ltaly,; *Politecnico di Torino, Italy

Clustering Algorithm for the Screening of SiC MOSFETs Connected in Parallel [#700] .................. 6437
Fang Lv', Saijun Mao?, Guangyin Lei', Qiuyang Tan?, Shuhao Yang?, Yujie Ding'
"Fudan University, China, ?UniSiC Technology (Shanghai) Co., Ltd, China

Multi-Rate Discrete Domain Modeling of Power Hardware-in-the-Loop

Setups [#1715, POSt JOUFNGI] ...cveniiiieiiiieiiiiiiiineeiiteeeettnesettnesctenesessnsscssnsssssnsssssnsssssnssssanssssnnssssnnssssens N/A
Fargah Ashrafidehkordi, Dustin Kottonau, Giovanni de Carne
Karlsruhe Institute of Technology, Germany

Fixed Frequency Operation in Critical Conduction Mode with Voltage-Controlled

Variable INAUCtOr [#405] .....cieeiiiiieiiiiineiiieneieienieerensessesessssssssssssssssssssssssssssssssssssssssssssssssnsssssnsssssns 6444
Sihoon Choi', Jong-Won Shin?, Jun Imaoka', Masayoshi Yamamoto'
'Nagoya University, Japan, °Chung-Ang University, Korea

Generalized FOM for Multiphase Converters with Inductors [#51] ...cccueiieniiieniiienccereneceeeecceennnenns 6450
Alexandr Ikriannikov', Brad Xiao?
'Analog Devices, Inc., United States; “Analog Devices, Inc., China

Hybrid-Switched-Capacitor Voltage Regulator Module with Multifunctional Components [#502] ..... 6456
Yenan Chen', Huagiao Liu', Shuyu Zhang'*?
' Zhejiang University, China, *Stanford University, United States



Analysis, Design and Verifications on Receiver-Side Pulse-Width-Modulation

Load-Independent ZVS Class-E2 Wireless Power Transfer [#985] ....cccciiueeiiieeiiiiencciinnccrenncceennceenns 6462
Tomokazu Mishima', Shoma Shimizu', Tianyu Yang', Ching-Ming Lai?
'Kobe University, Japan, *National Chung Hsing University, Taiwan

Fast Frequency Support through LED Street Lighting in Small Non-Synchronous

Power Systems [#1719, Post JOUrNQI] .....ceuiiiiiiiiiiiiiiiiiiiiiiteieteeitteictactaesssnssssessessssssssssssssssnsssanenes N/A
Sergio Bruno, Giovanni Giannoccaro, Cosimo lurlaro, Massimo La Scala,
Marco Menga, Carmine Rodio, Roberto Sbrizzai
Politecnico di Bari, ltaly

Design of a Current Limiting Solid State Circuit Breaker (CL-SSCB) for DC Microgrids [#1352] ..... 6470
Muhammad Foyazur Rahman, Tiancan Pang, Madhav Manjrekar
University of North Carolina at Charlotte, United States

Poster Session 4
Chair(s): Zhicheng Guo, Heng Wu

Large-Scale Optimization with 3D FEA Using Online Machine Learning
Technique for Axial FIux Machine [#2T1] .cu.ciieiiiiniiiiniiiiiniiieneetenierensessessssnssssssssssssssssssssssnsssssns 6476
Yusaku Suzuki, Ryoma Utsunomiya, Taizo Senda, Hiroyuki Sano,

Kazuki Semba, Koji Tani, Takashi Yamada
JSOL Corporation, Japan

A Comprehensive Structural Study and Frequency Control of

Inductive Power Transfer System [#T1296] ...cc.ccivuiiiiuiiiiniiiiniiieneerenicrenesssnssssssssssssssssnsssssnsssssnnes 6481
Kuseso Onai, Olorunfemi Ojo, Ezekiel Arogunjo
Tennessee Technological University, United States

A Universal Parameter Design Method of Resonant Coils under Multiple
Boundary Constrains for Wireless Power Transfer Systems [#1301] ....ccceuceiieniiirnnccrinnccrrnnccernncnenes 6489
Yaohua Li', Yongbin Jiang', Yue Wu?, Zhigang Yao?®, Xipei Yu*,
Xiaohua Wang?, Zhiling Liao®, Yi Tang'
'Nanyang Technological University, Singapore,; “Xi'an Jiangtong University, China;,
SSouthwest Jiaotong University, China, *Virginia Polytechnic Institute and State
University, United States; °Jiangsu University, China

A Universal Coil Structure Design Method with Accurate Numerical Computation in
Wireless Power Transfer Systems [#T1303] .....ccccuuviiiiiimuiiiiiiiniiiniiimiiiniienniiemiiesiesseenes 6497
Yue Wu', Yongbin Jiang?, Yaohua Li?, Zhou He?, Chang Wang?*,
Ziheng Xiao?, Xiaohua Wang', Yi Tang?
'Xi'an Jiaotong University, China; ?“Nanyang Technological University, Singopore,
’Huazhong University of Science and Technology, China, *Technical University of Denmark,
Denmark

A Novel Honeycomb-DD Multi Coil Design for Wireless Power Transfer Systems [#1323] ............ 6505
Emrullah Aydin, Omer C. Onar, Mostak Mohammad, Burak Ozpineci
Oak Ridge National Laborafory, United States

Reverse Voltage Blocking Switches Using Paralleled GaN Devices for

Current Source Inverter Applications [#T133T] ..ccciiiiieiiiiiiiniiiniiiiiieieieiieescreessesssnsssnssssssssnsssnsoses 6510
Mustafeez ul Hassan, Yuxuan Wu, Yang Li, Abdul Muneeb, Fang Luo
Stony Brook University, United States



A Mission Profile Based Stress Emulation Method for Capacitors in

High-Power Converter Systems [#1238] ....cccciiiiiiniiiiiiieiiiniieeiiinieieeiseescsncssesssnssssssssssssnssssssssnsssnes 6516
Bo Yao, Xing Wei, Yichi Zhang, Shuai Zhao, Huai Wang
Aalborg University, Denmark

Topic N: Latest Research Briefs

Poster Session 4
Chair(s): Zhicheng Guo, Heng Wu

Photovoltaic Characterization Based on Light Intensity Modulation

Impedance SPectrosScoPY [HTO54] ....ciiiruiiiiiiiuiiiiiiitiiiniiitiietienisttesasestesassssssesasssssssssssssssssasses 6521
Desmon Simatupang, Kallol Biswan, Iram Sifat, Alexander Agrios, John Ayers, Sung-Yeul Park
University of Connecticut, United States

Towards Digital Twining of Lithium-lon Battery Management Systems: An Extended

Kalman Filter for State-of-Charge Estimation in Cloud-Platform [#1664] ........ccceeerreeciirneccrenennnen. 6524
Dominic Karnehm', Latha Anekal?, Akash Samanta?, Antje Neve', Sheldon Williamson?
"Universitdt der Bundeswehr Minchen, Germany, ?’Ontario Tech University, Canada
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