2025 | EEE Energy Conversion
Conference Congress and
Exposition (ECCE 2025)

Philadelphia, Pennsylvania, USA
19-23 October 2025

Pages 1-678

|EEE Catalog Number:  CFP25ECD-POD @lEEE
ISBN: 979-8-3315-4131-6 A My,

1/9



Copyright © 2025, |IEEE
All Rights Reserved

Copyright and Reprint Permissions:

Abstracting is permitted with credit to the source. Libraries are permitted to photocopy beyond the limit of U.S. copyright law for
private use of patrons those articles in this volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to |EEE Copyrights Manager, |EEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** Thisisaprint representation of what appearsin the IEEE Digital Library. Some format issues inherent in the
e-mediaversion may also appear in this print version.

|EEE Catalog Number: CFP25ECD-POD
ISBN (Print-On-Demand): 979-8-3315-4131-6
ISBN (Online): 979-8-3315-4130-9

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

Enhanced Fault Current Supply Capability of Grid-Forming Converters Using Variable DC-Link
IS (= N @ o< = 1 o o SRR 1
Jiyu Lee, Jonghun Yun, Jisun Ham, Junyeol Maeng, Jae-Jung Jung, Shenghui Cui

A Robust Communication-Free Protection Scheme for Islanded Microgrids with Relay Logic and
Hardware-in-the-LOoOP Validation ...........c.cceeiiiiiiicicie ettt sttt sa e e sa e e eseeseeneenesrenes 6
Maximiliano Ferrari, Deepika Chhetija, Emilio Piesciorovsky

Ripple Analysis and Reduction for Neutral Line Current in a Single 3L-NPC Converter System for
(2T oo = gl B IO B IR 1] o0 1]l OSSOSO 14
Bowei Li, Xuesong Wu, Rui Liu, Gregory Kish, Yunwei Li

Research on High Voltage AC Saturated Core Fault Current Limiting Technology Based on Control and
ol Tc i [e g @ololo = r= 1 [o] o NN USSR 22
Jiawei Liu, Jiaxin Yuan, Hang Zhou, Wanting Zhang, Feiran Xiao

Research on Excitation System Transient Characteristic of High Voltage AC System Saturated Core
FAUIT CUITENE LIMITEE ..ottt ettt ettt st se ke se et e s e e bt s e e st st e st et e neeb et ebeseebeneebeseebeneebeneeneneas 30
Jiawei Liu, Jiaxin Yuan, Wanting Zhang, Hang Zhou, Biao Yuan

Consistency Model-Assisted Optimal Configuration of Integrated Energy SyStemS ........ccoeevevenennensenesessenees 37
Hualong Liu, Wei Sun, Wenyuan Tang

Hybrid Hydropower and Energy Storage EXperimental SYSLEM .......coooeeiiiieiecee e 45
Adrian Gibson, Peidong Li, Thabiso Mabote, Abiodun Oseni, Eduardo Cotilla-Sanchez, Yue Cao
Ted K.A. Brekken

Single-Phase Transformerless Series Compensator Using a Three-Leg Converter and CHB for PV

YA = 1 T TSSO 52
Douglas de S Sesion, Cursino B. Jacobina, Jodo P. R. A. Mélo, Jean T. Cardoso
Arthur de Q. T. B. Mesquita

Dynamic Energy Management for Hybrid Wave-Energy Storage Systems Under Uncertainty ..........cc.ccoevvevrivnenenne 60
Atia Tamsi, Netra Madle, Igbal Husain, Anderson Rodrigo De Queiroz

Multi-Port Extended-Duty-Ratio Boost Converter for Hybrid POWEr SOUFCES .........cooererirererenene e 68
Hyeongmeen Baik, Isha Prabhu, Jinia Roy

Experimental Validation and Comparison of an Electrically Excited Synchronous Maotor and a Hybrid
Excited Permanent Magnet IMIOLOT ..........cc.ecuiieiieiieieieeee ettt te e e e et e st e e e se e e e s eseesesseeseebesaesaestesteseennensenes 74
Fabio Filippini, Nicola Bianchi

Comparative Thermal Analysis of Mixed Hybrid Rare-earth and Ferrite Magnet Asymmetric IPMSMs
with Symmetrical Rare-earth IPMSMSTor EV @ppliCalionS .........coouvirieirieireirieerieesiese e 82
Ankan Dey, Z.Q. Zhu, Seyedmilad Kazemisangdehi, Dawei Liang, Liang Chen, Lei Yang

Analysis of Bearingless Machines Capable of Actuating Forces Acrossall 6 DOF ... neereeeeeeenens 90
Adonay A. Asgodom, Takahiro Noguchi, Eric L. Severson

Effect of High-Strength Electrical Steels on the Electromagnetic-Mechanical Performance of
[ [Te S o= o B I =t 0] 1Y, o) (o] = 98
Shrutika Sawardekar, M. Hossain Mohammadi, Jigar Mistry



Electric Vehicle Drive Unit Electric Oil Pump Motor Trends and OptimiZation ............ccoevevereneneneeiescenceseneee 105
Alexander Forsyth, Ajay Mehta, Jared Nathan, Michael Fannin, Shuvajit Das, Jordan Barkus
Mazharul Chowdhury, Azadeh Narimissa

Robust Model Predictive Control for Synchronous Voltage and Current Control for DC-DC Buck
L0 10177 4 (= = PSPPSR P R PROPRPI 112
Zhengchen Guo, R. M. Nelms

Control Strategy to Ensure Negative Offset Current for a Four-Switch Buck-Boost Converter Using
L@ 0= [ =1 o | L= 1Y oo (11 oo RS 118
Hyunggun Jung, Sungmin Kim

Minimizing Settling Time under Overshoot Constraints on Buck Converters Using Convolution-Based
DAtar DIVEN CONIOL .....viueitieetiieetere ettt b e b e bt b e se st e st s e s e R e s e e e es e e e b e s e bt e e bt ne e bt s b ebe e e e nenenn s 124
Naoki Fujinaga, Yasutaka Fujimoto, Yu Hosoyamada, Takuya Yoshida, Toyoaki Suenaga

Fixed-Time Dynamic Surface Control for DC Microgrids with Constant Power Loads ..........cccccoeveveieceereeeennne. 130
Jiahao Sun, Jiange Jiao, Di Zheng, Hui Cai

A Hybrid Ripple-Based V2 Adaptive On-Time Control Structure for Multi-Phase Buck Converter with

AWIdE DULY RATIO RBNGE ... ettt sttt ettt b et bbb st b et b e bbbt st be bbb et sttt 137
Zhuhaobo Zhang, Jasper Li, Xunjin Dou, Yangwei Yu, Zhongbao Luo, Yating Lu, Delai Jiang, Ong Wee Liat
Hao Ma

Jiakun Gong, Yulei Wang, Xin Li, Senhao Liang, Mingrui Zou, Zheng Zeng
Efficient Screening of Paraleled SIC MOSFETs via Sensitivity Analysis of Critical Physical
Xuanye You, Yihong Hu, Xinlian Li, Yijun Ding, Chong Zhu, Fei Lv

In-situ Measurement of Gate Switching Instability via Switching Waveforms ... 160
Hajime Takayama, Takashi Sato, Michihiro Shintani

Analysis and Modeling of Switching Dynamicsin SiC Bidirectional Field-Effect Transistors ........ccocceeeeercercennene 166
Daixin Chen, Yannal Nawafleh, Xiang Li, Stephen A. Mancini, Woongje Sung, Xiaoging Song

Effects of Bipolar Degradation on SIC MOSFET Package Reliability Evaluation ............cccocevvveveeveceeiesceseceeien, 171
Yang Li, Yifel Wu, Vishal Shah, Jinjun Liu, Xu Zhang, Li Ran, Yan Zhang, Chunlin Lv

Rotor Winding Asymmetry Diagnosis Through Low-Order Vibration Transientsin Wound Rotor

o 0ot (0 T/ (o] £ 178
Jose E. Ruiz-Sarrio, Carlos Madariaga-Cifuentes, Pedro Llovera-Segovia, Angela Navarro-Navarro
Jose A. Antonino-Daviu

Electromagnetic Evaluation of New Axial-Flux Induction Motor with Radially Slitted Solid Rotor for

High-Speet APPIICELIONS ......ccueeiieeee ettt b et ettt e e e e e et et e e e s e e e eaeeb e e bt saeebesbeseeseeeas 183
Carlos Madariaga-Cifuentes, Gustavo Perez-Guirriman, Cesar Gallardo, Jose Ruiz-Sarrio
Felipe Santacruz, Juan A. Tapia, Jose Antonino-Daviu, Michele Degano

Replacing Magnetic Wedges with Non-Magnetic Wedgesin Electric Motors: Case Studies ........ccccoeeveveceeeennnee, 188
Henk de Swardt



Identification of Magnetizing Inductance for Induction Motors During Sensorless Indirect
Flux-Oriented Control Under Load CONAITIONS ...........uiiirirririeirieisieesieisiee s 196
Ho-Ryul Park, Seung-Cheol Choi, Chan-Ook Hong, Young-Doo Yoon

Comparison of Single-Phase and Three-Phase Partially Superconducting Induction Machines............ccccccvevennee. 203
Nicholas Sorti, Emmanuel Agamioh

Direct-Axis Component-Based Demodulation for Variable Zero-Vector Position Modulated DC-AC
TalKatiVe POWES CONVEISION .....c.eeeeeieeereeeetesieseeseestesteseessesseseeseessesseseesessesssasessessessessessessessensessessessesesssesessessessessenses 211
Yang Leng, Rongwu Zhu, Peter Adam Hoeher, Marco Liserre

Unified Virtual Oscillator Based Grid-Forming Control for Fast Black Start ..o 217
Shumeng Wang, Xuli Quan, Uthandi Selvarasu, Minoo Mohebbifar, Yuan Li, Mahshid Amirabadi, Hui Li
Brad Lehman

Improved Cascaded H-Bridges PV Panels Grid Interfacing with Two Three-Leg Three-Phase Converter ............ 224

Arthur De Queiroz T. B. Mesquita, Cursino B. Jacobina, Douglas De S. Sesion, Jean T. Cardoso

A Simplified Three Phase PWM Current Source Rectifier for Hydrogen Electrolyzers ..., 230
Peng-Hao Huang, Fang Chen Lin, Prasad Enjeti

Miniaturization of Inductor in Grid-Tied Inverter Utilizing a Wideband Four-Terminal Virtual
IMPEAANCE CITCUIT ...ttt ettt sttt a s ae s aeebeeb e b e se e e b e sbesE e b e b e eE e e e meene et emeebeeaeeaeebesbesaesbentas 237
Riki Yamazaki, Keisuke Kusaka

Hierarchical Real-Time Battery State-of-Health and State-of-Charge ESimator ........ccccovvvveeevievesececeseeeeeee 245
Kandler Smith, Shuofeng Zhao, Corey Randall, Juan Sun, Shivanshu Shekhar

Impedance Spectroscopy-Based Detection of Internal Short Circuits in Sodium-lon Batteries for Safer
TraNSPOTALTION SYSEEMIS ....vieevirieiirieierte ettt b e b e bbb bbb st b e e b et b et b e e e b e b e bbbt b st st 249
Kailong Liu, Shiwen Zhao, Liang Du, Qiao Peng, Bin Duan, Chenghui Zhang

An Integrated Dual-1nput Converter for Modular Reconfigurable Battery Packs with Battery Voltage
Balancing and DC Bus Regulation Capability .........ccocoeiiiiiiniene ettt st 257
Kausik Biswas, Olive Ray, Chandrashekhar. N. Bhende

Series Resonant Dual Active Half-Bridge Converter for Multi-Cell Battery Equalization ..........ccccceveeveeveeceeeennnne. 263
Sumedh Amrutrao Awathare, Vinod John, Deepak Srivastava

Application of RLS-Based Fault Simulation Data Generation, Signal Processing Techniques, and DRT
AnalysisSfor Battery Safety DIBONOSIS .......ccirirerieririeierieierieert ettt b st eb et sb bbb bt ebe e s neens 271
Miyoung Lee, Minhyeok Kim, Jaehyuk Lee, Woonki Na, Jonghoon Kim

Adaptive Temperature Balancing PWM for Enhanced Stall TOIrQUE .......cccooeriririreniiene e 276
Tanvi Nagarale, Vinod Peddi

M odel-Free-Predictive Control of Open-End Winding Synchronous Reluctance Motor Drive...........cccccceeeeeenenee. 284
Filippo Gemma, Jacopo Riccio, Andrea Volpini, Giulia Tresca, Pericle Zanchetta

Loss-Minimizing Current References for PMSMswith Arbitrary Saliency and BEMF Spectrum ...........ccccoeeanee. 292
Andrés Carvajal, Annette Muetze

Optimal Robust Sensorless Control of an Induction Motor Supplied viaaLong Cable ... 298
Alessandro Benevieri, Massimiliano Passalacqua, Andrea Formentini, Mario Marchesoni



Performance Evaluation of Open-End Winding IM Drive Operated with Synchronous PWM with Even
NON-TriPIEN PUISE INUMDEY ...ttt b e b et e b se e s et et e e e aeeneeaeeaeebenae e 305
Shayak Chaudhuri, Avanish Tripathi, Amit Kumar Jain

Wearable and Flexible Omnidirectional Wireless Charger for Capsule ENdOSCOPY ......c.covevveerereeerieneseseseeseenns 309
Heng Zhang, Chi-Kwan Lee

Loss Reduction in Pavement-Embedded Multi-MHz Capacitive Wireless Charging Systems for Electric
=2 SRS RRS 314
Raquel Sarabia-Soto, Syed Saeed Rashid, Dheeraj Etta, Khurram K. Afridi

RF Dielectric Heating System with 13.56 MHz GaN Switched-Mode Power Amplifier for Food
(DI T gois (] go AN o] o] I Tor= (ol TSI 320
Jun H. Park, Sung B. Park, Dae H. Kim, Sung K. Yeo, Seog Y. Jeong

Electromagnet Transmitters for Low-Fregquency Electrodynamic Wireless Power Transmission .........c.cccceevveenene 326
Vernon S. Crasto, David P. Arnold

Current Balancing Using a Coupled Inductor Pair in Multi-Parallel Megahertz Wireless Power Transfer
SV SEBIMIS ..ttt R R AR R R R R R AR SR e R e e e e e R e R e Re SR e R e AR R e R e R e et n e R ne e e e e 333
Taiga Osada, Rintaro Kusui, Hiroki Watanabe, Jun-Ichi Itoh

A Dual-Loop Controller with Virtual Oscillator and Model Predictive Control ............occoeeeieneneieienienenene e, 339
Sma Azizi Aghdam, Mohammed Agamy

Stuart-Landau Oscillator-Based Grid-Forming Control with Gray-Box High-Gain Observer for Filter
Lz 1= 1= (= Y= T (o ST 346
Vikram Roy Chowdhury, Gab-Su Seo, Barry Mather

A Universal Control Strategy for Smooth Operation Mode Transition Between Grid-Forming and
Grid-FOHOWING CONLIOI ...c..uiieiiiteesteeee ettt bbb s bbbt bbbt bt bbb et sttt 353
Hao Ruan, Yi Xiao, Yongheng Yang, Haoze Luo

Simple Model Predictive Control for Grid-Forming Buck-Type Current-Source INVErer ..........cccocvvevvereneneniene 360
Gianni Avilan-Losee, Hang Gao

Interaction Energy-Based Transient Stability Framework for Multi-Grid-Forming Inverter Systems.................... 368
Debjyoti Chatterjee, Bowen Yang, Brian Johnson, Gab-Su Seo

Secondary DC Microgrid Control Through Talkative DC-DC POWer CONVEITENS .......ccceovveeriererererereeesiee e 376
Jakob Jacobsen, Julius Maximilian Placzek, Marius Langwasser

An Ergodic CuSum Algorithm for False Data I njection Attacks Detection in DC Microgrids ........ccoccoeeeeveeccnenne. 383
Ge Yang, Zhongchang Sun, Shaofeng Zou, Xiu Yao, Luis Herrera

A Memristor-Based Cryptographic Encryption for PDST in DC CONVEITErS ....c.coveeeeeeeereiesese e seesie e seeeeaenas 390
Chiemeka L. Maxwell, Dongsheng Yu, Marek Pastor, Tomas Basarik, Rachael Akalia, Liang Yan
Tyrone Fernando, Herbert Ho-Ching

Grounding and Fault Detection Challengesin LVDC Microgrids: Real-Time Evaluation ............cccccoeeeveienenennen. 396
Mehnaz Khan, Indra Bhogaraju, James Soupis

Pulsating Power Processing and V oltage Balancing of Multi-Active Bridge (MAB) Converter for
Single-Phase Grid-Connected EV Charging .........cooeoeiirirerieieie ettt st s sbeeaas 401
Md Didarul Alam, M A Awal, Nazmul Hassan, Srdjan Lukic, Igbal Husain



High Torque Density PCB Axia Flux Permanent Magnet Motor for Micro RODOLS ........coeviieiiicicieee 409
Jianren Wang, Jie Han, Abhinav Gupta, Deepak Pathak, Yang Zhang

Design Optimization of 8-Pole/6-Slot Single-Sided Axial Flux Machine with Reduced Axial Force...................... 415
Hiroya Sugimoto, Yuki Yoshizawa, Ryuga Koyanagi, Akihiro Ochiai, Tadashi Sato

Coreless Axia Flux Permanent Magnet Machines with Concentrated Coils and Various Pole/Coil
COMDINGLIONS .....ectieteiteeie ettt et et eete et e steeeesaeestesaeesbesaeesbesseesbeesseabeeaseabeeasesheessesaeesbesaeesbesasesbensbesbeeasenbeensesaeensesnes 421
Matin Vatani, Spencer M. Goode-Kulchar, John F. Eastham, Xiaoze Pei, Dan M. lonel

Quasi-Halbach Array Axial Flux Rotor for High Torque APPlICatIONS .........ccccererirenenere e 427
Benjamin Mclntosh, David Klink, Kelvin Wong, Dean Patterson, Greg Heins, Behrooz Bahrani

Electric Machine Torque Density Enhancement Using Spatial HarmoniCS ........cccovvveeiive i siese e 433
Nishanth Gadiyar, Eric Severson

Modeling and Design of a Highly Efficient and Compact DC/DC RSCC CONVENE .......ccoeerieeereriernsesesenseenes 441
Sadegh Esmaeili Rad, Sudip K Mazumder

Unified Reduced-Order and Generalized State-Space Averaging Models of the Three-Level
DUl -ACHVE-BIiAGE CONMVEITEY ...ttt sttt et sttt et aeeae s bt e beebesbe s besbesbeseess e be e e neane e e e e eneeneenas 446
Wei Shao, Chenchen Wang, Xingyu Feng, Kai Li, Zhibo Zhang, Changyu Gao, Minglei Zhou

Optimization of AHB Flyback Converter Based on Operation Mode ANalYSiS ......ccocceveveneveseecereeseeeceseee e 454
Guoxing Zhang, Pengcheng Bai, Zan Wang, Deepak Veereddy

Small-Signal Model of Dual-Phase Coupled-Inductor Buck Converter with Peak-Current-Mode Control
Based on Describing FUNCLION MELNOM ..ot 459
Zhihao Wang, Yingyi Yan, Bo Zhang

Analysis and Implementation of Transformer-Less High Voltage Gain Buck Converter ...........ocooeeeveininicnicnnens 465
Dinh Phuc Nguyen, Huang-Jen Chiu, Anh Dung Nguyen, Yu-Chen Liu, Trong Nha Quang
Thanh Nhat Trung Tran, Van-Quy Le

A Universal Reliability Platform for GaN HEMTs with Realistic Stress Emulation, Online Monitoring,
aNd IN-CirCUit CRAraCLENIZALION .........coueirieiriiiei ettt sttt ettt et st e e et e e s b et esessesesbenesbenestene 470
Dilip Rana, Tian Qiu, Zheyu Zhang

Thermal and Structural Analysis of a Press-Pack GazOs Schottky DIiode .........coccovevinninnenseeeees e 476
Arindam Sircar, Xiu Yao

Ultrafast Noise-lmmune Short-Circuit Detection in Gallium Nitride Power Semiconductors via
Drain-Source Voltage Pattern RECOGNITION ..........iiiiiieiieirire ettt sb bbb b e b e e e e e ne s 480
Tian Oiu, Zheyu Zhang, Annoy Kumar Das, Israel Zikpi

Characterization of Four-Quadrant GaN Switch at CryogenicC TEMPEratUNe ........ccceveerereeeeiesieseesesieseeseesaeseeseesens 487
Yang Xu, Shimul Kumar Dam, Ching-Hsiang Yang, Ruirui Chen, Xingyue Tian, Samuel J. Klein, Hua Bai
Fred Wang

Accurate SPICE Model Development for 650V GaN Transistor Using 2-Port S-Parameter
V== S 1< 0 ]SSPSR 494
Pengpeng Sun, Torbjorn Thiringer, Christian Fager, Gregor Lasser, Joachim Harsjo

Characteristic of Shaft VVoltage According to Ball Bearing Geometry and Material ..........coocovereneneeieieeiencncnen 501
Byoung-Wook Jo, Jun-Hyeok Heo, Jin Hur



Quality Assurance Testing for Detecting Magnetization Defectsin Surface PM Synchronous Machines .............. 506
Hojun Lee, YeEun Yoon, Marcos Orviz Zapico, Seungmin Shin, Javier G. Tiemblo, Diego F. Laborda
David Diaz Reigosa, Sang Bin Lee

Leveraging Expert Knowledge with Explainable Artificial Intelligence for Electric Machine Fault
DiagnOSISiN INAUSITY 5.0 ....veciiiieeicire ettt ettt s et et e e tesae st e besee st estese e enseseeseeneeseesesseasentesteseenteeesenns 513
Ilias Palaiologou, Georgios Falekas, Athanasios Karlis

Detection of Synchronous Reluctance Motor Coupling Unbalance via Vibration and Current Analysis................. 521
Angela Navarro-Navarro, Jose E. Ruiz-Sarrio, Vicente Biot-Monterde, Jose Antonino-Daviu

Energy Management and Control of a CHB Inverter with Battery and Supercapacitor for Zero-Grid
L@ a7 = 1 o] o [F USSR 526
Douglasde S Sesion, Cursino B. Jacobina, Jodo P. R. A. Méllo, Jean T. Cardoso

Adaptive Gain Control for PV Systems: Ensuring Consistent Dynamic RESPONSE ........ccccceveveveerienieseereeeeieneenens 534
GaHyum Kim, Hee Hyun Yang, Kahyun Lee

DC Microgrid Control with Event-Triggered Photovoltaic Power Scanning for Improved Energy
Storage Utilization Under Partial Shading ...........coviiiiiiieeeeseecse et 540
Hein Wai Yan, Gaowen Liang, Ezequiel Rodriguez, Glen G. Farivar, Josep Pou

Voltage and Reactive Power Combined Control of Utility Devices and Smart Inverters on a Distribution
GIIA WITN SOIAI PV ..ttt R bbbt b e bt e st bbbt bt bt 546
Seven B. Poore, Rosemary E. Alden, Evan S. Jones, Thomas Morstyn, Aron Patrick, Dan M. lonel

Optimization of Packing Factor for Photovoltaic Module of Hybrid Collector for Combined (E-H)
S0\ =0T SRS 552
Rohit Tripathi, Rachna Dhir

Temperature Stabilization and Capacity Retention of Packed Battery Cells Under Pulsed L oading Using
L 10T @11 o] = 557
Raymond B. Sepe, Kyle Waterman

Real-Time SOC Estimation Using Task-Specific Deep Neural Networks for Battery Management ....................... 564
Ashraf Sddiquee, Ardacan Yildiz, Alper Uzum, Syed Imam Hasan, Yilmaz Sozer, Mithat J. Kisacikoglu

Multicell and Multimodule Voltage Equalizer for High Voltage Battery Packs ........ccccocvvevevicciececcececene e 571
Shahrukh Khan, Vidya V, Sumedh Amrutrao Awathare, Vishnu Mahadeva lyer, Vinod John, Saurabh Shah

A Reduced-Order Model for Battery Thermal Management with Varying FIOw Rates ...........ccoceovvvneineicnenenee, 579
Jayandran Rao, Shawn Zhang, Shihu Ma, Xiao Hu, Guijie Chen

Ultra-Fast Health Estimation of Li-ion Batteries Applying Online Internal Impedance Measurement ................... 586
Minh Tran, Daniel Stroe, Tomi Roinila

High-Fidelity Simulation Modeling of Dual Three-Phase PMSM Drive Based on Partially Linearized
L 107 1, o o L= ST 593
Sangjun Na, Sungwon Hur, Jiwon Yoo, Jonghun Choi, Yunkyung Hwang

Average Current Reconstruction Method for Ultra-Low Inductance Permanent Magnet Synchronous
MoOtor With DC LinK CUITENE SENSOT ....c.veiviierierieieieseeeesesesesseseseessesseseessessessessessesessessessessesssssessessessessensessensesenses 601
Gyeong-Sk Lee, Min-Seok Chae, Jun-Sk Hwang, Hyeon-Gyu Choi



Minimizing Fundamental Current Errorsin Ultra-Low Inductance PMSM Drive Systems Using a
DC-Link Single CUrrent SENSOI INVEITEN'S ........coiiiieiiiesie et se et be b b saesbesbesaesse e seeseene e e e e eneeneenas 606
Min-Seok Chae, Jun-Sk Hwang, Hyeon-Gyu Choi

Analysis and Optimal Design of Phase-Error-Free Discrete-Time Model for Induction Motor Low
SWItChING FTEOUENCY DIFIVE ...c.viviie ettt st sttt e e e e e e ae et e e tesaestesbeseess e tetessenseneeneennnsenses 612
Zhifa Fang, Shinji Doki

Fast Determination of Feasible Torque-Speed Range for Variable Flux Machines Including

RemagnetiZation VOITAgE LIMIT ......coiiireiiecieces ettt 618
Chen Chen, Paolo Pescetto, Smone Ferrari, Gustaf Falk Olson, Michela Diana, Torbjorn Thiringer
Gianmario Pellegrino

Energy-Based Analysis of Zero-Voltage-Switching in 6.78MHz 4AN-GaN-HEMT Inverters..........cocoeeeceieeccnene. 626
Zhen Sun, Kaiyuan Wang, Yao Wang, Junming Zeng, Yun Yang

Control Strategy for aNew DC-to-AC Converter Consisting of a Multilevel Converter and a Linear
L o U TSP 632
Ryoji Tsuruta, Shigeki Harada, Takahiro Urakabe, Hideaki Fujita

A High-Frequency-Link Single-Stage Three-Phase Cyclo-Active-Bridge INVerter ... 639
Mian Liao, Tanuj Sen, Minjie Chen

L oad-Independent Class-DE Inverter at 25% DULY RALIO .......cccoviieiririie e 646
Wengi Zhu, Ayano Komanaka, Yutaro Komiyama, Xiugin Wei, Kien Nguyen, Hirotaka Koizumi
Hiroo Sekiya

A Multiport Bidirectional HF-Link Split-Phase DC/DC/AC Universal Minimal Converter ..........ccccoovveveiviennns 650

Ruomu Hao, Soham Manjrekar, Aniruddh Marellapudi, Joseph Benzagquen, Deepak Divan

Universal Decentralized Control Scheme for Inverters: Integrating Grid-Forming and Grid-Following
Features for LOW-INErtia POWES SYSEEMS ......coiiiiiieretereeteree ettt sttt st st sttt se b e 656
Sally Sgjadian

Novel Primary Control Strategy for Off-Grid Green Hydrogen Production Without Short-Term Energy
R (0 =0T PSSO U PR ORI 663
Ignacio Ortiz, Pablo Garcia, Cristian Blanco, Angel Navarro-Rodriguez, Constanza Ahumada

Design of aHigh Step-Up Partia-Power Quadratic DC-DC Converter for Wide-Voltage Range
[ a0 o) 0] k= T oY o] 1o o] 1 671
Federico Emir Ricci, Sefano Cerutti, Francesco Musolino, Paolo Sefano Crovetti

A Novel Technique for Simultaneous EIS Measurements in Solar-Battery Hybrid Systems Using a
L7001 G0 01V = U 679
Smisi Mosamane, Paul Barendse, Pragasen Pillay

Electrical Characteristics Analysis of a Reconfigurable Series-Parallel PV Array Based on Fixed-Load

P2H System Considering Regional Seasonal Solar Irradiance and PV Module Temperaturein Korea................... 687
Kuk-Tai Chang, Cheol-Woong Choi, Gi-Tae Park, Jae-Sub Ko, Jong-Gyeum Kim, Woongkul Lee
Dae-Kyong Kim

Design Analysis and Control Optimization of Solar PV Powered AEM Electrolyzer with DAB

L0001 0177 (= PP PR U PRUPTPROPRPRPN 691
Gaurav Bhansali, Shreepooja Singh, Deepi Sngh, Samuel Defaz, Amirthagunaraj Yogarathnam
Rebecca Trojanowski, Fang Luo, Meng Yue



Design of Lossless Nanoparticle Configurations for Light Harvesting in GaAs Solar Cells ..., 699
Rongheng Li, Zichao Wei, Duncan Tyree, Ben Q. Li, Xuan Zhou

Design and Implementation of a Hybrid Microinverter for Single-Panel PV Systems........ccccceveveceveccececece e, 704
Mohammad Nilian, Reza Rezaii, | ssa Batarseh

Ultrahigh Step-Up Cubic SEmi-SEPIC CONVEITES ..ottt 710
Mohammadreza Mamashli, Mohsin Jamil, Soroush Esmaeili

A Novel LMSVM Method for Leakage Current Suppression in Transformerless T-type Three-Level
INIVEITENS ...ttt r b e bR e e e e R R e R R R R R R R R e R R s e e n e n e e er e 715
Ziyi Ning, Chang Liu, Zhaonan Li, Xiangyang Xing

A Triple-Phase Shift Modulation Strategy for a Dual-Active Bridge Modular Conversion System for
L= ot (0 NS = OSSN 723
Giuseppe Bossi, Ariya Sangwongwanich, Frede Blaabjerg, Alfonso Damiano

Modular Multilevel Series Parallel Converter based Battery Energy Storage System with Completely
DECENIAlIZEA CONLION ......ocueeieiieecie ettt ettt et e bt e e be e s re s e e sbesaeesbesasesbesstesbeesbesbeenseebeenseeseensesneessesneesbesnnesennn 731
Rishab Anand, Peng Han, Alex Q. Huang

Optimized MPPT in Electrolytic Capacitor-less Two-Stage |solated Converter for Induction Motor
(DT gAY N oo o= 1 o g ST UR PR 739
Aman Kumar, Vivek Nandan Lal, Rajeev Kumar Sngh

Stability Analysis of Grid-Following Inverter with Sinusoidal Compensator and Symmetrical PLL in
P\ PAADELAS DOMAIN ....cveeiiiecce ettt sttt e st e e e e e e e e s e e e e se s e aens 745
Shota Tanaka, Yoshio Tamari, Toshiji Kato, Kaoru Inoue

Stability Analysis of Grid-Following Inverter with Complex Vector Control and Lyapunov-Based
POWESN TTaCKING SCHEIMES ...ttt bbb e b s e bt e bt s b e st b et b et et et et e neebe e 752
Atsuhiro Sakuragi, Hiroki Ogawa, Toshiji Kato, Kaoru Inoue

A Method of Determining Ratio of GFM Converters Using Impedance SCan ..........c.ccueverenereseeneseeseeseseseseneens 759
Dong Li, Yi Qi, Hui Ding, Arunprasanth Sakthivel, Yi Zhang

Power Synchronization Control of Modular Multilevel Converter for a2 GW/525 kV HVDC System. ................. 765
Mahnoor Fatima, Omid Beik

Comparison of Optimal Control Mitigation Techniques for $E_{ 3} $ HEMP Insults Utilizing the
TransformMer NEULTEl Path .........ccoiiiirie e et er s s s aesae st e see st e aentesaenaenaeneennnneas 771
Connor A. Lehman, Rush D. Robinett, David G. Wilson, Wayne W. Weaver

Robust $H_{\infty} $ AC-Grid-Forming Electrolytic Capacitor-Free Fully Soft-Switched AC/DC

On-Board Charger for Vehicle-to-HOme APPLIICALION .........coe i e 777
Samak Derakhshan, John Lam

Multifunction Grid Forming Inverter for Harmonics Mitigation in AC Microgrid Systems ........ccceeeveeevveveceennnne. 784
Mohammed Alsubaie, Vasishta Burugula, Hamdan Alosaimi, Hadhlul Aladhyani, Osamah Aljumah
Subhashish Bhattacharya

A Novel Control Method for Cascaded H-Bridge Convertersto Supply Unbalanced DC Loads ..........cccoeerieeennee 792

Reza Mounesi, Saban Ozdemir, Necmi Altin, Adel Nasiri



Quantitative Evaluation of Minimum Technical Requirements for Synthetic Inertia...........ccooeoenceninininnenn 798
Ye-Chan Kim, Seung-Ho Song

An Improved Coordinated Strategy of PV-ESS-SVG for Voltage Quality Enhancement in LV
DIStIDULION NBIWOTKS ......evieeiisiecciece ettt ettt sttt st st et e seebeseebeseebese e st sa e st st ene st et ebe e ebeseebesenbenens 805
Qiang Bi, Kai Sun

Delay Compensation with Direct Synthesis Based Fregquency Controller for Thermal Power System ................... 810
Deepak Kumar, Mohamed Alkhatib, G. Lloyds Raja, Omar Al Zaabi, Khalifa Al Hosani
Utkal Ranjan Muduli

Passivity Enhancement Using Positive Active Damping for LCL-Type Grid-Connected Inverters with
Inverter-Side CUrrent FEEADAECK ..o 816
Deokyong Woo, Sungmin Kim

Continuous Control Set Model Predictive Control with Nestorov Accelerated Gradient for Power
(©00]01V/< 0 1 £ URRRRRRt 823
Jo&o Victor Lopes Rosa, Fernanda De Morais Carnielutti, Humberto Pinheiro

Ultra-Low Freguency Oscillation Caused by Doubly-Fed Wind Turbinesin Thermal Power Generation
Y 01T PP 829
Yanjun Liu, Wei He, Yifan Fang, Jiabing Hu, Meng Zhan, Wei Huang, Xiaojie Zhang

Dynamic Power Sharing Control Strategy for Hybrid Hydrogen Electrolyzer-Supercapacitor System in
FreqUENCY REQUIBLTON .......ooueiiieeeeeteie ettt ettt b e bbb e beseese e b e e e e e e e aeeae e Rt ebeebesaeebesbesbeseenbanbeseans 835
Guangjie Gao, Pengfeng Lin, Miao Zhu, Tiantian Ji, Qingzuo Meng

Optimized Design and Control Strategy of Flexible DC Chopper with Concentrated Braking Resistor ................. 840
Jiagi Chen, Zhanging Yu, Lu Qu, Jiahao Guo, Yushuo Chen, Kangsheng Cui, Shang Wu, Changbing Liu

Grid Impact Assessment of DC Microgrid Interfaced Grid-Supporting Rectifier Compliant with |EEE
S 1 1= I 15 844
Bigi Wang, Naresh N. Nandola, Xiaofan Wu, Rolando Burgos

Dual-Loop Based Small-Signal Analysis of MMC Based on Grid Forming Control ..........c.cccceeeveenenieneneneneneens 851
Harshit Nath, Sulaiman Alshammari, Hadhlul Aladhyani, Hamdan Alosaimi, Subhashish Bhattacharya

Stability Region Analysis of Parallel MMC-HVDC Systems for Offshore Wind Energy Integration .................... 856
Hadhlul Aladhyani, Hamdan Alosaimi, Mohammed Alsubaie, Harshit Nath, Subhashish Bhattacharya

Data-Driven Voltage Regulation of Distribution Grid Using Nonlinear Autoregressive Model with
EXOQENOUS INPULS (NARX) .ottt sttt st s st s b e et bbbt bbb e bt nnne 862
Vrushabh S. Donge, Joao O. Pereira Pinto, Aswad Adib, Radha S ee Krishna Moorthy, Madhu Chinthavali

Large Language Models for Solving Economic Dispatch Problem ... 868
Sna Mohammadi, Ali Hassan, Rouzbeh Haghighi, Van-Hai Bui, Wencong Su

Optimization-Based Parameter |dentification for Lumped Parameter Modeling of High-Frequency
Characteristics in EIECHC MAChINGES ..ottt enes 873
Ravneel Prasad, Bingwei Jing, Guoyu Chu, Rukmi Dutta

Explainable Hybrid Deep Learning Model for State of Charge Estimation in Real-World Driving Cycles............ 880
Anantha Padmanabhan N K, Ankit Kumar Pratihasta, Sanjay Kumar Singh, Rajeev Kumar Sngh
Rakesh Kumar Misra



An AdaDelta-Based Maximum Power Point Tracking Algorithm for aPV System ... 885
Jianwu Zeng

Real-Time Charging and Routing for Electric Long-Haul Trucks via Reinforcement Learning ...........cccceevevveenen. 890
Luis Barba, Sara Ahmed, Miltiadis Alamaniotis, Nikolaos Gatsis, Athanasios Arvanitidis

|CA-RP Image Conversion Based Autoencoder for Abnormal Cell Detection in Battery Module .............ccc....... 896
Dongcheol Lee, Minju Sim, Heechan Lee, Okemakinde Femi, Wonnki Na, Jonghoon Kim

Multi-Fault Diagnosis of Lithium-lon Batteries Using DTW-Transformed EIS Dataand CNN ...........cccccoceeennenee. 901
Eunjin Kang, Jaea Lee, Yuxin Zhang, Taegeon Ahn, Woonki Na, Jonghoon Kim

Al-Driven Reduced-order Modeling for Torque and Efficiency Prediction of Sensor-less PMSM
L0011 (o) OSSR 906
Lavanya Vadamodala, Farid Zidat, Charishma Modem

Deep Reinforcement Learning for Mixed Integer Programing Problemsin Static Voltage Control of
Power Systems with PV SOUrCES anNd EVS LOAH .....c..ceviiiiiiiriiirieieiee ettt s 912
Boya Wang, Matthias Preindl

Phase-Frequency Hybrid Control of CLLC Resonant Converter-Based Bi-Directional LDC for Electric
VBNICIES ..ottt b et b e e b e e h e s e R e R e R R R AR SR e SR e R e R R e R Rt R Rt R Rt R Rt Rt Rt r et nrens 917
Seung-Jun Lee, Issac Kim, Won-Yong Jang, Jung-Wook Park

AC Battery in a Cascaded H-Bridge Topology for Electric VENICIES ..o 924
Elie Libbos, Sombuddha Chakraborty

Transformer Design Method Containing the Resonant I nductance with Reducing AC Copper loss Using
Separated Gap 0N CLLC CONVEITEL .......cuiiiiieirieieeie ettt sttt sttt b et b e se ke se ke seebeseebesbesesbe e sbenesbeneas 930
Geun Wan Koo, Jun-Youl Ryu, Jun Young Lee, Hyun-Soo Seol, Jeonghun Lee, Jun-Ho Kim

4-DoF Control and Efficiency Oriented Co-Optimization of a 15-kW Multilevel Series Resonant DAB
(ML -SRDAB) CONVEITE ....ccutitiiiiiititieierie sttt seeseeeees et esesse st sbesbesaeseebeseeseeasess e e eaeaseeaeaseabesbesaesbesbeseeseensanseeenseneann 935
Rachit Pradhan, Guvanthi Abeysinghe Mudiyanselage, Kyle Kozielski, Shreyas B. Shah, Ali Emadi

A Power Decoupling Control Method for a Matrix Converter-Based DAB AC-DC Converter .........ccocevvvevveenenne. 943
Makoto Ishii, Shohei Komeda, Shunsuke Takuma, Yoshiya Ohnuma

High-Power Density 210 kW Fuel Cell DC-DC Converter with Adaptive Duty Control for ZVT-PRC
fL 1o o0 oo | OO SO PSP 949
Sang Min Park, Hyoung-Kyu Yang, Dae Yeon Hwang, Dongmyoung Joo, Joon Sung Park

Optimal Torque Distribution Integrated with an ARCP Inverter for Dual-Motor All-Wheel Drive
EIECHTC VENICIES ...ttt b e b e bt e bt e bR st b et e b et b se b e seebeneebennenens 954
Mingi Oh, Junyeong Jung, Igbal Husain

Modeling and Impedance-Based Stability Analysis of On-Board DC Electric Power Systems..........cccceveevvenenneee. 960
Ashkan Barzkar, Qing Lin, Mohammad Nair Aalam, Tim Thacker, Rolando Burgos

A Low-Voltage DC-DC Converter with Integrated Vehicle-to-Load (V2L) Circuit for Hybrid Electric
VBNICIES (HEV'S) .ttt et e et b bbb e b e e b e e bt b e s b bt s b bt s bbbt ee 968
Gyeong-Hyun Kwon, Dong-In Lee, Yeonho Jeong, Han-Shin Youn

Single-Stage Multiport AC-DC Conversion with Embedded DC-DC Stages for Three-Phase Systems ................. 974
Asad Hameed, Gerry Moschopoul os



Structure and Controls for aMV-Scalable Solid State TranSfOMMET ........coocueeiieiie i e 980
Jesse Leonard, Ravisekhar Raju, Jian Dai

Solid State Transformer Based Bidirectional AC-DC Converter for Traction Applications .........cccceeveeveveceeeennnn, 986
Shalini Deshmukh, Moumita Das

Parallel-Series Six-Leg Single-Phase AC-DC-AC CONVEITEN .......ccoeirerirerrerese st 992
Fabio Xavier Guedes Filho, Cursino Brandao Jacobina, Alan Santana Felinto, Jean Torelli Cardoso

Modified Discontinuous Modulation for Mitigating Distortions at Phase Clamping in Y -Converter ..................... 999
Ahmed Y. Farag, Davide Biadene, Tommaso Caldognetto, Paolo Magnone, Paolo Mattavelli

Isolated Y -Connected Multiport Converter for Interconnecting DC Systems with the AC Grid ........cccoveveuenenee. 1007
Khaled A. A. Mohammed, Ahmed Y. Farag, Davide Biadene, Tommaso Caldognetto, Paolo Magnone
Paolo Mattavelli

A New Three-Phase Buck-Boost Current-Source Converter with Bidirectional SWitches ........cccccevvevcvvcvvivnninnne 1013
Yan Pontes Figueiredo, Vinicius Freire Bezerra, Montié Alves Vitorino, Jens Friebe

An H-Bridge-Multiplexed Single-Stage I solated AC-DC Converter with a Fifth-Order Resonant Tank .............. 1021
Taiming Chen, Junwel Liu, Xiaobiao Wang, Gaoxiang Chen, Wenjie Xu, Hai Xu, Kerui Li, Yi Zhang

Design and Validation of a Three-Phase Current-Fed Triple-Active Bridge for Fuel-Cell Electric
R 2= 2o =2 OSR 1026
Paul Kowalewski, André Thonnessen, Niklas Fritz, Laurids Schmitz, Rik W. de Doncker

High-Power-Density Capacitively |solated Three-Phase LLC Resonant Converter for 380 V DC Power
SUPPIY SYSEEIMS ..ttt bbbt b bbbt b et b e b b e bbbt e bt e b et b et b et bt bbb 1033
Keigo Arita, Yusuke Hayashi, Tatsunori Sakano

Design and Implementation of a 1000V Input SiC/Si Hybrid LLC Resonant Converter with
Asymmetrical Input and Paralleled OULPUL SEIUCTUNE ........ccooeiieirieeeeeiere st sbe b e 1040
Yue Liu, C. Q. Jiang, Chen Chen, Tianlu Ma, Sheng Ren, Junhui Yang, Hongfei Wu

Power Flow Analysis of Dual Active Bridge Converter with Series Capacitors for Topology Morphing ............ 1045
Jiho Song, Jeongbae Park, Ki-Bum Park

Phase Shift Compensation Method for a DAB Converter Considering Parasitic Capacitance and Diode
Forward Voltage USING SIC-MOSFETS .....ccciiiriereeie ettt sttt sttt s b e s be s ebe s b e b st se st et b et sbe e 1051
Cheol-Woong Choi, Jae-Sub Ko, Jong-Gyeum Kim, Woongkul Lee, Dae-Kyong Kim

Investigating the Impact of Transformer Parasitic Capacitance at High Frequencies on ZVS

Performance in Ultra-Compact Active Clamp Flyback CONVEITEIS .......cooiiiriirieeerere st 1057
Navid Hadifar, Farrukh Jamshed, Xuan Wang, Ali Haji Ali Biglo, Reza Mounesi, Enrico Santi
Mark G. Allen, Adel Nasiri

Medium Voltage Insulated MHz Wireless Power Transfer Coils Based Auxiliary Power Supply System ........... 1063
Abhinav Soni, Dong Dong, Rolando Burgos

Regenerative Efficiency Evaluation of Dual Active Bridge Convertersin Medium-Voltage Applications .......... 1071
Mohammad Mahinur Rahman, Wensong Yu, Igbal Husain, Srdjan Lukic

GaN Based Ultra-High-Density Wide-Voltage-Range Auxiliary Power Module for Electric Vehicles................. 1077
Ripun Phukan, Randy Beckemeyer, Peter Barbosa



Adaptive Switching Technique for DC-DC Dual Active Bridge Integrating Diverse Charging Methods.............. 1084
Priyatosh Jena, Rajeev Kumar Sngh, Vivek Nandan Lal

L oad-Independent Modulation Method for Isolated DC/DC Bridge CONVENEN'S .......c.coveeeeeeeesereseseseseeseesses 1091
Ashwin Shejwalkar, Mahima Gupta

Multiobjective Optimization of an Input-Series-Output-Parallel LLC CONVENES .......ccceeveireineeneeseesieeee 1098
Andrea Volpini, Giulia Tresca, Behrouz Mohammadzadeh, Filippo Gemma, Pericle Zanchetta

Open-Circuit Switch Fault Detection Method Using Resonant Capacitor Voltage for Full-bridge LLC
RESONANT CONVEITEIS ...ttt s r e E e e e b e e se et b e e b e sb e r e b e e r e re s 1105
Sujin Kang, Suyong Chae

10 kV Class 14 MHZz I Solated POWEr SUPPIY ...cvcvrvieieiirireeieieiesisieeeesestsesesesastesesessssesesesessssesesessssessssssssnsessnssensens 1111
Elvey Tessaro Andrade, Rajendra Prasad Kandula, Marcio L. Magri Kimpara

Grid Impedance Estimation for Single-Phase PFC Converter in OBC Based on Complex Coefficient
LT ettt ettt e bbb e b e e beehe e beehe e bt eaeeaheeeesheetesheebeiheebeeheenbeehaenbeeheebeeaeenteeaneereennas 1118
Chaeyeon Lee, Won-Yong Jang, Jihyeon Yun, Hyeonwoo Jung, Issac Kim, Jung-Wook Park

Unsupervised Instability Detection Method Based on Siamese Network Framework in DC Microgrid
with Consideration of Background HarmONICS ...........coiiiiiiiiiiine et st 1125
Xuegi Liu, Xin Zhang, Xia Chen

An Adaptive Oscillation Suppression Strategy Based on SOGI-FLL for Cascaded DC Systems ..........ccccevveveenee. 1129
Youlin Fan, Tonglu Wang, Bi'an Zhao, Yue Wang, Xinyang Su

Robust Stability Analysis and Optimal Control Design Method of Grid-Forming Converter Considering
SoUrce-Grid Parameters UNCEITAINLY ........ccoceieirieirieesieesteneste st sttt st st bbb et st se et seebesaene 1136
Qiong Chen, Xiagjie Shi, Lei Lin

Enhancing Stability of DC Cascaded System by Using Nonlinear Inductor and Virtual Inductor
Resistance Control in Source-INterface CONVEITEY ..o e 1142
Shaocong Wang, Henry Shu-Hung Chung, Ruihua Shen, Hongjian Lin, Weimin \WWu

dg-Frame Small-Signal Impedance Modeling of a Synchronous Maching ............ccccevvveveveiciccecccese e 1148
Mohammad Nair Aalam, Ye Tang, Timothy Thacker, Rolando Burgos

Mixed Potential Theory-Based Large-Signal Stability Analysis Method for Multi-Port Dual DC Buses
POWEE ROULEY ...ttt ettt sttt s a e b e s ae e et e e e st e e ab e e sh e e e s e e she e et e e sbe e ea b e e saeesabeesaeenareesbeesnneenneean 1155
Bingjie Liu, Yaopeng Huang, Xianzhe Pang, Alian Chen, Wei Wang, Shijie Cheng

A Novel Grid Impedance Estimation Method for Grid-Connected Inverter Systems Using LSTM Neural

INEEWOIKS ...ttt ettt r et bt h e b e bt se b4 e bt s e b e e e e b e e R e R e e R e Re e R e e e R e e e R e ne e R e Ao eb e s e ebeseebeseebenreneerenennenea 1161
Smone Cossu, Farnoush Shamsazad, Samuela Rokocakau, Oriana Benfatto, Giulia Tresca, Norma Anglani
Pericle Zanchetta

Condition Monitoring of DC-Link Capacitors of Three-Level NPC Inverters Based on
L@ Tz 10T DT ot g0 T I = T 1168
Kyu-Jin Min, Ui-Min Choi

Analysis of Inverter Input Current for Five-Phase PMSM Considering Third Harmonic Back-EMF ................... 1174
Xinyi Hu, Bin Li, Feng Xu, Yong Li, Guidan Li, Tong He



DC-Link Harmonic Suppression for Five-Phase Inverters Under Unbalanced Conditions Based on
Carrier PRase SNIE ..ottt b et b et b e e b e b e b e bt renennene
Xinyi Hu, Bin Li, Feng Xu, Yong Li, Guidan Li, Tong He

A Modified Fractional-Order Approach to Model Capacitors as a Constant Phase Element ...........ccccceveieveeenens
Douglas W. L. Slva, Rafael Slva, Ricardo L. A. Ribeiro, Thiago O. A. Rocha, Jean T. Cardoso

Online Monitoring and Control of Power Converter Junction Temperature in Wave Energy Systems
Using Finite Control Set Model Predictive CONIOl .........ccooeieieeieieecese s e e s seenes
Qiang Mu, Jiale Zhou, Zaheen Mustakin, Lucas Pereira, Babak Parkhideh, Tiefu Zhao

Reliability Evaluation of SIC MOSFET Module Developed for Electric Vehicles based on Mission
PIOTIIES .ottt b bt e a e E et bR e R e e e b e b e e e Rt eE e R AR R R R R ARt Rt Rt R et b e r e
Taerim Ryu, Ui-Min Choi, Min-Ki Kim, Jangmuk Lim

Toward Robust Condition Monitoring of SIC MOSFETSs using Switching Delay Measurements...........cc.cevenen.
Laurids Schmitz, Xin Yen Woon, Paul Kowalewski, Rik W. de Doncker

DC-Link Capacitor Current Analysis for Five-Phase Inverters with Third Harmonic Current Injection ..............
Xinyi Hu, Bin Li, Feng Xu, Yong Li, Guidan Li, Tong He

A Bayesian Network Framework for Boost Converter Reliability Assessment and Component
COTEBLION ANBIYSIS ...ttt sttt he et e s aesb e be s bese e b et e ae e e e aeemeeaeeaeeaeeaeebeebesbeseesbesbeseensensenseneaneas
Mahdi Ghavamingjad, Van-Hai Bui, Menggi Wang, Wencong Su, Niccold Meneghetti, Duc Dung Le

Mechanism Analysis and Mitigation Strategy for SSCB's False Triggering in Voltage Source Inverters
With DECOUPITING CAPACITOIS ....e.veiviieieiteste ettt ettt sttt te s te st e et e e e e esa e e eaeeseeseaaeebestesaessetestessensensensennennnnen
Da Zhou, Zhigiang Wang, Yimin Zhou, Xiaojie $hi, Neng Wang, Yanqiu Li

Positional Embedding Comparison for Improved 1-D Convolutional Transformer Hybrid Neural

Network Fault Diagnosis 0N POWEr CONVEITE'S .........cuieririiririerieiereete et st sttt e bbb se b seebeseebeseeseseeseseas
Samuela Rokocakau, Farnoush Shamsazad, Giulia Tresca, Pericle Zanchetta, Giansalvo Cirrincione
Maurizio Cirrincione

Online Condition Monitoring of Bond Wire Degradation Using Temperature Compensated on-State
RESISIAINCE .....cveeeteeet ettt bbb b bR b £ R R R R R R e R R R R R Rt Rt Rt R R
Bhanu Pratap Sngh, Hans-Peter Nee, Saffan Norrga

Noise-lmmune Desaturation Protection for SIC MOSFETs Using Commercial Gate Drivers with
Configurable VOItagE MarQiNS .......ceieiiiiiie et e st ettt ettt st st e st se et e te e e e e seeseeneeseesesseesesbestesaenrenteses
Nazmul Hassan, Md Didarul Alam, Srdjan Lukic

Model Predictive Control of Dual Active Bridge Converter Based on Backflow Power Optimization ................
Jize Zhu, Bingle Liu, Jie Gan, Gaoxiang Ye, Syu Huang, Pan Wang

An Optimal DC-Link Control Strategy for Multi-Phase Cascaded BOoSt CONVEIEY ..........ccocovereriereeriereeneeienennes
Seungmin Kim, Seungjin Jo, Yeongseon Lee, Seungsoo Kim, Gwang-Su Park, Dong-Hee Kim

Power Flow Control of the DC-DC-DC Triple Active Bridge CONVENES .........ccccvevevierierieeeeeeeeeeee s e se e
Lauryn Morris, Thomas W. Francois, Jonathan Saelens, Jacob Byers, Arnold Fernandes
Praneeth Uddarraju, Jonathan W. Kimball

Modulated-Model Predictive Control for Interleaved BOOSt CONVEITErS ........ccccvvereereriereeeeesesesesesnseese e senneas
Jacopo Riccio, Henry Zapata Fonseca, Luca Tarisciotti, Michele Degano, Andrew Trentin



Adaptive Control of MMC-Like with Unevenly Degraded SUPErCapaCitors ..........coeouereeereriereseseseeseesie e seeneas 1286
Crigtina Terlizzi, Sefano Bifaretti, Alberto Ferro, Thomas Franke, Alessandro Lampasi

Boundary Control for Power Hardware-in-the-Loop APpliCatioNS ..........ccceveieieierieiecee st 1293
Troy Eskilson, Carl Ngai Man Ho

Inductive Crimping of Flat Wire CONAUCLONS ........c.ciuiiriiiriiiriieeie sttt st 1300
Alexander Kuehl

Effects of Motor Bench System Characteristics on Motor and Inverter Efficiency Measurement Using a
Precision Wide-Band POWEN ANAIYZEN ...ttt bbb et e e ne e 1306
Masakazu Akahane, Miyuki Nakamura, Kazunobu Hayashi, Shuhei Yamada, Hidemine Obara

Optimal Cost-Effective Solutions Considering Power Factor in Fractional-Slot Concentrated Windings............. 1311
Seong Been Bae, Hyo Jeong Gong, Sung Hoon Cho, Bulent Sarlioglu, Seun Guy Min

Characteristics Investigation of Nanocrystalline Core as POWEr INAUCLOT .........cccveiiierinninsense e 1318
Chen Chen, Tianlu Ma, Yue Liu, Hao Guo, Ben Zhang, Junhui Yang, Zhaozheng Zhu, C. Q. Jiang

Variable Leakage Flux Permanent Magnet Synchronous Machines L oss Distribution for PM

LI 0= = LU= 0o L1 (o OSSR 1323
Javier G.-A. Tiemblo, Marcos Orviz, Diego F. Laborda, Toru Matsuura, Kensuke Sasaki, Takashi Kato
David Reigosa

Validation of Additive Silicon Steel in Inverter Fed APPliCatioNS .........cccveieieiie e 1328
Kenneth Johnson, Ali Bazzi

Evaluation of Superconducting AC Lossesin a Simplified Induction Machine Rotor Cage ........cccceevveveverviennnns 1334
Nicholas Sorti, Emmanuel Agamioh

Iron Lossesin Non-Oriented Electrical Steels Excited by Three-Level GaN PWM Inverter .........ccoceoeveveienne. 1342
Angelo Di Cataldo, L. D. Tornello, Giacomo Scelba, Slvio Vaschetto, Andrea Cavagnino

Thermal System Identification of Electric Machine Stators using ARX Methods ..........ccccevveveneiesecieieceeeenns 1348
Nicholas Krause, Dominick Sossong, lan P. Brown

Reduced-Order Modeling of PM Motors for PWM Loss Estimationin VS, T-Type MV S| and CSI

Immanuel Williams, Maheep Bhatt, Bulent Sarlioglu, Thomas M. Jahns

Impact of Hairpin End Winding Geometry on Spray Cooling PerformancCe ..........ccocoeereieneneneeseeeeieseseeeneeies 1363
Danielly Lima Bezerra, Antonino La Rocca, Tianjie Zou, Salvatore La Rocca, Hailin Huang
Alasdair Cairns, Chris Gerada, Jan Majer, Jay Al-Tayie

Non-rare-earth Hybrid Radial-axial Permanent Magnet Synchronous Motor with Aligned Torque
(0] 10001 01 K53 SRR USRI 1369
Mohamed Madboly, Maged Ibrahim

Designing for Simplicity: A Novel Segmented-Stator Axial Flux Permanent Magnet Motor with
TAPE-WOUNT CUL COMES ...ttt ettt sttt bbb bt e b e b st btttk et b et b et b e e b e b e b et et s b e st s bt et 1375
WaiYan Chan, Lei Zhou

Optimal Design of Axial Flux Motors with Housing L oss Consideration Based on Transfer Learning
USINg QUESI-3D aN0 3D FEA ...ttt oo b bt e b bt e bbbt e bt e bt e 1382
Byeong-Cheol Bae, Jae-Hyeon Kim, So-Yeon Im, Jae-Woong Jung, Myung-Seop Lim



Enhancing the Performance of Axial Flux Motors Using Multiphase Windings for Aerospace
F N oo [T or= 1 o] o< TR 1389
Ahmed Aldandan, Hussain A. Hussain

Radial-Y oke Axial-Flux Switched Reluctance Motors for Light-Weight and Short-Length In-Wheel
LI L0 A o] o] o= (]SSR 1397
Alireza Sohrabzadeh, Solmaz Kahourzade, Amin Mahmoudi, Wen L. Soong

High Torque Density Dual-Stator Vernier Motors with Flux Concentrating ROLOI'S .........ccovvrereinenmnrernenennenenen. 1403
Esmaeil Mohammadi, Ali Mohammadi, Mohammad Amin Jalali Kondelaji, Pedram Asef, lon G. Boldea
Dan M. lonel

FEA Based Multi-Objective Optimization of Axial Flux Induction Machine for Wide Speed Operation
USING High-Fidelity MO ...ttt b bt bbb e e et e b e e e e e e e neenennas 1410
Aquib Ahmed, Md Khalid Mahmud Bin Azam, Yilmaz Sozer, Algjandro Pina Ortega

Design Optimization and Scaling of Coreless AFPM Machines Using Hybrid FEA-Based Differential
Evolution and Maching LEAIMING .......cc.eiueiieiiieeci e st s e st s et e e e s s e sestessesaeebestesresbetessessensansensennenens 1415
Matin Vatani, David R. Stewart, Donovin D. Lewis, Dan M. lonel

Dual-Rotor Machine Structure with Axial-Assist Halbach Array Permanent Magnet ..........cocoovenvennienecneenens 1422
Soheil Yousefnegjad, Ebrahim Amiri, Parviz Rastgoufard

Equivalent Circuit-Based Analysis of Current Sharing in Planar Transformer Parallel Windings...........ccccoceee. 1428
Yan Liang, Yi-Hsun Hsieh, Qiang Li

Methodology for Determining the Number of Rotor Bars in Induction Motors Considering Synchronous
QLI T0 (V1= 0o ANV AT =i o) o T 1436
Tae-Gun Lee, Yun-Jae Won, Hyun-Su Kim, Jin-Cheol Park, Myung-Seop Lim

Hybrid Flux Type Magnet-Assisted Wound Field Motor Combining Axial and Radial Flux Path ....................... 1444
Yuki Hidaka, Shunsuke Yamamoto

Optimization of a Wound Field Synchronous Machine Using Surrogate Models: A Comparative Study

of Support Vector Regression and Neural NEIWOIKS ........couoiiiiieeieeeiee sttt sne 1450
Ahmed Shoeb, Vedanadam Mudambai Acharya, Dheeraj Bobba, Ryoko Imamura, Anvar Khamitov
Sainan Xue

Stator Temperature Rise of Synchronous Condenser Affected by Air Volume Allocation ..........cccceccveeveieiennns 1457

Meihong Song, Guorui Xu

Inertial Support Capability of Dual-Excited Synchronous Condenser Using Adaptive Control Strategy
IN RENEWEDIE ENEIJY SYSEEMS ...c.eiuiiieiitiirtiirt ettt bbbt b et b e e bbbt st bne 1462
Guorui Xu, Guangliang Yang, Zhongcheng Cao, Zhigiang Li, Yang Xiao

Optimal Sizing of Slot Concentrated PM Synchronous Motors Using Loading Separation Theorem ................... 1468
Jeonghan Lee, Byungtaek Kim

Early Diagnosis and Evaluation of Stator Turn Open Fault in PMSM Using Zero-Sequence Voltage and
L =S A = Y S 1475
Jiyeh Song, Kahyun Lee

Detection and Discernment of Asymmetric Fault Based on Zero-Sequence V oltage Component in
PMSM Under FIux-Weakening CONLIOl ..........cociiiiiiriiniieeneerse sttt 1481
Haolan Zhan, Wei Liu, Xiaotian Xie, Zekai Lyu, K. T. Chau



L oss Characterization and Optimal Switching Frequency Selection in Low-1nductance High-Speed
PMSMs Driven by aWide Bandgap GaN INVEITEY ..ot sbe b e s seeean 1486
Theophilus Narteh Wakemeh, Junyeong Jung, Igbal Husain

Novel Rotor Surface Profile Control Method for Minimizing Position Error in VR Resolvers by
L F= 1 00T T = 1 o o ST 1492
Ju-Yeong shin, Gilsu Choi

A Sensorless Control Scheme of Switched Reluctance Motor Using Unsaturated Inductance
Reconstruction and Newton-Raphson MEtNOM ..o 1499
Dexu Lv, Haizhi Sun, Wen Ding, Zhanyuan Su, Da Wang

Advanced DPWM Method for Reducing Overvoltage Based on P& O Algorithm in Motor Drive
Byung-Woo Kang, Kyo-Beum Lee

DPWM Method for Reducing Switching Losses in Single Inverter Dual Parallel PMSM Drives...........ccocu..... 1509
Sang-Jun Lee, Hyung-Woo Lee, Kyo-Beum Lee

Stability Control via Phase Lead Compensation for Single Inverter Dual Parallel PMSM Drives........ccccceeveenen. 1514
Jae-Seong Kim, Hyung-Woo Lee, Kyo-Beum Lee

Position Estimation Errors Analysis of Back-EM F-Based Sensorless SynRM Control Method under
MuUlti Parameter MISMEECH .........coviiiieieee bbbt b e 1519
Fengtao Gao, Yifu Ren, Yatai Ji, Wei Liu, Zhonggang Yin, Pinjia Zhang

Metric Learning-Based Open-Circuit Fault Diagnosis Method for Three-Phase Inverters..........cocoeeeveeeececeeennnn, 1525
Weigian Li, Huanyu Li, Xiangyu Sun, Xiao Chen, Antonio Griffo

SOGI-Based Switch Fault Identification for aMultiple BLDC Motor Drive System ........cccocoveenennenenenenienenns 1531
Van Nam Nguyen, Quang-Manh Hoang, Van-Hai Bui, Leila Parsa, Taehyung Kim

Low Speed Sensorless Control Performance Improvement Using Dynamic Range ADC ........ccccooveviveneneneenens 1537
Kaito Watanabe, Sari Maekawa

Optimizing Resolver Lobe Count for Enhanced Motor Control Performance: A Comprehensive Study .............. 1543
Prathima Nuli, Tanvi Nagarale, Vinod Peddi, Brian Gallert

Mixed-Error-Based ADRC Speed Control fOr PMSM ..o 1549
Benkang Tan, Yanfei Cao, Zhigiang Wang, Tingna Shi

Optimization of Electric Field Distribution in Wide-Bandgap Semiconductor Power Modules via
CBN-Pl COMPOSITE COBLING ...cveveteitinteriestisteseeseereeeeeseeae et sbesbesaesaesbesbeseeseaseneaaeeaeeaeeaesbesbesaeseesbesbeseensansesensanens 1554
Lantian Bi, Hong Zhang, Ying Han, Tianshu Yuan, Dingkun Ma, Hongyan Xia, Laili Wang

Impact of Material Anisotropy on Thermal Concentration in SIC MOSFETSs During Avalanche
BIrEaKAOWN FBUITS ......ouiiviicieeteseete sttt stk et st e st b e s e e st s e e st s b e se st e st et e e et e st et e se et e seebessebesaeneneas 1559
Yifan Wu, Yuzhi Chen, Chi Li, Zedong Zheng

Discrete GaN HEMTs Experimental Characterization and Comparison for the Design of Power
Convertersin Traction APPIICALIONS .........coeiiuiiriiirireeeree ettt bbb e e 1565
Smone Giuffrida, Fabio Mandrile, Radu Bojoi

Loss Analysis of Si/SiC Hybrid Switch Inverter for 150 kW EV Motor Under Driving Cycles .........cccoovvenenanne 1573
Ji-Heon Kim, Gyeong-Ho Park, Bon-Gwan Gu, Jung-gi Lee



Failure Phenomenon of Integrated Gate Commutated Thyristors Under Surge CUrrent ..........ccoceeerereereererceniennens 1578
Jianhong Pan, Fucheng Liu, Chen Yang, Chunpin Ren, Jiapeng Liu, Jingbo Wu, Chunying Zhang
Jinpeng Wu

Parallel MOSFET Module with Low Parasitic Inductance and Balanced Dynamic Current ...........cccccveveeeereenene. 1582
Ge Yang, Arindam Srcar, Wei Liu, Xiu Yao

Switching Speed Comparison of Medium-Voltage SIC MOSFETS (3.3 KV - 10KV) ..ooeiviivinrirniiecrecne 1587
Nianzun Qi, Masaki Takahashi, Morten Rahr Nielsen, Zhixing Yan, Gao Liu, Sefan Meyer, Hongbo Zhao
Asger Bjgrn Jargensen, Sig Munk-Nielsen

Cathode-L ocalized Defects Structure: Enhancing Turn-Off Capability of IGCTsvia Carrier Lifetime
[T L aT= = o1 oo RS URUR U PRRN 1595
Chunpin Ren, Yiying Zhu, Jiapeng Liu, Aowel Shi, Jianhong Pan, Jinpeng Wu

Wide Bandgap Power Semiconductors Evaluations Based on Operating Condition Figure of Merits .................. 1599
Vafa Marzang, Shuo Wang, Dong Cao

Design and Characterization of GaN Bidirectional Switches Enabled Commutation Cell for Three-Phase
Current Source ConVerter APPHICALIONS .........ooiieiririerre ettt sttt sb e bne 1605
Sijan Sngh, Vignesh Kumar R C, Ramandeep Narwal, Sheha Narasimhan, Subhashish Bhattacharya

Novel DPT-Based SPICE Maodeling Approach for Enhanced Prediction of Parallel SiIC MOSFET
STV (g T o )Y =T oSSR PPN 1613
Dimitrios Deldimos, Fausto Stella, Gianmario Pellegrino

Smart IGBT Driver with Passive and Self-Adjusting Gate Resistor in EV Traction Inverter Application ............ 1619
Yongchun Ni, Euzeli Cipriano dos Santos, Haitham Kanakri, Eric Jaebker

Comparative Analysis of High-Power Transient Voltage SUppression Diodes ..........cveeveereeneeneenieenieeniens 1627
Yang Xu, Xingyue Tian, Ruirui Chen, Ching-Hsiang Yang, Samuel J. Klein, Hua Bai, Fred Wang

Xin Wang, Yingzhou Peng, Wen Huang, Kaichun Wang, Zhikang Shuai

Optimized Magnetic Integration Design and Performance Analysis of Single-Stage Half-Bridge DAB
SEriES-RESONGNT IMICTOINVEITENS ......vcuiieiiiieieeieee ettt sttt se ettt sttt et et et e st et e se et e seebeseese s e ne st nestne 1637
Xinyu He, Hao Chu, Wenzhe Xu, Xuchen Sun, Jiajia Guan, Tianxi Li, Cai Chen, Yong Kang

Application of aNovel Nanocrystalline Ribbon-Based Integrated Inductive-Capacitive Corein LLC
RESONANT CONVEITEIS ....eotieieiieeeesieee ettt et este et e s eeeeesaeeeesseeseesseenbeeseenbeeaeeseeneeaseeneesseessesneeseesneessennsansenns 1643
Taiming Chen, Zhichao Luo, Zhihuang Liang, Wenke Mao, Junwei Liu, Kerui Li, Wei Liu, Yi Zhang

Aluminum Litz Wire: Experimental Analysis of aLow-Cost Alternative to Copper Litz Wire .......cccceeeeercenene. 1648
Allen T. Nguyen, Jenna Lee, Sebastian R. Sahlman, Charles R. Sullivan

Analytic iGSE Solution for Core Loss Calculation in Single-Phase VS| or Totem-Pole PFC for
L NS (= (=5 ST @) 11 o) S 1654
Mateus Constantino Orige, Bruno Bertoldi, Roberto Francisco Coelho, Lenon Schmitz

Evauation of Insulation Lifetime for Automotive Motor Windings Using SiC/GaN Power Device.................... 1660
Hiroaki Matsumori, Kazuki Kobayakawa, Takashi Kosaka



Additive Manufactured V apor-Chamber-Based Two Phase Modular Cold Plate for TO-247- Packaged
POWET SEIMICONTUCTON ......cviuiiteieteest ettt sttt ettt b et b et b e se b se b se b sa bt e e bRt e R et e b et s b et e b e e b e 1664
Ishfaqur Rahman, Jason Auduong, Scott Thompson, Qingyun Huang

Design and Evaluation of Direct-Oil-Cooled SIC POWEr MOAUIES ..........cccueiveiieierieeeeeeecesee et 1671
Tobias Kamp, Jonas Genz, Hakim El Bahi, Dounia Oustad, Tianlong B. Albert, Rik W. De Doncker

Planar Permanent Magnet Biased Inductor with Improved Current Density Distribution ..., 1677
Andres Revilla Aguilar, Binyu Cui, Jun Wang, Hongbo Zhao

Immersive Direct Impingement Cooling for Modular Power EIECIIONICS .........ccociiiiniieninere e 1682
Peng Han, Rishab Anand, Junhong Tong, Chen Chen, Alex Huang

Compact Busbar Design Strategy for a 100 kW, 300 kHz Dual Active Bridge Converter Topology .........cccee... 1687
Shovan Deb, Weiping Fu, Liyang Du, Yuxiang Chen, David R. Huitink, H. Alan Mantooth

Thermal Analysis of Ceramic-Based and FR4-Based Planar COilS ........ccoevevieriecieinene e 1695
Shaokang Luan, Masaki Takahashi, Zhixing Yan, Hongbo Zhao

Energy Storage Based Power Lever for More Flexibly-interlinked Hybrid AC/DC Microgrids
L00]1010010] o 11 3SR 1701
Lingyu DU, Pengfeng Lin, Miao Zhu, Xugjun Xiong

Decentralized Inertia Emulation in AC/DC Microgrids Based on Small AC Signal Injection ...........ccccceeveviennnne 1707
Julian Zhong Wei Chung, Fei Deng, Yian Guo, Yi Tang

Oscillation Analysis and Damping Control for a Proposed North American AC-DC Macrogrid ..........ccceeveenene 1714
Kaustav Chatterjee, Sameer Nekkalapu, Antos Varghese, Marcelo Elizondo, Quan Nguyen, Xiaoyuan Fan

Decoupling of AC- and DC-Side Dynamics for Small-Signal Stability Analysis of DC Grid-Following
V OltB0E-SOUMCEO CONVEITENS .....ueiueeieeieeieeterie ettt sttt e e e et et e e e st e st e st sheebesaesbeebesbese e b e nbese e e enee e eaeeneeneeneebeebesaeres 1722
Zexian Zeng, Pranjal M. Gajare, Zhi Jin Justin Zhang, Deepak Divan, Maryam Saeedifard

Learning Topology of Meshed Microgrids Using Voltage Magnitude ...........cceveeeeeeeenecesene e 1728
Mohammed Tuhin Rana, Murti V. Salapaka

Multi-phase Wireless Power Transfer with High Power Density Inductive Coils for Electric Drone
L0001 o RSP SP RSP STPSRP PSPPSR 1736
Lucas A. Gastineau, Donovin D. Lewis, Omer Onar, Dan M. lonel

Optimization of Fully Integrated Double-Sided L CC with Reduced Stray Field ... 1741
Peyman Darvish, Hui Cao, Muhammad Fasih Uddin, Ahmed H. Ismail, Yushi Yang, Zhuxuan Ma
Xianfeng Jiang, Baher Abu Sha, Yue Zhao

A Low-Noise High-Frequency Power Supply Based on Linearly-Operated MOSFETs for EMF
REAUCLION TN WPT SYSIEIMIS ..ottt sttt et e et s e st st e s tesae st e beseessense e e s enseneeneeseeressesnestenteseeseentan 1748
Shunsaku Nomoto, Keisuke Kusaka

Comparative Analysis of Powertrain-Integrated Wireless Charging Receivers for Drone Applications:
Single- VS. TWO-SLAJE TOPOIOGIES .......erviuiriiiriiirtiirie ettt sttt b et bbb bbb n e 1754
Muhammad Abdelraziq, Zeljko Pantic

Design of aNovel Hybrid Magnet Variable Flux Motor with Constrained Magnetization Current ............cc.cc..... 1762
Bassam S. Abdel-Mageed, Pragasen Pillay



Study of Wye-Delta Winding Topology for Permanent Magnet Synchronous Machines ............cccoooeieinincnnene 1768
Md Sariful Islam, Mohammad Islam

Testing and Characterization of a Reduced Rare-Earth PM-Assisted Synchronous Reluctance Machine
Utilizing Dy-Free NdFeB and FErfite MAagNELS .........coeivcieieecece ettt sr et s snennan 1774
Praveen Kumar, Robin Wilson, Ali Al-Qarni, Ayman EL-Refaie

Impact of Temperature on the Demagnetization and Magnetization Pulses of Variable Flux Machines............... 1783
Kenneth Chinonso Odo, Akrem Mohamed Aljehaimi, Pragasen Pillay

Impact of Outer Magnet Size and Placement on the Performance of Permanent Magnet Assisted
Synchronous Reluctance Motor for EV APPLICALION .........oovieeeeeeeererer e s 1789
Swasti Chakrabarty, Jitendra Kumar, B.G. Fernandes

Stability Evaluation of Black-Box Grid-Forming Inverters via Physical-Informed Neura Ordinary
DIffErential EQUEBLIONS .......c.cieiietiiteiiesteeseeeetee e se e e s e steste s e saesesse s e s esseseeseaseesessesseatesteseessansessensessesenseesensessensens 1795
Jialin Zheng, Zhong Liu, Xiaonan Lu

Robust Optimized Pulse Patterns for Converters Connected to a Distorted Grid Via$L CL$ Filters................... 1800
Shirin Rahmanpour, Petros Karamanakos, Tobias Geyer, George Papafotiou

Analysis of 1 Hz Oscillations Induced by Grid-Forming Plant in Kauai Power System ... 1808
Shuan Dong, Jin Tan, Lizhi Ding, Xiaonan Lu, Cameron J. Kruse, Brad W. Rockwell, Anderson Hoke
Benjamin Kroposki

A Family of Extended Range Multi-Port Uninterrupted Power Supplies Enabled by Finite Control Set

MOl PrediCtive CONTOIIEIS .......cocciieierieeireeesie ettt sttt et et b e b e b e e b et e b et esenenneneenes 1816
Sna Vahid, Armin Ebrahimian, Seyed Iman Hosseini Sabzevari, David Serdiuk, Nathan Weise
Avman El-Refaie

Neural Lyapunov Based Transient Stability Analysis of Networked Grid-Forming Inverters with
UNKNOWN INENEI DYNAIMICS .....coviiitiiiieieeieseeie sttt sttt sttt b e st b e s b e e bbbt bbbt bbb 1824
Zhong Liu, Jialin Zheng, Xiaonan Lu

A Three-State Switching Scheme for Efficiency Improvement of LLC Converters Operating in Burst
Mode with Conversion Ratio much 1€sSthan UNItY ..o e 1830
Zhenyu Shan, Jihan $hi, Xiaofeng Ding

400V/50V LLC Converter with Integrated Magnetics and Enhanced Hold-Up Capability .........ccccevvevvcicvnnnene 1835
Pranav Raj Prakash, Qiang Li

Extended Modulation Strategy for Wide Input Range Flying Capacitor based High Step-Down LLC
RESONANT CONVEITET ....c.eiceeieie ettt e st sa et et e st e e eeeae e eesaeesaesaeesaeemeesbeemeesbeentesbeensesseeneeeneasesneesseeneesreensess 1843
Aswin Palanisamy, Jamil Hassan, Dylan Lu, Ricardo P. Aguilera, Yam P. Swakoti

Generalized Average Modeling of a CLL DC-DC ReSONaNnt CONVEITEY ........ccccoueiieririerereresesesieseesie e e see e 1849
Writtik Dutta, Connor Reece, Hangi Shao, Ayan Mallik

Capacitor Voltage Balancing Control in a Flying-Capacitor Three-Level CLLC Resonant Converter
Operating @ L MHZ OF HIGNEY ..ottt sttt st e s e e e e e e s e e eseeseeaesnesresresnens 1857
Koya Tsutsumi, Hidemine Obara, Takuro Yanagihara, Kohei Yoshida, Kenichi Nakata

High Voltage-Rated, Supercritical CO2-Insulated Electrostatic Machine Concept ............ccovevvveercvnnnreieennnenes 1862
Yuanhao Mo, Alfonso J. Cruz Feliciano, Zhiyang Jin, Lukas Graber, Baoyun Ge



Comparison of NdFeB, Ferrite, and Hybrid Designs for a Magnetic Continuously Variable
LI S L4115 Lo o [P RRURRTR 1870
Sna Khalesidoost, Parisa Afsari, Salek A. Khan, Matthew C. Gardner

A Study on Scalability of Superconducting Rotating Machines with Passive Quench Protection
N o 00 o o SRS 1876
Uijong Bong, Thanatheepan Balachandran, Noah Salk, Sania Hug, Phoenix Bauer, Kiruba S. Haran

Evauation of Metal Foam Electrodes for DC and AC Magnetohydrodynamic Propulsion and Pumps................ 1884
Slvia loana lordache, Daniel C. Ludois

A Partial Element Equivalent Circuit Model of a Permanent Magnet Electrodynamic Suspension ..............c...... 1892
Louis Beauloye, Bruno Dehez

Magnetically-Integrated High Frequency Transformer-Linked Input Series Output Parallel (1SOP)
Interleaved LLC Resonant Converter for DC MICIOQIiAS .......ccveiiiiieieiieiesese et sre st s sneean 1900
Tomokazu Mishima

Enhanced Triple Phase Shift Modulation with Loss Redistribution for Dual-Active-Bridge DC-DC
L0017 (= £ RS 1906
Hui Cao, Peyman Darvish, Xinze Li, Xianfeng Jiang, Yue Zhao

Design of a 40kW/100kHz SiC-Based DAB Converter with the Flexible Commutation Busbar ..............cccc.c..... 1913
Yikang Xiao, Shiqi Ji, Mingyu Yang, Zhengming Zhao, Weitao Yang, Yanxu Zhang

Peak Flux Density Reduction in Dual Active Bridge CONVEIENS ........cccciueieieiiieeece ettt s e e s 1921
Jamil Hassan, Aswin Palanisamy, Dylan Lu, Minsung Kim, Sobhi Barg, Yam P. Swakoti

High Efficiency Triple-Active-Bridge Converters with Optimized Inductance Design .........coccveevererenreneneene 1927
Hang Ren, Hanwen Zhang, Xiangchen Zhu, Kang Wang, Haoyuan Yu, Yanbo Wang, Zhe Chen

Optimal Synergetic Control of Quasi-Single-Stage DC-Type EV Battery Chargers Employing Hybrid
Phase-FreqUENCY CONEIOL ........oo.oiieieeeee ettt sttt st ettt a e b e ae e bt e b e sbesbe s b e beseese et e b e e e e eneeneeneeaennas 1933
Xiyuan $hi, Kaihong Cao, Yong Wang, Yuxuan Li, Junzhong Xu

Enhancing Grid Frequency Regulation Performance of Electric Vehicle Load-Side Virtual Synchronous
Machine viaDC-Link Voltage Deviation Feed-Forward CONntrol ...........cccceoeeeeeiievenesieseseseeseeeeee e enens 1940
Yuechen Rui, Guochun Xiao, Pan Luo, Kaixuan Chen

A Comprehensive Technoeconomic Evaluation of DC vs. AC-Coupled Fast Charging Solutions for
Commercial EIECtriC VENICIE FIEELS .....ccue et sttt st ne e e e e enens 1948
Xi Wang, Ahmed A. S. Mohamed, Wagas ur Rehman, Vijay Bhavaraju

Feasibility Study of Rough Terrain Crane Electrification through Testing Campaign ..........cccceeevererenenenereenens 1955
Nicolo Federico Quattromini, Gaia Petrelli, Davide Barater, Sefano Nuzzo

Finite Ground Plane Models in on-Board EleCtric POWEr SYStEMS ........ccccovveieeieienese e snen 1961
Ashkan Barzkar, Tim Thacker, Rolando Burgos

Zero-Sequence Current Suppression for Open-End Winding Machine with Floating Bridge Circuit ................... 1968
Jun-Sk Hwang, Hyeon-Gyu Choi

Discrete-Time Current Regulator with Virtual Impedance-Based Disturbance Rejection, Enhanced
Noise Immunity, and LoOw PulSE Ratio CONIOI .........cocoiiiiiiiie et 1973
Vinod Peddi, Anmol Aggarwal



Optimized Discrete-Time Super-Twisting Sliding Mode Control for Brushless Doubly Fed Reluctance
IVIBERNINES ...tttk h e h e e b s e b4 eeb e s e b £ e e e b e e R e Re e R e Re e R e e e R e e e R e nE e Rt neeR e s e ebenRe bt e R e Rt nReneere e nRe e 1981
Anushree Sngh, Filipe Pinarello Scalcon, Andrew M. Knight

Active Torque Capability Determination Under Varying Power Factor Operation of Biaxial Excitation
Y1 0 001Uy 1Y o 1T =TS 1988
Krishna MPK Namburi, Prerit Pramod, lon Boldea, Igbal Husain

Fixed Time Model Reference Adaptive Predictive Current Control for PMSM Drivers Considering
L - 0= (= 1Y T o o S 1996
Delin Kong, Haiwei Cai, Wenkai Zeng

Maximum-Current Generalized DPWM for Enhanced Thermal Capability and Support of Grid-Tied
Converters DUring ASYMMELFICal FAUITS ........co.iouiieiiieeee ettt b e sa e b s se e es 2003
Riccardo Sancio, Sante Pugliese

Online Estimation Method for On-State Resistance Imbalance among MOSFETs in the DAB Converter ........... 2010
Gyuhyung Lee, Suyong Chae

Model Predictive Temperature Balancing Control Based on a Generalized Thermal Network Model for
Lithium-10N BAIErY MOUUIES ......coueiitieiiiieeeese et bbbt bbb 2015
Yajie Jiang, Noven Lee, Xiaojun Deng, Zhao Yuan, Yun Yang

Experimental Investigation on Instability Issuesin Parallel-Connected SIC MOSFETS. ..o 2022
Matteo Pulvirenti, Maria Giorgia Spitaleri, Gabriele Nicolosi, Giacomo Scelba, Mario Cacciato
Giuseppe Scarcella, Rosario Scollo, Marco Latella

Experimental Validation of Hybrid Local and Remote Supervisory Control of Virtual Power Plants
OVEr 5G CllUIAN NEIWOTKS ... .ceeieieiieisieee ettt sttt st sttt st e se et e se et e e e b se et e s s be e sbeneebeneees 2029
Seyedali Seif Kashani, Filipe Pinarello Scalcon, Andrew M. Knight

Digital Twin for Power Converters Using Convolutional Neural Network and State Observer .........c.cocveveennee 2035
Zhipeng Li, Qianwen Xu

Battery-Friendly Model Predictive Control for Direct-Drive Wave Energy Converters with Hybrid
ENErgy SLOragE SYSIEIM ...ttt ettt et e e bt et h e et e eh e et e ehe e bt eae e bt eaeeseeeneeseeeneesaeenbeseennenrean 2041
Xuanyi Zhu, Zechuan Lin, Xuanrui Huang, Xi Xiao

A Novel Staircase Modulation Method for Power Loss Balancing of Cascaded H-Bridge Convertersin
ENErgy SLOraQE SYSIEIMS ...ttt et sttt ettt s a e be e s b be e be e s be e et e e s aeesabeesaeesabeesbaesnseenree s 2047
Kaiyu Chen, Yufei Li, Laili Wang

Dynamic Response Enhancement with Minimized Battery Current Stressin HESS ... 2055
Ankit Kumar Pratihasta, Rajeev Kumar Sngh, Rakesh Kumar Misra

Neural Network-Integrated Kalman Filtering for Supercapacitor SOC EStimation ...........ccoceceereererienieniesieneneens 2061
Islam A. Sayed, Yousef Mahmoud

Fast, Controllable, and Modular Solid State Circuit Breaker Design for Battery Management Systems.............. 2067
Vaibhav Uttam Pawaskar, Mithat John Kisacikoglu, Marco Gaxiola

Optimal Energy Management Strategies for Grid-Connected Hybrid Fuel Cell-Battery—Electrolyzer
Y (= 1 OSSPSR PR PP 2075
Utkal Ranjan Muduli, Khalifa Al Hosani



Design and Performance Evaluation of a Multi-Stack Membrane Capacitive Deionization System with
High-Efficiency Cell-to-Cell ENergy RECOVEIY ......c.oiiiiiiiiiiiiiee ettt sb e s st s e e eneas
Jae-Won Kim, Yumee Kim, Sung Pil Hong, Changhoon Oh, Rae-Young Kim

A Framework for Assessing the 24 Life Potential of End-of-Life Electric Vehicle Power Electronics
L0 = WL Ko T T ot U =gl oo 0 Y
Olayiwola Alatise, Jose Ortiz-Gonzalez, Saeed Jahdi, Burhan Etoz, Arkadeep Deb

100W Energy Harvesting from aMedium VOltage MOLOK .........ccoeirririeineinieriecrieese e
Rajib Mikail, Marius Rutkevicius, Sodiq Agoro, Zhou Dong

Cost-Effective Power Conversion for Wave Energy Harvesting Using Doubly-Fed Induction Generator ...........
Vikram Roy Chowdhury, Gab-Su Seo, Barry Mather

Design and Modulator Optimization for C3L3 DC-AC-DC Triple Active Bridge Converters.........ccoovvvveevevnennn.
Payam Morsali, Ayan Mallik

A Linear Time-Invariant Approach to Dc-Dc Boost Converter Control for Two-Stage Grid-Connected
PhOLOVOITEIC SYSEEMS ...ttt bbb bbb bbbt b e e b e se b e se e bt s e e bt s e e besb e st st et et et ebe e
Ong Jing Xian, Ezequiel Rodriguez, Gaowen Liang, Hein Wai Yan, Amer M. Y. M. Ghias, Josep Pou

Dual-Loop FCS-MPC with Online Grid Impedance Estimation for PV System Operating as STATCOM ..........
Hamdan Alosaimi, Hadhlul Aladhyani, Mohammed Alsubaie, Sulaiman Alshammari, Osamah Aljumah
Subhashish Bhattacharya

Multiport Converter to Balance Power in Cascaded H-Bridge Converters for Large-Scale Photovoltaic
F 1= 1o
Ajith K A, B G Fernandes

Enabling Medium Voltage MTDC Systems Through Parallel HVDC Tapping Using MMC Converters

WIth MEJIUMEFIEOUENCY ...ttt bbbttt b et bbbttt b et sttt
Sulaiman Alshammari, Mohammed Alharbi, Vasishta Burugula, Hamdan Alosaimi, Harshit Nath
Subhashish Bhattacharya

Comparative Analysis of Failure Mechanismsin SiC MOSFETSs: Insights from Power Cycling and
INVErter-Like ACCEIEraIEd TESHING .....eoeieieirterte ettt sttt e e et e e e e e et e e et eae e st e aeebesbesaesbesbeseeseenean
Clifton Buxbaum, Nanditha Gajanur, Mohammad Abbaszada, Sudip Mazumder, F. Patrick McCluskey

Hybrid Discontinuous Pul se-width Modulation Based DC-Link Capacitor Voltage Balance Scheme for
Three-Phase FOUr-LEVEl INVEITEIS ........oiieeecee et ettt bbb
Xiao Shen, Li Zhang, Yuhang Zou, Kefan Yang

Energy Conversion Unit for aNovel Riverine Hydrokinetic Energy Harvesting System ........cococvvvneineienieenn
Kawsar Ahammed, Richard Wies, Maher Al-Badri, Ben Loeffler

Analysis and Design of an Open-Type Common-Mode L eakage Current Sensor for Power Cables.....................
Hongyu Zhu, Ziyu Wei, Hongguang Dong, Xinjian Jiang, Dayong Zheng, Pinjia Zhang

A Novel Flux-Shunt DC-Saturated Magneto-Controlled TranSfOrmEr ........cccceeeieeinienesiesie e eenens
Jiayang Zheng, Shigi Ji, Yuanxin Zhang, Chunchen Li, Yongjie Nie, Xuntao Shi, Xincheng Liu

A Hybrid Wireless Power Sharing Control of DAB and LLC Convertersin Parallel in DC Microgrids...............
Zhongxiu Xiao, Wei Mu, Ye Heng Hor, Youlin Fan



A Novel Thyristor-Based Solid-State Circuit Breaker with Reclosing Capability for DC Microgrids .................. 2178
Hans Vincent Lianto, Amer M. Y. M. Ghias

High-Efficiency Single-Stage Three-Phase AC-AC Solid State Transformer ........cccocveeeecieveieseseseseesie e 2185
Chi Zhang, Jian Liu, Rudy Wang, Peter Barbosa, Ravisekhar Raju, Mafu Zhang

Modular Interline Power Flow Controller: A Node Compensation Approach to Power Flow Contral ................. 2191
Ghanshyamsinh Gohil, Debrup Das

25kV AC Railway Catenary Power Supply Based on Virtual Synchronous Machings ...........ccoeveveneneeneececenne. 2199
Lorenzo Bellomo, Giovanni Marini, Marco di Benedetto, Alessandro Lidozz, Luca Solero

Transformation from Inductive Transformer to Active and Resistive Transformer for Inverter-Based
Resources Against Transient and RESONANCE .......cc.ecuerierieieieeeeeese e e e st e e st e e e e e eseese e e sresresresresseseeseenean 2207
Jinli Zhu, Yuan Li, Jeonghun Kim, Brandon M. Grainger, Fang Z. Peng

3 kV-Class Scalable SCR-Based Solid State CirCUit Breaker ..o 2214
Marcio L. Magri Kimpara, Rajendra Prasad Kandula, Elvey T. Andrade

A 50Kw-Class Fast Charging Power Module for Electric Vehicles with awide Output Range ..........ccccceeveennee 2222
Bonggook Kim, Jong-Woo Kim, Sang Keun Ji, Dongkyun Ryu, Younghoon Cho

Hybrid Distribution Transformer with Integrated Magnetic Core and Split Secondary Windings...........ccccvenea. 2228
Yuanxin Zhang, Shiqi Ji, Chunchen Li, Jiavang Zheng, Jia Zhou, Yongjie Nie, Xuntao Shi

Leveraging 10T, Big Dataand Al Capabilities for Technological Regenerative Innovation in
Commercial and Industrial Energy Management ..........cccoeeririireneesee s 2234
Nouman Ahmed, Guido Canti, Giacomo Cassetta, Yuemin Ding, Norma Anglani

Thermal Modelling of EV Inverters: Physical Models to Thermal Networks for Advanced Power

oo (U1 1= SR ORI 2242
Abir Chatterjee, Mohammad Anwar, Ramkumar Shivshankar, Vaibhav Bhaskar, Viswanath Nukala
Nishtha Bajoria

Powertrain Design for Noise Mitigation: Addressing EMC/EMI Challengesin Electrified Vehicles.................... 2248

Arash Bavili, Abir Chatterjee, Mohammad Anwar, Brain Gallert, Rebecca Tjoelker, Rahul R
Nishtha Bajoria, Yilun Luo, Khorshed Alam

Motor Design Considerations for SUpersonic EIECtric AITCIaft ..o 2254
Mahzad Gholamian, Omid Beik, Garret Reader

Aerodynamically Driven Model-Based Approach to €/ TOL MOtOr DESIQN .......coeeuereriiniererienieniesie e seeee e eeaens 2259
Francesco Tripaldi, Nicola Bianchi

Performance Evaluation of Heat-Pipe-Based Thermal Management System for a 250 kW GaN-Based
Integrated MOAUIAr MOON DIIVE ........cvciiiiiiecie ettt sttt et e be st e s e s e e e e eseesessesseetesaesrentesseseens 2266
Seyed Iman Hosseini Sabzevari, Salar Koushan, Armin Ebrahimian, Nathan Weise, Ayman EL-Refaie

Topology Evaluation and Design of Three-Phase GaN Inverter for Unmanned Aeria Vehicle
(0] 001 o o S 2272
Tianyu Zhao, Zhou He, Woonjung Hong, Rolando Burgos, Dong Dong, Tausif Husain, Calen Ostroot

An Automatic Neutral Section Power Supplier Based on Partial Capacity Converter with Continuous
Railway Power Conditioner FUNCHION .........ccoiiiiiiiieieie ettt se e e e e 2277
Zhibo Zhang, Kai Li, Hanggi Ye, Minglei Zhou, Xingyu Feng



Qil Rotor Cooling Comparison for Electrically Excited Synchronous Machine ...........cocooieiiiineieneicinceeee 2283
Chengyang Ye, Irving S. Aguilar-Zamorate, Andrea Tonoli, Renato Galluzz, Edoardo Lagorio
Federica Graffeo, Smone Ferrari, Slvio Vaschetto, Gianmario Pellegrino, Vittorio Ravello
Raffaele Bonavolonta

Performance Analysis of High Power Density Propulsion Motors Under Various PWM Strategies .................... 2289
Hadish Habte Tesfamikael, Mostafa Ahmadi Dar mani, Mukhammed Murataliyev, Meigi Wang
Chris Gerada, Michele Degano

Thyristor Switched Capacitor and Modular Based Traction Power Conditioner for Co-Phasal Railway

Y 01T PSSR 2297
Ananya Nayak, Shambhu Sau
Multi Electric Machines with Series and Parallel Electromechanical Combinations for Aircraft ...........cceeeeeneee. 2303

David R. Sewart, Donovin D. Lewis, Matin Vatani, Diego A. Lopez-Guerrero, Dan M. lonel

Reduction of Low-Frequency Leakage Current in EV Traction Inverter-based Chargers with an
PN (o [ 0T T= IS TN (oo T o T = 2308
Yujin Shin, Jaehyeok Jang, Taeyeong Lee, Younghoon Cho

A Novel Permanent Magnet Assisted Switched Reluctance Motor with Bipolar Excitation for In-Wheel
Electric Vehicular APPIICALIONS ........ooiiiiireeerecree ettt b bbb ne s 2315
Aprameya Karthik Susarla Ramanathan, Deepak Ronanki, Abdul R. Beig

Practical Design Strategies for Efficient and Cost-Effective Traction Invertersin EV Applications .................... 2321
Khorshed Alam, Thomas Luo, Mohammad Anwar, Suresh Gopalakrishnan, Aparna Saha, Dhanya Sankaran
Thomas Duhon

Leakage Current for EIeCtriC VENICIE BALEITES ........c.coveieiricecec et ettt sre st snens 2325

Reuben & John, Cheng Zhang, Qiang Liu, Tanya Batchellier

A Conditional Gaussian Mixture Model for Battery SOH Estimation with Uncertainty Quantification ............... 2330
Isaiah O. Oyewole, Meriam Chelbi, Wael Hassanieh, Youngki Kim, Abdallah Chehade

Current Sensor Error Auto-Calibration Algorithm for the Battery Disconnect Unit in Electrified
VBNICIES ...ttt b et b e e h e e h e e R R R R R R R R e R e R R R R Rt R Rt R ARt Rt Rt R 2338
Kunwoo Na, Youngseoung Kim, Do Hyeong Kim, Ki-Chul You, Ho-Jun Lee, Wooyong Kim

High-Precision Modeling and Measurement of Core Temperature in Lithium-lon Battery Cdlls..........ccccvvvvenene 2342
Changseok Kim, Yeonho Jeong, Steven Kowalewski, Satadru Dey

Integrated Management of PTO/PTI and Storage Systems for the Reduction of Fuel Consumptions and
Polluting EmMisSionS iN @Cargo ShiP .......coieiiiiriiriineses ettt et 2349
Angelo Accetta, Maria Carmela Di Piazza, Marcello Pucci, Tsoulakos Nikolaos, Alessandro lafrati

Mitigation of Nonlinear Distortions in Online Li-ion Battery Impedance Measurement ..........c.cccccveeverenernneenens 2354
Minh Tran, Leevi Lignell, Tomi Roinila

Exploring the Mitigation of Temperature Impacts on Electric Vehicle Charging Rates Using
EVI-ENSITEPY ...vcveeeiieetetei sttt ettt se st s sese e et e s se s e b e se e s et e s ese e e s e s e Re e e e b e s e e ea e b e s ene s s e s ase e e ntnte e e ee 2360
Derek Jackson, Emin Ucer, Namrata Kogular, Mithat John Kisacikoglu

Single-Stage DC-DC Converter for Battery Balancing and Power Transfer Operation for EVS........cocccvennienene 2368
Namrata Narayan, Moumita Das



A Capacitor-1solated Equalization Topology Operatesin DCM for Series-Connected Cells ........cccooicninicnene 2376
Zheng Cao, Shaocong Wang, Ruihong Zhang, Jian Guan, Peng E

Impedance Based Stability Analysis of Cascaded Dual Active Bridge Converter for Battery Charging

N o o 107 1 o] S 2382
Harshal Talur Lokesha, Vasishta Burugula, Shubham Dhiman, Partha Pratim Das
Subhashish Bhattacharya

A New Boost Charging Mechanism for Next-Generation Extremely Fast DC Chargers .........ccoveeveeeneceneennene 2390

Tiago Oliveira, André Mendes, Marina Perdigo, Luis Caseiro

A Three-Level AC-DC Converter for Three-Phase and Single-Phase Compatible EV Fast Chargers .................. 2396
Hongseok Choi, Seongeun Lee, Younghoon Cho, Sunghun Kim, Jongyoon Chae

Discrete Preisach-EKF Framework for Accurate SOC Estimation in LFP Batteries with Hysteresis
(@0 4107075 o) o 2401
Jongchan An, Minwoo Song, Mohamed J.M.A. Rasul, Minseo Jeong, Woonki Na, Jonghoon Kim

Enhanced Temperature Estimation for Lithium-lon Batteries Using a Distribution of Relaxation Times............. 2406
Jaehyeong Lee, Yura Kim, Barancira Ted Doral, Vincent Masabiar Tingbari, Woonki Na, Jonghoon Kim

Quad-Operative Fractional Processor for Wide Battery Voltage EV Charging Applications...........ccoceeeerieneennene 2411
Warda Matin Khan, Souvik Karmakar, Rajeev Kumar Singh, Ranjit Mahanty

Analysis and Implementation of a Transformer-less Wide-Input High-Efficiency Inverting Converter ............... 2418
Yingchao Chi, Zhenshuai Rong, Teng Long

Novel High-Current Switched-Capacitor Buck-Boost CONVEITErS ........ccoveireriere e 2423
Hang Zhou, Yuxin Yang, John Fletcher

Novel Battery Interface Converter with Bi-Directional Current Flow Utilizing Partial Power Processing ........... 2431
Seok Jin Jeong, Ngyuen-Anh Nguyen, Mwangi Andrew Ngini, Sung-Jin Choi

Modeling and Control of a Single-Inductor SIDO DC-DC Converter Used in Auxiliary Power Units.................. 2439
Pengwei Li, Ali M. Bazzi

Comparison of Modulation Techniques for Capacitively Blocked Dual-Active Half-bridge Converter
FOr 48V POL APPIICALIONS ...ttt b ettt bt bbbttt e 2446
Nithyadas P V, Utsab Kundu, Vinod John

A Scalable Interline Power Flow Controller for Meshed HVDC GridS ........ocovieieneininsisesees e 2454
Hao Guo, Chen Chen, Zhaozheng Zhu, Junhui Yang, Yibo Wang, Liping Mo, C. Q. Jiang, Jingchun Xiang

FPGA-Based FCS-MPC with Space Vector Preselection and Online Parameter |dentification for Matrix
L0 0177 = (= PP P PSPPSR 2459
Huawen Yao, Henry Shu-Hung Chung

A Class-Phi-2 Based Single-Stage AC-AC Converter with aHalf-Cycle PWM Control for Wireless
0T G I = 2466
Zanfeng Fang, Shousheng Han, Fangyu Mao, Yan Lu

Four-Leg Single-Phase to Three-Phase AC-DC-AC CONVEITEL ........cccoiirirererieriee e sre e see e es 2473
Manoel Severino de Oliveira Neto, Cursino B. Jacobina, Alan Santana Felinto, Jean Torelli Cardoso
Isaac Soares de Freitas, Ricardo Lucio de Araujo Ribeiro



Reconfigurable Single-Phase Series Active Power Filter with Improved Compensation to Mitigate Grid

V0 L c=To [l DR LU 7= g SRR 2481
Gilielson F. da Paz, Cursino B. Jacobina, Isaac S. de Freitas, Jean T. Cardoso, Victor F. M. B. Melo
Marcos V. N. Pompeu

Three-Phase Transformerless Series Active Power Filter Based on a Six-Leg CONVErter ........cccoevvvveeeniennnnens 2489
Lucas Fabricio M. de Lucena, Cursino B. Jacobina, Jean Torelli Cardoso
Manoel Severino de Oliveira Neto, Victor F. M. B. Melo, Alan Santana Felinto

Performance Assessment of Multi-Frequency State Feedback and PR Controllersin APF Current
Lo 111 | SRR 2496
Lidia Sanchez, David Reigosa, Rayane Mourouvin, Tuure Nurminen, Marko Hinkkanen, Fernando Briz

Harmonic Voltage Control Using APFs Considering Communications DElays .........cccooeoerinienienienesene e 2504
Lidia SAnchez, David Reigosa, Javier Sola, Juan Luis Agorreta, Julian Balda, Fernando Briz

Valley Voltage Switching Control for MHz-Driven GaN-Based Totem-Pole PFC Converter Drive..................... 2512
Shota Katayama, Ken-Ichi Takagi, Koji Shiozaki, Kaoru Torii

Optimization of Reverse Recovery Period Characteristics of Hybrid Commutated Converter Based on
L T O S 2518
Zongze Wang, Zhanging Yu, Lu Qu, Biao Zhao, Chaogun Xu, Rong Zeng

Circulating Current Suppression DPWM for Two Parallel NPC INVEITErS .......cooieriiireeeeerere e 2523
Dong-Jin Lee, Ui-Min Choi

Deep Reinforcement L earning-Aided Modulation Optimization for Single-Stage I nterleaved
Totem-Pole Bidirectional AC-DC DAB CONVEITEN .......cceerieerieierieterieesieeseee e stesestesestesestesessesessesessessssessesessens 2531
Kun Wang, lan Laird, Jun Wang, Kesheng Wang, Yiyuan Liu, Yuyang Wang

Comparative Analysis of RLC and LC Filtersfor dv/dt Mitigation in SIC Inverter Systems with
High-Frequency Cable MOGEIING ......ccorriireiree et 2539
Yun-Jin Lee, Kyo-Beum Lee

An Accurate Large-Signal Model Of DDV -PLL .......ooiiiieeieeeenene ettt be e neans 2544
Yazhao Yang, Li Zhang, Xiaoqi Huang, Qi Liu

Unified Circulating Current Mitigation Strategy in Paralleled High-Power Adjustable Speed Drives.................. 2550
Kevin Lee, Zhihao Song, Wenxi Yao, Bo Wei

A Voltage Balancing Method for Uncontrolled Pre-Charging in Modular Multilevel Converters..........ccooeeveneee 2558
Ming Jia, Rik W. de Doncker

A Standby Power Optimization Method for Active-Clamp Flyback Converter with Hybrid Switching
L600] 011 £ TSSOSO T TP TSTPSP 2562
Chong Wang, Hao Cheng, Yongchao Huang, Daying Sun, Wenhua Gu

Predictive Control with Reduced Computational Burden in Cascaded H-Bridge Motor Drives...........cccccevveueeea. 2568
Filippo Gemma, Giulia Tresca, Andrea Vol pini, Behrouz Mohammadzadeh, Pericle Zanchetta

PWM Switching Pattern for Reducing V oltage Spike on Common-Mode Voltage in Three-Phase
L1V TP P PSP 2576
ji Seo, Cheewoo Lee, Jae SUk Lee



An Adaptive PWFM Control Method for Single-Stage Boost-L L C Converter with Enhanced Power
L 0 0 PP P PP
Daying Sun, Wenfei Zuo, Zhongyu Wang, Hao Cheng, Chong Wang, Wenhua Gu

Optimal Switching Pattern Selection for AC-DC MatriX CONVEITErS ........ccceievierieierieeeeeeeieeesesesre e ste e ssesee s
Dmytro Rodkin, Massimiliano Passalacqua, Andrea Formentini, Mario Marchesoni

Improvement of Current Distortion in Coupled Inductor CRM Based Totem-Pole PFC ..........cccooeoiiiiennenenen.
Gibum Yu, Xingyu Chen, Rahul Rajendran, Qiang Li, Liyan Zhu

A Novel Control Strategy for Single-stage Isolated AC-DC Converter with Active Damping ........ccccceeeeerereenene
Surjakanta Mazumder, Harisyam P V, Kaushik Basu

Random Spread Spectrum Modulation Employed for Boost PFC CirCUIt ........ccevevieieereceeieeeeeese et
Young-Joon Song, Jun-Suk Lee, Jingook Kim, Jee-Hoon Jung

A Virtual Braketo Improve Fault Ride-Through Capability of Virtual Synchronous Machine............cccccoevveeene.
Shuan Dong, Jin Tan, Cameron J. Kruse, Brad W. Rockwell, Anderson Hoke, Benjamin Kroposki

Closed-Loop Control Implementation of a 50 W Grid Adapter with Capacitive 1Solation ...........ccccceereeniencniene
Mateo Sardi, Sefano Cerutti, Mario Giuseppe Pavone, Francesco Musolino, Paolo Stefano Crovetti

One-Step Dead Time Correction with Fault Protection Using Parasitic COMPONENtS .........ccccveveeenenesesiesesnens
Hongming Zhao, Joachim Joos, Valentijn De Smedt

Model Predictive Control of Four-Switch Buck-Boost Converter for Fast Dynamics with Realization of
ZNV S ACIOSS WiIdE LOAO RENGE ... .cuevineitiietesiete sttt sttt b e s b e se bbb se bt sb st st e st st et et e e et e nesbe e
Gaoxiang Chen, Ka-Hong Loo

Accurate Cyclic Synchronization on Bandwidth-Limited Data Links for Hard Paralleling of Power
EIECIIONIC CONVEITEN'S ...ttt ettt b e b e bt e bt se bt e bt s e e s e e b et e R et e R et eb e s e ebeseebese et e seenenrenennan
Vishal Chani, Patrick Lampl, Roberto Petrella, Sai Shankar Guduguntla, Christian Steger

Towards Quantitative Eccentricity Fault Modeling for Interior Permanent Magnet MOtors ........cccccevvevecesennne
Mohammad ErfaniMatin, Lel Zhou

Nonlinear Design Scaling of Electric Machines Based on Hybrid DE and Meta-Modeling-Application
to Synchronous Motors with Combined PM Stator and Reluctance Rotor EXCItation ..........ccoceveverereeceeenicniennnne
Oluwaseun A. Badewa, Dan M. lonel

Optimal Estimation of the Parameters and Losses of Induction Motors Working in Full-Wave ...........c.ccceoeee.e.
Alessandro lonta, Francesca Righetto, Mariam Saeed, Nicola Bianchi, Radu Bojoi, Fernando Briz

Modular Dynamic Model for Multi-Three-Phase Electrically Excited Synchronous Machings............ccccceveuenene.
Lorenzo Perilli, Federica Graffeo, Sandro Rubino, Alberto Tenconi, Slvio Vaschetto

System-Level Optimization of Flux-Switching Machines With Multiple Excitation Sourcesin a
Long-Term Flywheel Energy SEOrage SYSLEIM .....ccoiriiieeieesiee ettt sttt st s bbb
Francois Boulanger, Bruno Dehez

Development of the Bearingless AC Homopolar Motor as an Electrodynamic Bearing ............ccooeveveneeneeieecennns
Niloofar Ramroodi, Benmaan Jawdat, Eric L. Severson

Modeling in DQ Framework and Operational Analysis of Counter-Rotating Electric Machines.............cccc.......
Mohammadhossein Arianborna, Amin Mahmoudi, Solmaz Kahourzade, Wen L. Soong



Design of a 10-Phase Bearingless INAUCTION MOLOK .........oouiiiireriieie et s seeeas 2700
Anvar Khamitov, Eric L. Severson

Un-Terminated Terminal Behavior Maodel for Balanced and Unbalanced Electric Machings...........cccceeeeeevenene 2708
Xinliang Yang, Vladimir Mitrovic, Xiaotian Xiang, Rolando Burgos

Analysis of Demagnetization-Induced Torque Ripple in Permanent Magnet Synchronous Machines .................. 2714
Abdur Rahman, Rukmi Dutta, Guoyu Chu, Minhao Gao, Muhammed Fazlur Rahman

Design of Slotless PMSMs Considering Winding Eddy CUrrent LOSS ........coovererierierienieiee e sie e e 2719
Junyeong Jung, Igbal Husain

High Torque Density Motor Solutions for Exoskeleton Joint INtEQration ...........ccceveeeeeerieiesesieseesesesee e 2727
Daniele De Gregorio, Nicola Bianchi

Modulator Topology Innovation of Brushless Doubly-Fed Machine ... 2733
Zhengzhou Ma, Ming Cheng, Wei Qin, Peng Han, Christopher H. T. Lee

Remedying Co-energy Method for Homopolar Machines using Kron's Tensor Analysis Framework .................. 2741
Kennedy McAuley, Baoyun Ge

Comparative Analysis of Permanent Magnet Eddy Current Losses in Conventional and
Alternating-Flux-Barrier Spoke-Type Vernier MaChing .........cccoeieiieieieeecesese e st eneas 2749
John Mushenya, Mehdi Moradi, Azeem Khan, Pragasen Pillay

End-Winding Effects on the Performance of Rare-Earth Free Brushless Wound-Field Synchronous
7= T SRS 2756
S Mehdi Seyedi, Dorsa Talebi, Hamid A. Toliyat

A LSTM-NN-based Reference Trajectory Compensation Algorithm for the Maglev Planar Motor
1000110 IS Y 1= o [T 2764
Chao Wang, Hong-Li Li, Hong-Jin Hu, Su-Dan Huang, Guang-Zhong Cao

A Novel Restart Strategy Based on Short-Circuit Current for Sensorless Rail Traction PMSM Drive.................. 2771
Yanhong Chu, Minglei Zhou, Chenchen Wang, Junhao Lv, Kai Li

Zero-Sequence Current Suppression Based on a Refined Flux Linkage Model of an Open-End Winding
IPIVESIM ettt ettt et e sttt e s ae et s ae et e s Rt e eesR e e EeeR e e EeeR e e Rt eRe e Rt en e e eRe e et eReeeaenaeenEeeneenEeeneenreentenes 2778
Ji-Heon Kim, Bon-Gwan Gu, Sungyong Park, Jongkyong Lim

A Novel Stator/Rotor Dual-Three-Phase Matrix-Torque-Machine with Asymmetric Rotor Winding .................. 2784
Pengcheng Sun, Shaofeng Jia, Dongxu Yang, Jun Lin, Yonghong Xia, Yuting Gao, Deliang Liang

Carrier Harmonics Iron Loss Estimation and Minimization for Dual Three-Phase PMSM with Current
Phase-Shift and Carrier PhaSe-Shift ..........ccoiiiiiiiicis sttt ettt e sae s st s be s saee s sbessaesbessabessbessateens 2789
Yoshihiro Miyama, Kan Akatsu

Winding Comparison of Symmetrical Dual-Three Phase PMSMs with PWM Carrier Phase Shift
CONSIAEriNg LEBKAGE INAUCTANCE ........oiveuiieeierieerie ettt et b e e e e 2795
Ye-Na Bai, Seung-Hun Lee, So-Yeon Im, Hyun-Jeong Hong, Myung-Seop Lim

Performance Comparison Between |PM SMs with Rare-Earth PM and Rare-Earth-Free PM According
to Driving Cycle Of EIECIITC VENICIES .......couiiiieiie ettt e et e 2802
Geun-Ho Park, Jeong-Hoon Kim, Jae-Hun Kim, Kyoung-Soo Cha, Young-Hoon Jung



Sensitivity of Iron Nitride Magnet Grades on the Performance of High-Speed Reduced Rare-Earth
PMaSynRM for Traction APPIICELION .........coiiiiiiiee ettt et sbe b e b beseeseeeas 2809
Robin Wilson, Praveen Kumar, Ayman EL -Refaie

A Torque-Dense Modular PM-Assisted SRM: Operating Principles, Design, and Prototyping ........ccccceeveevneenene 2816
Gholamreza Davarpanah, Sajjad Mohammadi

Integrated Analysis of Maximum Mechanical Stress and Deformation on the V-Shaped Rotor of
[ T S 1= o 1 S 2822
Dongxiong Wang, Wenbin Yang, Yi Liu, Yuting Gao, Xianju Yuan, Baohua Wang

Performance and Generating Characteristics Comparison of Inner Rotor and Outer Rotor
Counter-Rotating Integrated Flux Modulated Machine ..o 2826
Wasiullah Khan, Faisal Khan, Udochukwu Bola Akuru, Syed Togeer Haider

Variable Magnetomotive Force Memory Motor with Magnetization Coils that Utilize Power
Semiconductor DEVICES IN Par@llE] ..ottt st st se b e nesaeneas 2832
Manari Mizuno, Sari Maekawa, Tomoyuki Seya

SiC Four-Leg Inverter for CMV and EMI Mitigation in Advanced Motor Drive Systems ........ccocceveeenenenenennen. 2839
Annette von Jouanne, Francisca Oseghale, Giovanna Oriti, Alexander L. Julian, Emmanuel Agamloh
Alex Yokochi

Magnet Eddy-Current Loss to Change DC Voltage and Inverter Switching Frequency in Permanent
MagNEL SYNCAIONOUS IMOLOT .......ueiieiiitieieite ettt ettt bt b et b et e see s e et et e e e e e neeneemeebesbeeaesbesbeseeseenean 2847
Takafumi Hara, Masahiro Hori

100+ krpm Open-End Winding Reluctance Motor Drive with a Floating Capacitor Bridge .........cccevvevveceeceeeenns 2851
Deekshitha Srinivas Nayak, Gabriele Rizzoli, Michele Mengoni, Luca Zarri, Angelo Tani
Andrea Cavagnino

Optimized Third-Harmonic Current Injection for Torque Ripple Mitigation in MV Drives Under
SiNGIE-PESE OPEN FALIT ...t r e 2858
Taeyun Kim, Yongsug Suh

Overvoltage Suppression Method for Single-Inverter Dual-Parallel PMSM Drives Using a PWM
SCNEITIE ..t b bbb e bR s R R R R RS R R AR AR R e R e bR n e n e 2865
ung-Oh Kim, Hye-Won Choi, Kyo-Beum Lee

Discontinuous Pulse-Width Modulation Scheme for Loss Reduction in OEW-PMSM with a2-Leg
L@ o ol O o U 1 S 2870
Donghyuk Kim, Hojoong Kim, Hyeonseong Kim, Kibok Lee

Current Control of a Brushless Doubly-Fed Reluctance Maching ... 2876
Alford M. Sbanda, Stefan Botha, Nkosinathi Gule

A Copper-Loss-Optimized Full-Speed Control Algorithm for EESMS ... 2882
Zhixun Ma, Ruolin Wang, Haichuan Niu

Sizing of the Suspension Converter Power Electronics for Bearingless MOtOrS .........covieveevieveseeseeeeseee e 2890
Mohamadhasan Mokhtarabadi, Kamisetti N V Prasad, Takahiro Noguchi, Eric L. Severson



An HTCC-Based Chip-on-Chip Packaging Structure of SiC Power Modules for High-Temperature
High-Power-Density APPlICELIONS .........oociiirerieiererie sttt a et s b et s be st be e e se e e e e e e e e e e e e nesaeneas 2898
Baihan Liu, Yipeng Liu, Jianwei Lv, Yifan Zhang, Zexiang Zheng, Weishan Lv, Jiaxin Liu, Cai Chen
Yong Kang

Surrogate Modeling of Parameterized SiC Power Module Thermal Fields with Physics-Informed Neural
INEBEWOTKS ...ttt ettt stttk stk s et e se ke se ekt s e b e se e st e b e Rt e b e ne e b e e e b e e ek e seebeseebeneebeseebeseenesbenesbenenteneas 2905
Yayong Yang, Zhigiang Wang, Yu Liao, Wubin Kong, Xiaojie $hi, Run Hu, Yonggang Yao, Xingyuan Yan

Practical Measurement Method for Parasitic Inductance in Wiring Networks of Multichip Power
117 oo [0 =SSR 2911
Naoya Okamura, Masataka Ishihara, Kazuhiro Umetani, Eiji Hiraki

Wireless High-Precision Time Synchronization for QZSS-Integrated Power Modules ...........ccoceveniiiienenenens 2918
Keiji Wada, Satoshi Mikami, Ryosuke Ota, Shigeyoshi Goka

Thermal Analysis and Modeling of Gallium Oxide Diode-based Half Bridge Power Module ...........cccccveveuenenee. 2923
Tanzila Akter, Mohammad Dehan Rahman, Abu Shahir Md Khalid Hasan, Yuxiang Chen, H. Alan Mantooth
Xiaoging Song

Layout Impact on Current Sharing in SiC Power Modules. Modeling and Experimental Validation ................... 2928

Maria Giorgia Spitaleri, Francesco lannuzzo, Giacomo Scelba, Mario Cacciato, Giuseppe Scarcella

L ow-Inductance Optimization of EasyPACK 1B Six-Pack SIC Power Module ..........cccooeviiineneneieneeeeeeeeee 2935
Menglin Li, Xiaofeng Ding, Gang Lyu, Yang Sun, Zhenyu Shan

Design, Simulation and Analysis of a1200 V 4H-SIC Lateral MOSFET .......ccocoviiveiciceeececese s 2940
Jiayu Li, Borong Hu, Jingping Zhang, Liang Wang, Teng Long

A Novel Integrated Charger Inverter Topology fOr EVS ...t 2946
Ujala A. Maha Gamage, Sachith Wijesooriya, Pabath Janaka Binduhewa, JiangBiao He
Sandun S. Kuruppu

Multi-Resolution Harmonic Feature Mapping-Based Parameter Estimation for Inductive Power Transfer
SYSLEIMIS .tttk et bt e ehe e b e e ae e Rt e ae e eReeaEe SR £ ea RS eREea Rt eRE e EeeRE e Rt eaeeeReeeeeReeEesheeabenaeenbennnenreaas 2954
Josiah Edebiri, Cheng Zhang

Electric Machine Design: An Attempt to Apply Artificial INtelligence ........cocvoeveveccccicceeeee e 2962
Giada Sala, Claudio Bianchini, Elena Macrélli, Alberto Bellini, Nicola Bianchi

Flexible Laminated Liquid Metal PUMPS .......couoiiiiiriiiriiinenesesie sttt 2969
Taiji Endo, Yi Chen Mazumdar, Poul Nielsen, Bryan P. Ruddy

Active EMI Filter in GaN-Based Inverter APPlICALION ........coiiiiuirierieseeeee et e 2977
Abir lhsan, Mohamed Z. Youssef, Sheldon S. Williamson

Analysis and Design Optimization of Paralleled Class- $\Phi_{ 2} $ Inverters for High-Frequency and
L [To a0 1Y/ N o [ = 4 o] S 2983
Manas Palmal, Jinyuan Hu, Ghovindo Sadari, Elliot Kim, Jungwon Choi

Characterization of MEMS Relay Module in ContinUOUS OPEration ..........ccoeereerieerieerieesienesesese s sesreseeseseas 2991
Mohammed Agamy, Maja Harfman Todorovic, Ahmed K. Khamis, Saman Rezazade



Characterization of Current-Carrying Capacity in Printed Circuit Board TraCes .........ccoceverereiinesenesieeesiesennens 2997
Alessandro Sebastiano Lieto, Angelo Di Cataldo, Maria Giorgia Spitaleri, Luigi Danilo Tornello
Giacomo Scelba, Antonio Testa

Analysis of the Desaturation Circuit Behaviour Under Paralleled GaN Devices Including the Effects of
PAraSItiC PaIrBMELEIS ..ottt sttt st e et s e b st e Rt st e st e b et ek et e ke ne ke se e ke see ke seebeneereseene et e e naeneas 3003
Guido Rubino, Rahul Kumar, Fabio Giulii Capponi, Giulio De Donato

Minimum Data Requirements for Data-Driven Reliability-Oriented Design by Active Learning ..........cccecevveee. 3011
Xinyue Zhang, Xiaohua Wu, Jiacheng Sun, Ping Wang, Yi Zhang

Machine Learning-Based AC Resistance Prediction for High-Frequency Litz Wirein HFAC Microgrid ............ 3018
Gajendra Sngh Chawda, Wencong Su, Mengqi Wang, Van-Hai Bui

A High-Performance Impedance Estimator for High-Capacity Li-1on CellS .......ccceoveeieveeivcenecece e 3024
Olga Sokolaki, loannis Botas, Emmanuel Tatakis

Optimizing Household Energy Management Using Fuzzy Logic for Enhanced Electricity Cost
= [0 o o S 3032
Leon Carlos Stegman, Daniel-loan Stroe, Florin lov

State-of-Health Estimation for Lithium-lon Batteries Based on Incremental Capacity Features and
Sparse Gaussian Process Regression while Considering Cycling TEMPErature ...........ccoevererereeniesieneseseseseenens 3038
Zhe Zhou, Taek Keun Lyu, Peter Nguyen, Jae Wan Park

Improving SOC and SOT Estimation Using Time-Dependent Reversible Heat Generation Analysis and
LG = T = 3044
Seongkyu Lee, Youngwoo Son, Seunghyun Lee, Umar Jamil, Woonki Na, Jonghoon Kim

Hybrid State of Charge Estimation for Lithium-lon Batteries Using Data-Driven and Model-Based
L0 o o 3050
Faiz Majeed, Dania Batool, Youngmin Bae, Seunghee Kim, Woonki Na, Jonghoon Kim

Optimized SOH Estimation for Reused Battery Packs via Pack-Cell Fusion Methodology ..........cccceveieiiriencnnene 3055
Sungjun Lee, Dongho Han, Jiwoong Kim, Asad Abbas, Woonki Na, Jonghoon Kim

Optimization-Based Data-Driven Approach for Detecting Fault Location in Power Systems .........ccccceevevveeennnne. 3060
Sunil Subedi, Yonghao Gui, Yaosuo Xue

A Novel Low-Cost Load Control Scheme for Microgrids Using Data-Driven Algorithms ..o 3065
Weisong Tian, Chengwei Lei

Utilizing Second Life Batteriesin Islanded DC Microgrids: Enhanced Droop Control Approach ...........ccccceeeeeee. 3070
Osama Saadeh, Anas Alswaeer, Zakariya Dalala

Enabling Reactive Power Support in Unidirectional End-Use L oads with Power Factor Correctors.................... 3076
Yeongrack Son, Michael Blonsky, Barry Mather

A Non-Selective Fault Clearing of Bipolar HVDC Grids Using a Series Connected Transformer ............ccoceee.. 3081
Masaya Shimizu, Kenichiro Sano, Takahiro Ishiguro, Takuro Arai, Naofumi Madoiwa

Transient Synchronization Stability Improvement Control of Renewable Power Systemsvia
R Tl fo o= aac oLl =g 1T o USSR 3087
Haijin Wang, Meng Huang, Yushuang Liu, Xiaoning Zhang, Wanging Qiu, Xiaoming Zha



Adaptive Droop Control for LVDC Systems with Battery SOC Consideration: A Comprehensive
F N 0= YL TP 3093
Indra Bhogaraju, Mehnaz Khan, Aniket M. Joshi, James Stoupis

Transient Performance of Tomialsland Microgrid with Pumped Storage Hydropower: A
SIMUIALTON-BASEA SHUAY ....cuveeeuieiieeeiictire sttt e e e et et s e s ae s teste s aesbesbesaessensesaessensesseseeneaseesesaesrenteseeseenean 3100
Yunita Muharram, Shreyasee Mandal, Eduard Muljadi, Gavin McCormick, Robert M. Nelms

Modeling and Control for the Charging of EV Fleet in a Power System with Residential Loads............c..cccueu..... 3106
Huangjie Gong, Samy Faddel Mohamed, Amanuel Melese, Mehnaz Khan

Joint Optimization of Renewable Capacity and Inverter Oversizing for Voltage Regulation in
DISIHDULION SYSEEIMS ...ttt sb ettt e b e b e se e e e st e e et eaeeh e e Rt ebeebesbeseesb e bese et anse e eneeneenesaeabens 3111
Li Ting, Rachel Lim, Yan Xu, Yunyang Zou

Optimal Protection Coordination of Microgrids Powered by Synchronverters During Unbalanced Faults........... 3117
Parinaz Montazeri, Saad Pola, Maher Azzouz

Microgrid Systems with Interior Permanent Magnet Synchronous Motor Using Intelligent Control .................... 3123
Ling-Jyun Liao, Li-Zhen Cheng, Lin Wei-Ru, Yuan-Chih Chang

Architecture and Coordinated Control of Large-Scale MVDC-Coupled Grid-Forming PV System ...........ccoc..... 3130
Haonan Shi, Yinyu Yan, Yichao Sun, Hailong Zhang, Chenyu Wang, Shang Chen

A Generic FSC Wind Park EMT Model with IEEE Std 2800-Compliant Fault Ride-Through Capability ........... 3137
Rasel Mahmud, Lina He, James Cale

Efficient Power Management of a Nanogrid Using the Nash Bargaining Solution ...........cccccoevvovvievievenenieneeceenns 3144
Shadi Zargari, Javad Ebrahimi, Suzan Eren

Advanced Hierarchical Control Strategiesin Multi-Building MicCrogrids ...........ccoeverereneieincrenesese e 3152
Lidya Mussie Weldehawaryat, Angel Navarro-Rodriguez, Wajiha Shireen, Subho Mukherjee

Safety-Critical Control for AC Microgrids with Constant Power L oads During Unintended Islanding via
CONtrol BaTIEr FUNCHIONS .....oviuiiteisiecsie ettt sttt sttt sttt et e et st e b et be b st e e s be e st e e be e ees 3160
Xitong Niu, Chuanlin Zhang, Pengfeng Lin, Zhongkun Cao, Jianliang Mao, Peifeng Hui, Chenggang Cui

Optimizing GFMC/GFL C Capacity Configuration for Stability Enhancement in RES-Dominated Weak
o USRS 3166
Shufen Stu, Rui Liu, Zhiheng Lin, Yunwel Ryan Li

Hardware-Integrated Cyber-Physical DC Multi-Microgrids Framework for Resilient Operation Under
Load Stress and CyBEr THIEEES .......coiiiie ettt ae bbb e s be b st besbeseenean 3173
Ola Ali, Ahmed Aghmadi, Osama A. Mohammed

Novel Aggregated Control Method of Grid Integrated Charging Station for Electric Vehicles Powered
oV Y VAV T o B 1Y o T o S Y = S 3180
Utkal Ranjan Muduli, Khalifa Al Hosani

Control Parameter Sensitivity Study for Inverter-Based-Resource Dominated Grids: A Small Signal
Stability ApProach and FramEWOTK ...........cocireiiiiriene st neens 3186
Soham Chakraborty, Bhagyashree Umathe, Jing Wang

Multi-Time-Scale Scheduling for Integrated Energy Systems with Hydrogen ENergy .......c.ccooceeeeenenenenesnnennens 3194
Hualong Liu, Wenyuan Tang



Navigating the Path to Commercial Vehicle-to-Grid for Heavy-Duty Electric Vehicle-A Systematic
LITEIBIUINE REVIEW ...ttt ettt bbbt b e bt e b e s e bt se bt e e b e e e e Rt e R et e b et e R et ebeneebeseebeseebeseenennenennan 3201
Rafi Zahedi, Rajit Gadh

LLM-Driven Circuit Simulator-Based Multi-Objective Parameter Optimization System for Power
100101V 4 (= GO (ol 1 D= o o O 3207
Qingyang Tan, Keiji Wada

Hybrid Autoencoder-LSTM Augmentation for Improved Arc Fault Classification Under Data Scarcity ............. 3214
Shangze Chen, Kamal Chandra Paul, Tiefu Zhao

ANN-based Grid Impedance Estimation for Adaptive Gain Scheduling in VSG Under Dynamic Grid

L6006 1 1To 0= T TSSOSO TSP ST S PURPION 3220
Quang-Manh Hoang, Nguyen Van Nam, Taehyung Kim, Guilherme Vieira Hollweg, Wencong Su
Van-Hai Bui

An Electrical Signal Based Anomaly Detection Method for Motor Bearing Faults Under Varying
L©7 o7 = 1o [0 0T [1 1 o] 0= 3227
Chen-Pel Vi, I-Haur Tsai, Po-Huan Chou, Wei-Der Chung, Shih-Chin Yang

Real-Time Hardware-in-the-L oop Maware Compromised Smart Inverters and Grid Co-Simulation .................. 3233
BoHyun Ahn, Ahhyun Lee, Hee-Yong Kwon, Seochyun Kim, Taesic Kim, Kyoung-Tak Kim

Single-Stage VRM Based on Hybrid Coupled Inductor Current Doubler Rectifiers .........ccooeveeeirininncncien, 3239
Zhenshuai Rong, Jinfeng Zhang, Xufu Ren, Yingchao Chi, Teng Long

High Power Density LLC Designed 10:1 Ratio Bus Converter for 48V Applications..........ccccceveeevievesesesieseennns 3244
Bin Wang, Yang Cao, Min Xu

Comparative Analysis of Al Models for Capacitor Current Prediction in Power Factor Correction
QLIS 00 oo 1= TSSOSO SRS 3252
Mohamed Zeid, Vishwam Raval, Prasad Enjeti

Modeling of Magnetic Component with Low Permeability Core and its Application to Machine

Learning-Based High-Frequency CONVErter DESIQNS ........ccurerereereeieeieeieriesesieste e e sie e seeseeessee e ssessesaessesseseessens 3260
Wenying Xu, Hiroshi Osawa, Daisuke Miyagi, Ayano Komanaka, Akihiro Konishi, Wengi Zhu, Kien Nguyen
Hiroo Sekiya

PCB Thermal Layout Optimization for Power Electronics. Integrating Large Language Models with
NSGA-I1 for Enhanced ENergy EffiCIENCY .....oiiicieeece ettt ettt sre st e snens 3264
Yang Li, Youliang Zhu, Jiaze Kong, Bangli Du, Wilmar Martinez

Reinforcement Learning Control of Two-Phase Cooling Systems for Next Generation Power Converters.......... 3271
Lorenzo Bellomo, Giulia Di Nezio, Marco di Benedetto, Alessandro Lidozz, Luca Solero

Novel Integrated HVB/LVB EV Charger Based on Inductive Power Transfer ..........coovevineneneseneneseeeeene 3277
Seungjin Jo, Seungmin Kim, Yeongseon Lee, Seungsoo Kim, Gwang-Su Park, Dong-Hee Kim

A Convenient Harmonic State Space Model for ZVS Analysisin Wireless Power Transfer Systems................. 3283
Delin Zhao, Yue Wu, Yaohua Li, Renjie Zhang, Ziheng Xiao, Yi Tang

Novel Compensation Topology for IPT System in V2G Applications Using Switched Controlled
Lo 7o | (£ 3289
Yeongseon Lee, Seungmin Kim, Seungjin Jo, Seungsoo Kim, Gwang-Su Park, Dong-Hee Kim



An Efficient Multi-Objective Coil Design Method with Adaptive DNN-Improved PSO in Wireless

POWES TIaNSFE SYSIEIMS ...ttt ettt b e b e et s b et e s ee s e et et e e e meeaeeae e Rt abesbesaesbesbeseeseenean 3295
Yue Wu, Delin Zhao, Renjie Zhang, Yachua Li, Haonan Song, Yucheng Shen, Yongbin Jiang, Yi Tang
Fei Lu

A Dual CC/CV Outputs Wireless Power Transfer System with Anti -Misalignment Capability for
Automated GUIAEA VENICIES ..o ettt sttt ettt ne et e s 3301
Yuanchao Wu, lo-Wa lam, Zongrui Yang, Chi-Seng Lam

Efficiency Enhancement of Dynamic Wireless Power Transfer Considering the Impact of Magnetic
Field RECONFIGUIBLION .......eiviiitiicie ettt e b e e b e st b e bt a bbbt b et b e se et se et e seebesaene e 3306
Tianlu Ma, Chen Chen, Yue Liu, Ben Zhang, Jiagi Huang, C. Q. Jiang

Modeling, Design and Optimization of a Misalignment-Tolerant Wireless Charging System for
LYo fo g To] o] 1 SRS 3310
Josiah Edebiri, Cheng Zhang

Single-Phase Matrix Converter-Based Wireless Power Transfer Using Bidirectional GaN-FETS.........c..cccceve.e.. 3318
Chang Liu, Wei Liu, Yuchen Wei, Jian Guo, Qi Zhu, K.T. Chau

A Tapped Transmitter with Mixed-Frequency Architecture for Diverse WPT Standards ...........cccveeveenncenienens 3323
Xiaodong Yang, Shuye Shang, Eric Cheng

Optimal Placement of Large-Scale DWPT Networks in Distribution Grid ...........ccceeeveininienienenenesese s 3328
Travis Newbolt, Paras Mandal, Hongjie Wang, Regan Zane

Design Methodology of Wireless Power System Based on LLC Compensation Network for Low-Gap
Battery Charger APPIICAION .......cciiiciceieses ettt sttt e st e te e sae st et e s e e esseseeseeaeeseesesaestenreseesnens 3334
Sayed Amir Hashemi, Arsalan Rasool zadeh, Chris Botting, Majid Pahlevani

A Novel Two-Phase Bipolar Coil-Based Bidirectional Wireless Power Transfer System .........cccceevvevinnenennes 3342
Lindemberg Costa Luna, Montié Alves Vitorino, Vinicius Freire Bezerra, Jens Friebe

A Comparative Study of Hybrid SiC-GaN and All-SiC Configuration for T-Type Inverters ........ccceeeeeeeecennene. 3350
Rupak Chakraborty, Sumanta Biswas, Markus Makoschitz

A Single-Phase Seven-Leve Inverter with Asymmetrical DC-Link VOItage ......cccceveeveeieecceceeeseeecece e 3356
Tuan-Vu Le, Kelum Lokugamage, Yugi Wang, Morgan Li, Caisheng Wang

Bidirectional Nine-Level Hybrid Converter with Capacitor Voltage Balancing Control ............ccccoevvvereiernenns 3362
Dohyeon Kim, Beomki Cho, Jungmin Kwon

Intelligent Switching Optimization Using Quantum Differential Evolution in 13- Level
STV (elg S0 SOz o= ot (o R T 01V 1 (= SRR 3367
Arya Sngh, Ranjit Mahanty, Vivek Nandan Lal, Rajeev Kumar Sngh

Counters Design for OC Switch Fault Diagnosis Conjunct with SYM Concept in CHBMCs.........ccccoeevvvevievnenee. 3373
Hongjian Lin, Zhiheng Lin, Dong Xie, Yunwel Li

Failed Submodule Localization in a Cascaded Multilevel Converter Using Phase Voltage Waveforms
a0 IS N (011 O = 3379
Yosuke Aoki, Yushi Miura

A Seven-Level Simplified Active Neutral-Point Clamped Inverter Using Single Flying Capacitor ..................... 3387
Dinh Du To, Lukas Antonio Budiwicaksana, Dong-Choon Lee



Design of Arm Inductor in NLC-based MM C Considering Ripple Factor of the Phase Current ............cccccooevenee. 3393
Dong-Jin Lee, Dong-Ho Choi, Yeongsu Bak, June-Seok Lee

Effects of Stator Winding Configuration on the Voltage Balancing of DC-Link Capacitor of Six-Phase
THIEE-LEVEl NPC INVEITEIS ..ottt sttt sttt sttt st se et e se et e seebeseesesbesesbe st s benesbe e ebenenbenens 3399
Gabriele Boico, Luca Vancini, Michele Mengoni, Gabriele Rizzoli, Luca Zarri, Angelo Tani

A Novel Hybrid Modular Multilevel Converter with Reduced Capacitor Requirement ...........cccoeeereereerecennenes 3406
Chao Wang, Kui Wang, Zedong Zheng, Yongdong Li

Dead-Time and Forward- V oltage Compensation for a Neutral-Point-Clamped V oltage-Source Inverter
With SPace-V eCtOr MOAUIBLION .......couiiuiiiiieiiiie ettt a e b ettt e e e e e e e e e e e e e s e eaeebesbesaesbesbees 3412
Arno Claes, Johan Gyselinck

A Comprehensive Analysis of DC-Link Voltage Ripple of Three-Level Inverter-Based Symmetrical and
ASYMMELTICal SIX-PhASE DIIVES .......coueeuietiiieiiee ettt e et st e s tesaeste e st e s esse e e e eseesessearestestesaentesteseens 3420
Partha Pratim Das, Subhransu Satpathy, Subhashish Bhattacharya

Capacity Ratio Optimization for the MMC in the DR-MMC Hybrid HYDC Topology .......cccccveererereenereineniene 3428
Lu Chen, Wenjie Chen, Zhixiang Li, Delin Kong, Haonan Li, Yu Cheng

Design Methodology of Centralized Partial-1nductance Configuration for MM C-Based Power
CONAIIONING SYSEEIM ...ttt ettt ettt be st e sbeseesbeeese e e ea e e e e e eaeeae e Rt eaeebeebeeaeebesbesbesbenbesbeseensanseneeneaneas 3433
Ziyan Xiong, Tianxiang Yin, Shutong Wu, Lei Lin

A Neutral Point-Clamped Five-Level Inverter for Renewable Energy Applications .........cccccceveveeveeienceeenienennens 3439
Kuo-Yuan Lo, Cheng-Han Cai

A Simple Control for Full Range Soft Switching in Single-Stage MiCroiNVErter ..........covoveeeneienenesenese e 3444
Xipei Yu, Tianyi Jiang, Qiang Li, Liyan Zhu

Comparison of 50 MHz Single-Ended and I solated Push-Pull Class-E AMplifiers ..., 3452
Aobo Yang, Xuan Wang, Sda Chen, Lei Gu

Enhanced Stability Analysis of Parallel Connected GaN-Transistorsin Half-Bridge Circuits .........cccccccecveeennee. 3458
Julien V. Hénschel, Jordan Sorge, Martin Marz

Capacitorless Active Output Power Filter (CLAOF) for Enhanced Reliability in Three-Phase DC-AC
LY R 3466
Haitham Kanakri, Euzeli Cipriano Dos Santos, Maher Rizkalla

Comparison and Discussion of 10 kV SIC Modules for Medium Voltage Applications: Current Source
[NVErter VSV OItage SOUICE INVEITEN ..ottt sttt st e e e e e e e e st ebesaesaesbesbesbesnens 3472
Sheha Narasimhan, Subhashish Bhattacharya

Instantaneous Transition Detection for Zero Voltage Switching in ARCP COnNVErters ........ccccovveveceveveeeeennenn 3478
Eddy Aeloiza, Weigiang Chen, Vidhi Patel, Christopher Kammer

Hybrid MPC-SHE Technique for Capacitor Voltage Balancing in Single DC-Source Three-Phase

MOGITIEA PUC INVEITET .....oecvicieete ettt ettt st st e st e e et e saeeebeeaeesbeeaesbeebesaeebesaeebesaeebeesseabeensesreensesns 3486
Mohammad Sharifzadeh, Arman Fathollahi, Soroush Oshnoei, Meysam Gheisarnejad, Eric Laurendeau
Kamal Al-Haddad

Active Voltage Probe for Direct Measurement of EMC-Relevant Noise of Power Semiconductors..................... 3491
Robert Kragl, Konstantin Spanos, Karl Oberdieck, Steffen Beushausen, Ingmar Kallfass



An EMI Shielding Ring Technique in Power Electronics Modules Package for Near-field and Far-field
LY I Rt To = o o T U PSS 3499
Yirui Yang, Yanwen Lai, Qinghui Huang, Shuo Wang

Investigation and Mitigation of dv/dt Switching Noise Issue in Zero Crossing Detection Circuit in
QIO LC= 0 o0 E= T @ S 3507
Rahul Rajendran, Gibum Yu, Xingyu Chen, Qiang Li

Multi-Stage Passive EMI Filter Parasitics Characterization for CM DM Noise Reduction ...........cccceveververvenenene 3514
Tonglei Wang, Shin-Yu Chen, Ripun Phukan, Rolando Burgos, Dong Dong, Gopal Mondal, Henrik Krupp

Impact of Diode Bridge in Discontinuous Conduction Mode on EMI Propagation Path ...........ccccecioviiininnnne 3522
Bayan Hamami, Geneviéve Frantz, Roger Franchino, Jean-Luc Schanen

Advancing Dynamic Modeling of Grid-Connected PV Inverter Using Bi-LSTM-Based Al Moddl ..................... 3530
Sunil Subedi, Yonghao Gui, Yaosuo Xue

Modeling, Design, and Control of Modular Second Life Batteries Storage CONVErter ........ccveeeveeeneceniecenieennene 3535
Zakariya M. Dalala, Amy Alkhalifi, Zaka Ullah Zahid, Osama S Saadeh

ZV S Region Expansion for Three-Phase Dual Active Bridge Based on Design of Wye-Asymmetric
Extended Delta TranSfIOMIEY ..ottt e e sn e n e 3541
Mohamed Mansour, Joseph Olorunfemo Ojo

Design Optimization Method of MHZz-Frequency Planar MagnetiCS .........ccccvveieverierieieeeeeeeeee e 3549
Zahra Saadatizadeh, Pedram Chavoshipour Heris, H. Alan Mantooth

Data-Driven Adaptive Gain Tuning for Stability Assurance in Islanded Microgrids with Diesel
Generators and Grid-FOrMING INVEITENS ..ottt bbbt nes 3555
Ram Shankar Yallamilli, Xiaonan Lu

Phase Current Harmonic Causes, Mitigation, & Effects on Inverter Loss EStimation ...........ccoceoeeeieeninicnicnenne, 3561
Josiah Haruna, Ujjwal Kumar, Caleb W. Secrest

Interactive Oscillation Visualization of Grid Interactive Inverter-Based RESOUICES ..........cceeveveveeecee i 3567
Zihao Qin, Prajesh Svakaran, Lizhi Ding, Xiaonan Lu, Shuan Dong, Andy Hoke, Jin Tan

Modular Controllable Transformer - A 5-MVA, 24-kV Field Power Flow Control Demonstration ..................... 3572
Decheng Yan, Joseph Benzaquen, Deepak Divan, Moazzam Nazir, Gokhan Ozkan, Johan Englin
Satish Belkhode, Emre Durna

Multifunctional Control of Grid-Connected Converters with Model Predictive Control and Disturbance

Arttu Ruusila, Petros Karamanakos, Marko Hinkkanen

An Indirect Model Predictive Control for MatriX CONVEITENS ..........ccvreirieinieerieenieesie sttt s see e seeneseas 3588
Baiqi Dai, Massimiliano Passalacqua, Petros Karamanakos, Andrea Formentini, Mario Marchesoni

GFM Controlled PEBB-Based Multi-Port Converter for District Energy SyStems .......coceeveeeneieneieneneseneseenns 3596
Dongsen Sun, Nathaniel Hawes, Hanchao Liu, Philip Hart, |brahima Ndiaye

Inverse Nyquist Stability Analysis for Parallel-Connected Wave Energy Converters Under Weak Grid
L6000 1 1To 0 TSSOSO P PSPPSRI 3601
Vikram Roy Chowdhury, Kumaraguru Prabakar, Ben McGilton



An Improved Model-Free Adaptive Control Method to Enhance Dynamic Performance of VOC Grid
0T 0T aTo N 01V 4 1= £SO 3607
Pengfei Qi, Hang Zhang, Alian Chen, Cheng Cheng, Yan Wang, Kun Qin

Seamless Switching Strategy Between Grid-Following and Grid-Forming Control Methods for
Grid-CONNECLEA INVEITEN'S ...ttt ettt b et ettt e b e e b e st e s e s e ne st en et enenseneebesenenes 3613
Jiao Du, Hang Zhang, Alian Chen, Cheng Cheng, Hong Tang, Jinghua Li, Minglin Liu, Jianxiu Li

Accelerating Online Optimization with Differentiable Predictive Control in Power Electronics...........ccccocvvveene 3620
Yuan Li, Shuai Zhao, Mateja Novak, Yongjie Liu, Huai Wang, Frede Blaabjerg

Disturbance Observer-Based Neutral-Point V oltage Balance Control for Three-Level Grid-Forming
T 01T = TSRS PR 3626
Hong Tang, Cheng Cheng, Yaopeng Huang, Alian Chen, Tong Liu

A Current-Sensorless Quasi-Resonant Control for Flyback Inverters with Low Switching Losses .............cc....... 3632
Julio Cesar Dias, Victor Ferreira Gruner, Luiz Carlos Gili, Matheus Protasio de Lima, Eduardo Eller Behr
Roberto Francisco Coelho, Lenon Schmitz

A Central-Controller-Contained, (Equivalent) Fully Distributed Control Scheme for Two-Stage
Controlled Grid-Tied Power INVErters With DEIGY .......ccoiviiriirerce e 3640
Boya Wang, Navid Rahbariasr, Matthias Preindl

Computationally Efficient Multistep Model Predictive Control for Multilevel Converters..........cocooeveveneneienn. 3645
Alberic Benjamin, Pablo Poblete, Majid Farhangi, Rodrigo H. Cuzmar, George Papafotiou, Tobias Geyer
Ricardo P. Aguilera

Unified Modulation Strategy for Leakage Current Suppression in Three-Phase Transformerless
Grid-CONNECLEA CONVEITET ... .cviieiirieiiiieestee sttt sttt s be s be st bt sae s ste st sbe st be e e be e e be e e beseebeseebeseebenaesestenestenentns 3652
Juwon Lee, Dongsu Lee, Jung-l1k Ha

Enhanced Neutral Point Voltage Control in ANPC Inverters via System Identification ............coccevevvennininnene 3660
Shaozhe Wang, Ankit Vivek Deshpande, Rolando Sandoval, Erick Pool-Mazun, Enrique Garza-Arias
Prasad Enjeti

A Single PWM Controlled Li-ion Based Bidirectional Battery Charger for Household Applications .................. 3666

Manish Kumar, Vivek Nandan Lal, Rajeev Kumar Singh

Adaptive Fault-Tolerant Data-Driven Control of Multilevel PEC Inverter via Soft Reinforcement

Learning Under SWitChing-LeVel TranSItioN .........cccoeiieiieieieeeceeiese sttt st sae e sa e se e seere e snesresresresnens 3672
Arman Fathollahi, Mohammad Sharifzadeh, Soroush Oshnoei, Meysam Gheisarnejad, Eric Laurendeau
Kamal Al-Haddad

Online Voltage Measurement Error Compensation Method for Three-Phase Voltage Source Inverters............... 3678
Xiaochen Wu, Zeng Liu, Wenchen Wang, Jiayu Shang, Jinjun Liu, Qingbin Wang, Ming Ma, Huabao Zhu

An Improved Discontinuous PWM Scheme for MMC in AC Machine Drive Applications..........cccccoovvenereneene. 3685
Duc Dung Le, Shahid Aziz Khan, Shivam Chaturvedi, Mahdi Ghavaminejad, Menggi Wang

Optimization of a Permanent Magnet Shaft Generator System for Large VESSalS ... veveceveccieeeeens 3690
Hyeon-Jeong Bak, Min-Jun Cho, Ruzsa Janos, Sang-Hyun Kim, Seung-Ki Sul

Vehicle Driving Energy Consumption Analysis Using Real-World Data ..........ccoceoerrerrenieineieneceseeseeseeene 3698
Md. Mizanur Rahman, Daniela Wolter Ferreira Touma



Speed Sensorless Control for a Bearingless Permanent Magnet Synchronous Maching ............ccoeveveicinincennns 3706
Laura Homiller, Lei Zhou

Sensorless Stahilization of Electrodynamic Thrust Self-Bearing Machings ... cesesescseceeeeenns 3713
Adrien Robert, Joachim Van Verdeghem, Bruno Dehez

Proposal of High-Power Bearingless Machines for Flying Cars and €V TOLS .....ccccvvveienieveseneseseeseesieseeeenens 3720
Hisato Nakamura, Hiroya Sugimoto

Novel Five-Axis Actively Positioned Multi-Monopole Bearingless Motor with Two Three-Phase
COMDINE WINGINGS ...ttt ae bbb e b e be et bebese e e e s e e e eaeeaeeaeeaeebeebesaeseesbesbeseenbenseneeneaneas 3726
Shoma Kono, Masahisa Sakai, Riku Wakida, Hiroya Sugimoto

Integrated Induction Machine Eccentricity Modeling for Linear Amplifier Based Emulation ..........cccccceeveeiennene 3733
Solihah Sharief Shiekh, Pragasen Pillay

Performance Study of a Surrogate Model-Assisted Optimization for Electric Machines ..........ccccoovevvevvivnivininns 3739
Hiroyuki Sano, Shogo Asahino, Kenta Kato, Koji Tani, Takashi Yamada

Inductance Modeling and Harmonic Compensation of a Symmetric Dual Three-Phase PMSM with
Distributed Windings Under Single Three-Phase Operation ..o 3745
Yongtae Kim, Bon-Gwan Gu, Sungyong Park, Jongkyong Lim, Honnyong Cha, Jaeseong Lim

Hybrid Magnetic Circuit Modeling for Interior Permanent Magnet Synchronous Motors............ccevveeveveeeieinens 3750
Kangyeon Kim, Sungwon Cho, Minkyun Noh

Development of Real-Time Temperature Prediction Technology for LPIT ... 3756
Jun-Kyu Park, Francesco Toso, Ki-Dong Song, Yeon-Ho Oh, Hyun-Mo Ahn

Design and Analysis of aNovel Asymmetric-Magnet-Layer Variable Flux Memory Machine...........ccccooeenene. 3761
Qichu An, Hui Yang, Rui Tu, Dabin Liu, Yixian Wang, Shuhua Fang, Heyun Lin, Shuilian Xue, Liang Chen

Dynamic Phasor Modd of Synchronous Generator in Islanded Condition ...........ccoccccevieieienesieseseceseeeceeeees 3768
Pallavi Ghimire, Samip Poudel, Mariko Shirazi, Donald Hummels, Reinaldo Tonkoski

Performance Comparison of Stator Windings in Permanent Magnet Motors for Submerged Liquid
HYAIOGEN PUIMIPS ...ttt sttt st st st b et bt b et b et b e e b se b e e b s e e bt s b e bt s bt s bt b et nbe et 3776
Yan Zhang, Yuanzhi Zhang, Dawei Li, Chang Wang, Ronghai Qu, Zhenglin Li, Fulang Liu

Optimized Design of a High-Torque-Density Permanent Magnet Synchronous Motor with Asymmetric
CONSEOUENE POIES ...ttt sttt b et bbb e e e e e e e et ea e eh e e Rt eheeh e s bt she b e bese e e emee e et eneeneeaeabeebesaesaens 3783
Yuka Kobayashi, Kazuhisa Iwata, Hidenori Sasaki

Parasitic Capacitance and Shaft Voltage Characteristics According to Rotor Typesin Motors..........ccoceveeeieinens 3789
Jun-Hyeok Heo, Byoung-Wook Jo, Jun-Kyu Kang, Jin Hur

Effect of FPCB-Based Shield Material on Shaft Voltage Considering Skin Effect ... 3793
Dae-Hyeon Kim, Jun-Hyeok Heo, Jin Hur

Vibration Monitoring of PM Motors Using Electromagnetic Stress Harmonic EXCItation ...........c.coeceveneieeenne. 3797
Supratap Sengupta, B.G. Fernandes

Fault-Tolerant Control of Interturn Short-Circuitsin SPMSM by Using MTPCC ........ccccoeorieeieeienececece e 3803
Shaopo Huang, Jun Su, Anmol Aggarwal, Jose V. Bernardes



Simulation-Based Shaft V oltage Reduction through Structural Modifications for Bearing
EleCtriCal-Er0SiON PrEVENTION .......ccciiiiitiieiereeieseet sttt sttt sttt st s b e bt a st b et bt b et bt b e e b 3811
Ji-Hyeon Lee, So-Yeon Im, Du-Ha Park, Jae-Woong Jung, Myung-Seop Lim

Induction Motor Machine Learning-Based Eccentricity Fault Detection Using Magnetic Flux
V=2 ST =0 0 o | PR PR PSP 3816
Obinna Vitus Onodugo, Gordon Asante, Emmanuel Agamloh

Integrated Zero-Sequence Current Filter for Open-End Winding Permanent Magnet Synchronous Motor .......... 3823
Junhyuk Im, Mostafa Fereydoonian, Woongkul Lee

Frequency-V arying Harmonic Domain Control for PMSMs with Current Harmonic Mitigation ..............cccc...... 3828
Maxime Grosso, Pierre Riedinger, Jamal Daafouz, Serge Pierfederici, Hicham Janati Idrissi, Blaise Lapbtre

Gradient-Based Predictive Pulse Pattern Control with Optimal Active Neutral Point Potential Balancing
for Five-Level Medium-VOItagE DIIVES .........cccoviiiiiesesieseesieeee ettt st sae e e ae e esaesseseenestesaesnesteseesnens 3836
[lari Hilden, Petros Karamanakos, Tobias Geyer

Natural Fault-Tolerant Performance Comparison of Symmetrical Six-Phase Vernier PM Motor with
Single and 1S0lated NEULIal POINES ..........ccuiuiiiiiiiiiri bbbt se e 3844
Yicen Tian, Xianglin Li, Jun Dai, Wenbo Dai

A Novel Double-Vector Model-Free Predictive Current Control for Symmetrical Six-Phase Surface
VEIMIEY PIM IMIOTON ...ttt st b e st eh e bt h et b et bRt R et b e b e e b e bt e bt e e e bt e e e st n bt b et e b e 3850
Jun Dai, Xianglin Li, Yicen Tian, Wenbo Dai, Kai Wang

Linear Modulation Range Extension for Five-Phase Motor Drives Under Fault-Tolerant Operation ................... 3856
Xinyi Hu, Bin Li, Feng Xu, Yong Li, Guidan Li, Xiaochen Ma

Model-Free Predictive Control of PMSMs Assisted by Modified Cascaded Extended State Observers................ 3862
Zhaoyi Wang, Chaewon Jo, Heewon Koo, Hyunwoo Kim, Donghoon Jung, Ju Lee

Comparative Analysis of CHIL, PHIL, and Dyno Testing for ePowertrain and System Validation ..................... 3868
Akm Arafat, Davis Trapp, Mitch Ober, Raef Aidibi

A Frequency-Adaptive Space Vector PWM Control Method for PMSMs Based on Real-Time Torque
and CUrrent RIPPIE PreEdiCHION ........c.ooiiiiie ettt sttt se e e e e e e eseesesaeenesbeneeseeste e es 3876
Theophilus Narteh Wakemeh, Sodig Agoro, Samuel Osel Fobi, Igbal Husain

Improved Fault-Tolerant Control of Open-End Winding Induction Motor for Electric Vehicle
F N o] T To= (o 0 OSSOSO PR 3883
Kaif Ahmed Lodi, Khaled Ali Al Jaafari, Majid Poshtan, Apparao Dekka, Abdul R. Beig

Active Damping Method for Drive Cycle Testing of Small Laboratory PMSMS ..o 3889
Pawan Kumar Dhakal, Roland Seebacher, Kourosh Heidarikani, Annette Muetze

Impact Analysis of FCS-MPC on Power Losses of IPMSM Drive fed by Cascaded H-Bridge Multilevel
L1V 4= TSP PROR PSRN 3896
Claudio Nevoloso, Gioacchino Scaglione, Giuseppe Schettino, Antonino Oscar Di Tommaso, Rosario Miceli

Three-Level Optimized Pulse Patterns with Eliminated Torque HarmoniCS ... 3904
Isavella Koukoula, Petros Karamanakos, Tobias Geyer



Highly Accurate and Stable Position Sensorless Control at Ultra-Low-Speed in IPMSM Drives by
Compensating for Dead Time and 6th HarmoniC DiStOrtioN ...........cccoeorirenenenene e e 3912
Naoto Shibano, Hisao Kubota

Sensorless Speed Control of Brushed DC Motor Using High-Frequency Signal Injection .........ccccccceevvveveniennene. 3920
Nam-Su Kim, Jun-Sk Hwang, Hyeon-Gyu Choi

DPWM Based ZSV Elimination Strategy for Open-End Winding PMSM fed by Dual Inverter with
COMMON DC BUS ..ottt ettt r e et e e e et h e b e Rt e Rt Rt e bt s et e R e R e s e e se e s e e e e e e eneeneeneerennn 3927
Elena Macrélli, Hyeonseong Kim, Kibok Lee

Power Ripple Suppression for Double-Phase Open-Circuit Fault-Tolerant Operation of Five-Phase
1Ko (o= TSP PPN 3933
Xinyi Hu, Bin Li, Feng Xu, Yong Li, Guidan Li, Xiaochen Ma

Modulation Strategies for Performance Enhancement of Rare-Earth-Free PM-Assisted SynRMsfor EVs.......... 3939
Aiswarya Balamurali, M. Hossain Mohammadi

Performance Evaluation of MOS-Gated Thyristors as Auxiliary Switchesin the ARCP Inverter ........cccoveennene. 3946
Vignesh Kumar R C, Raj Kumar Kokkonda, Sheha Narasimhan, Shubham Rawat, Subhashish Bhattacharya

Switching-Frequency Voltage Injection Method for Low-Speed Sensorless Control Using Three-Shunt
Current SENSOrS TN IPIMSIM DIVES ......oouiiiieiiereeie sttt s se b e et e et st b et bbb 3952
Minha Kim, Byung Ryang Park, Jung-lk Ha

Torque Ripple Compensation to Mitigate Electric Machine Harmonicsin IPMSM Electric Drives...........cccuc..... 3959
Arslan Qaiser, Biao He, Sddharth Ballal, Caleb W. Secrest

Experimental Comparison of Active Gate Driversfor Drive Inverters Using SIC MOSFETS ........cccveivienienene 3965
Jan Niclas Laumann, Julius Wiesemann, Axel Mertens

Driving WBG Bidirectional Power Switches with Universal Drain-Centered Bootstrap Gate Driver .................. 3972
Fei Zhou, Orlando Lazaro, Tim Merkin, Lei Chen, D. Brian.Ma

Concentric Circular Coil-Based Coreless PCB Coupler for Medium Voltage Gate Drivers with an Ultra
LOW ParasitiC CapaCItanCe ......c.ecueiuesieeeieieeeueete st s e s e steste st e te s e aeae e e e essesessesaestesaesbestesteseesensessensessesenseatessessensens 3976
Wenjie Xu, Junwei Liu, Hai Xu, Taiming Chen, Xiaobiao Wang, Kerui Li, Yi Zhang

Adaptive Gate Driver Enabling Thermal Control of GaN GITs by Device Loss Manipulation ............cccocceeeenene. 3982
Tianlong B. Albert, Tudor Sechel, Tobias Kamp, Rik W. de Doncker

Evaluation of Power Cycling-Induced Degradation in High-Power GaN HEMTs and Identification of a

R e o EoN e T =l N o (o= o RPN 3990
Khandaker Lubaba Bashar, Md Rishad Ahmed, Fatma Khera, Liliana De Lillo, Lee Empringham
Pear| Agyakwa

Self-Powered Gate Drive for Series Connected SIC MOSFETSIin MV Applications.........cccccovvevevieneneseceennnne 3998

Junghoon Kim, Taewoo Kim, Woongkul Lee

Dynamic Redistribution of Switching Lossesin Parallel Connected SiIC MOSFETs for Active Thermal
2= 11 4004
Dimitrios Deldimos, Fausto Stella, Gianmario Pellegrino

Detection of Bond Wire Lift-Off Using a Parallel Resonant Tank Circuit During Gate Turn-Off ............ccccccc.... 4010
Keqi Song, Henry Shu-Hung Chung



A Generic Isolated Energy Probe for High-Side Switching LOSS MEaSUrement ..........ccocvererereneeeeiesienesenennens 4016
Chi-Yuan Huang, Yaow-Ming Chen

A Novel Voltage Balance Method Based on Drive Delay Control for IGCT Series Application .........cccccveuenee. 4022
Jiahao Guo, Shibin Wang, Bin Cui, Xiangcheng Zhang, Lu Qu, Liantao Liu, Zongze Wang, Zhanging Yu

An Open-Ended Flexible Printed Circuit Board Rogowski Coil with High Bandwidth ...........c.ccccooeiiiininnnnnn. 4027
Xingyue Tian, Hua Bai, Fred Wang, Jason Svaim, Michael Zimmermann, Hal Paver

Fault Current Limiting Control of Solid-State Circuit Breakers for Protection Coordination in DC
DISIIDULION ...ttt bbb £ bRt et R e b et b bt s bt s et b et bt b et b 4034
Zhou Dong, Govind Chavan, Chunmeng Xu, Abhinav Patni, Pietro Cairoli

S IGBT and SIC MOSFET Hybrid Solid-State Circuit Breaker-Based Motor Control Center .........cccceevvvvvennene. 4040
Jiale Zhou, Xiuhu Sun, Qiang Mu, Tiefu Zhao

Synthesis of Different Controllersin aLatent Linear Subspace for Power CONVErter .........ccoevvervennennenenienens 4046
Jianwu Zeng

Sensitivity Analysis and Control of Induction Cooktop for Non-Ferromagnetic Cookware ..........cccooeveieeieecennens 4051

Subhajyoti Mukherjee, Vandana Rallabandi

A Breakerless Solid-State Protection Scheme for VSC-based DC MiCrogrids ........cecveveveevieveeieeieeeeesesesesensnens 4057
Jinzhuo Bai, Li Qi, Ting Wang, Ygji Jiang, Xuemeng Zhang, Zhiguo Hao

Flying Capacitor Voltage Control with Delta-Sigma Modulation to Reduce the Flying Capacitor and the
Switching Frequency for a Three-Level Flying Capacitor TOPOIOGY ......ccevreeerieerieerieerieesieesienesesesie s sesne e 4064
Jannik Maier, Philipp Czerwenka, Eckhard Hennig, Ertugrul Sonmez, Gernot Schullerus

Enhanced Virtual-lmpedance-Based Fault Ride-Through Strategy Facilitating Consistent Grid-Forming
Characteristics Of DFIG WiNd TUIMDINES .......coviiiiieiiecirieries s 4072
Zhiheng Huang, Ronghui An, Tong Wu, Boyang Shen, Ziwen Zhao, Jinjun Liu

Transient Stability Analysis Framework for Grid-Forming Inverter-Dominated Networks Under Large
Lo TR N4 o= 01T 4078
Bowen Yang, Debjyoti Chatterjee, Brian Johnson, Gab-Su Seo

Enabling Grid-Forming Control Under Unbalanced CONAitioNS ...........coceerrrereinnnrerernreee s 4086
Yemi Ojo, Soumyadeep Nag, Temitayo O. Olowu

Robust Dynamic Performance and Transient Stability of Grid-Forming Inverters with Model-Free
L600] 011 £ TSSOSO T TP TSTPSP 4091
Wanrong Li, Huawei Yuan, Jiayang Wu, Sinan Li

Development of a Smart Microgrid and Validation of a Distributive Adaptive Control to Balance State
Of Charge Of Li-iON BaIErIES .....ueiveieiiiiie ettt sttt st e st et e e e e e sa e e e seeseeseeaestesbesaestenteneeseens 4098
Abdul Wasay Lnu, Ali Anwar, Deepi Sngh, Ryan Qu, Vyacheslav Solovyov, Fang Luo

An Improved Design of Impedance Balancing Bridge for Three-Phase Three-Level Back-to-Back
Converter Common Mode NOISE REAUCTION ........eiveieieieieieeee s e s eee e e e esesse e sressesenseesseseesennen 4104
Tonglei Wang, Shin-Yu Chen, Ripun Phukan, Rolando Burgos, Dong Dong, Gopal Mandal, Henrik Krupp

Novel Single-Phase Inverter with Reduced Common Mode EMI ... 4112
Giovanna Oriti, Alexander L. Julian, Christine L. Malong



Investigation of Modeling Techniques for Magnetic Componentsin Power Electronic Converters .................... 4119
Yirui Yang, Yanwen Lai, Qinghui Huang, Shuo Wang

A High-Efficiency Electromagnetic Noise Weakening Circuitry for Fast Switching Device Power
10010177 4 (< = TP 4127
Ujjwal Kumar, Abhiieet Prem, Mahima Gupta

Investigation and Mitigation of Common-Mode EMI Noise of Inverter System due to Magnetic
Coupling Between AC and DC SIAES .......evirererieieieieeseeeeese st e ettt saesae e s aesaes e e e e e e esessessessessessessessessessens 4135
Qinghui Huang, Yanwen Lai, Yirui Yang, Fan Xu, Chingchi Chen, Shuo Wang

Inverted-T In-Slot Heat Exchanger for Improved Cooling of EIeCtric MOOIS ........ccocieieiinene e 4141
Gokhan Cakal, Bulent Sarlioglu

A Flexible Ring-Core Measurement Set-Up for Soft Magnetic MaterialS .........covvvevieveieveececeeiese e 4146
Gabriele Puccio, Giampaolo Devito, Viviana La Russa, Paolo Bolognesi, Davide Barater, Stefano Nuzzo

Investigation of Multi-Tooth Dual-PM Machines Accounting for Different Cooling Strategies ..........ccvvvveene. 4152
Ankan Dey, Z. Q. Zhu, Dawei Liang, Xu Hai, Liang Chen, Lei Yang

Loss Model of NdFeB Magnets Considering Resistivity Variations with Magnetization State and
TOIMPEIBIUIE ...ttt ettt ettt bttt e a et e ehe et e eae e bt e aeeeae e aeeoae e e e she e b e eheea b e eheen b e eheen b e eae e bt eaneebeeasesaeeneesaeennesanan 4160
Diego G. Yafiez, Daniel Fernandez, Maria Martinez, Juan M. Guerrero

Analysis and Compensation of Rotor Position Measurement Errors to Improve PM Temperature

Y KoTaTh o) T aTo WL TV I o AV S S 4167
Marcos Orviz, Javier G. Tiemblo, Diego F. Laborda, Keiichi Shibuya, Toru Matsuura, Kensuke Sasaki
Takashi Kato, David Reigosa

Compound Control Strategy of Large-Signal Frequency Compensator for Improved Dynamic
Performance in LLC RESONGNT CONVEITENS .......ceiuirueiereeeeieieseseeseseseestesteseessessessessessessessessesessessessessessessessessessens 4173
Wenjun Luo, Caifeng Liu, Tianyi Zhang, Jiaao Zou, Xudong Zou, Yong Kang

Reference Modulation for Performance Enhancement of CLLC Resonant CONVEErS..........cccevevceeeeveeeeeeee s, 4179
Seojun Kim, Taeseung Jang, Suhyeok Lee, Seokjin Hong, Youngwoo Lee

Feedforward Control of LLC Converter: Time Domain State Trajectory-Based Analytical Formulation ............ 4185
Fatama Tuz Zahura, Mark J. Scott

Two-Step Bootstrap Control for Spike Current Suppression in Switched-Capacitor Converter ..........ccooeevenennen. 4193
Jia-Ming Zhang, Le-Ren Chang-Chien, Ching-Ran Lee, Che-Min Kung, Wen-Tien Tsai

PWM-Controlled ZV S Technique for Efficiency Optimization in Boost Operation of Series Resonant
L0100V 4 = TSP PP PPN 4199
Jaehyeok Jang, Yujin Shin, Jongwoo Kim, Donghyuk Yang, Heonhee Kim, Younghoon Cho

Parasitic Impact Mitigation in High-Switching-Frequency 3L-ANPC GaN-Based Converters ..........cocevevveenen. 4207
Mohammad Hassan Adeli, Altin Necmi, Yousef Alanmri, Adel Nasiri

Bi-Directional Power Transfer Three-Level CLLC ReSONANt CONVEIES .......cceeicviieeeieiestee e esres e esres e essessnee s 4213
Xuan-Yu Lin, Chuan-Chun Liang, Yi-Feng Lin, Jing-Yuan Lin



DC-Link Capacitor Design for a Neutral-Point-Less Three-Level Dual-Phase Inverter for Traction

F N oo [ Tor= 1 o o ST P R SSTSR 4221
[Tham Osman, Renato Amorim Torres, Woongkul Lee, Dhanya Sankaran, Thomas Luo, Khorshed Alam
Mohammad Nazmul Anwar, Thomas Duhon

Enhanced Output Voltage Levels with Reduced Switching Frequency CVB for MMC Using
Three-Level Flying CapaCitor SUDMOTUIES .........cceiiiiiiie ettt st saesnesneeas 4226
Jyoti Ranjan Dash, Rohit Raj, Asad Hussain, Pramod Agarwal

Single-Stage Multi-Port Electronic Transformer Using Bidirectional Switches for Energy Routing with
REBCHIVE POWET SUDPONT ...ttt sttt et sttt b et s b et b et b et b e se bt e b e e b e s b e bt s b s bt bt sbe et 4232
Shubham Rawat, Subhashish Bhattacharya

A Synchronous Gate Driver System for Series-Connected SIC MOSFETSs for High-V oltage Pulsed
Power Supplies Based on Magnetic PulSE COMPIESSION ......ccuciuirierierieieeieiee ettt e e e e e saesse e sne s 4240
Pourya Javidi, Hyeongmeen Baik, Jinia Roy

RF Integrated Gate Driver for Ultra-fast Switching of 10 KV SIC MOSFETS ......ccccecviiieiisese e 4248
Nithin Kalli, Shubham Rawat, Partha Pratim Das, Raj Kumar Kokkonda, Vignesh Kumar RC
Shahid Ali Khan, Ayush Bhatta, Subhashish Bhattacharya, David Ricketts, Soyridon Pavlidis, Brian McCabe

A Current Mode Gate Driver with Gate Ringing Suppression for GaN-Based LLC Converter .........c.ccccoveeevvenene. 4255
Hsin-Tzu Chuang, Yen-Ming Chen, Yuan-Chih Lin, Ching-Jan Chen, Fu-Ming Hsu

An Optically Powered Half-Bridge Gate Driver for High Voltage Applications ...........cccooeveiinenenesenercneeee 4260
Yifei Wu, Xu Zhang, Yang Li, Chunjiang Jia, Chong Ng, Philip Mawby, Tianhua Xu, Li Ran

Light-Triggered, Ultrafast Gate Driver Empowered by GaN Buffer for High Power SIC Module........................ 4268
Annoy Kumar Das, Shahabuddin Khan, Zheyu Zhang, Fred Wang, Hua Bai

Performance Analysis and Carrier-Based |mplementation of Discontinuous Pulse-Width Modulation for
Three-Phase FOUM-LEVEl INVEITENS ......cc.ciceeeeeee sttt sne st besae st nae e e e enenneeneenennes 4276
Kefan Yang, Li Zhang, Yuhang Zou, Xiao Shen

High Performance Modular Multilevel Converter with High Power Density Novel Submodules......................... 4281
Scott Lawton, Jinia Roy

Resilient Cyber-Attack Detection and Mitigation in Grid-Tied PEC9 Inverter Using A3C-Based

F X0 7= 01N o | SR 4289
Soroush Oshnoei, Meysam Gheisarngjad, Arman Fathollahi, Mohammad Sharifzadeh, Eric Laurendeau
Kamal Al-Haddad

Power Generation Curtailment in Cascaded H-Bridge Converter-Based Solar Farms under Unbalanced
GENEIALION ...ttt ettt ettt e st e et e st e besbe e besbe e beeaeabeeaseeseeasesbeensesheebesaeesbesaeebeessanbeeaseabeenseebeensesaeessesneestenneens 4295
Gaowen Liang, Enrique Nunes, Hein Wai Yan, Ezequiel Rodriguez, Glen Farivar, Josep Pou

Multiobjective Optimization of a Single-Phase T-Type Inverter Using Bidirectional GaN Devices.................... 4301
Luke Andersen, Jinia Roy

A Wide ZVS Strategy for Quasi-Single-Stage AC/DC Converter with Split Inductors and Optimized
V=Tl To N Lo (8T = o= T 4309
Yuxuan Li, Linxiao Gong, Lingfeng Jiang, Xiyuan Shi, Yong Wang, Junzhong Xu

Integrated Single-Phase Onboard Charger for Dual-Motor EIeCtric VENICIES .......coveveveeeeeieeeecece e 4315
Muhammad Zakariya, Ashraf Ali Khan, Jamil Muhammad Khan, Usman Ali Khan



Triple Active Bridge Topology Selection and Design for Integrated On-Board Chargers .........ccoceeeeveveienenenens 4320
Wesam Taha, Sregjith Chakkalakkal, Kyle Koz elski, Amrutha K. Haridas, Kamal Vaghasiya
Gauravkumar Prajapati, Yicheng Wang, Aniket Anand, Ali Emadi

Single-Phase Single-Stage Three-Port on-Board Charger with Minimum Hardware Components for
Y | VAN o] [ o] o T 4326
Keisuke Ushida, Keisuke Nakamura, Yutaka Hotta, Subrata Saha, Soumya Ghorai, Souvik Chattopadhyay

Comparative Study on Non-Isolated Integrated on-Board Chargers for BEV/PHEV .........cccovoviiiinnienncncienne 4333
Kotaro Sakai, Kazuki Toda, Hiroaki Matsumori, Takashi Kosaka, Keisuke Nakamura, Subrata Saha

Optimized Pulse Patterns for Five-Level Medium-V oltage Drives with DC-Link Voltage Ripple
IVHINEMEZELTION ...t b b st b b st £t Rt b e R e e b et e b e en bbbt r e 4338
[lari Hilden, Petros Karamanakos, Tobias Geyer

A Novel Synchronous Phase Shifted PWM Strategy for Cascaded-H-Bridge-fed PMSM Drive........cccccccvevnenee. 4346
Gioacchino Scaglione, Claudio Nevoloso, Giuseppe Schettino, Antonino Oscar Di Tommaso, Rosario Miceli

Dual High-Frequency Signal Injection for Stator and Rotor Winding Temperature Estimation in Wound
ROLOr SYNCHrONOUS MBCHINES ........cuiieiiiesieste ettt bbb et sb bttt b et st 4354
Diego F. Laborda, Lidia Sanchez, Marcos Orviz, Javier G.-A. Tiemblo, David Reigosa

Dynamic Harmonic Suppression Using Virtual Voltage Vectorsin Model Predictive Control for
SIX-PhESE IMOLON DIIVES ...ttt b e h et bt bRt b et e b et b e e b e e bt n s 4359
Jod&o Serra, Fernando Bento, Antonio J. Marques Cardoso

Gradient-Based Predictive Pulse Pattern Control with Single-Phase Formulation .............ccccceeveevevecesieveseienes 4365
[lari Hilden, Petros Karamanakos, Tobias Geyer

A Nonlinear Inductor-Based Near-Zero Current Sensing Method and Active Commutation Strategy for
o Y oo Ko (o O (ol =T == 4373
Qichen Yang, Andre Llanos, Karl Schoder, Lukas Graber

Static and Dynamic Characterization of a Solid-State Multi-Terminal Selector SWitch ... 4378
Theofilos Moraitis, Georgios Kampitsis

A GaN-Based Industrial Universal Auxiliary Power Supply with Ultra-Wide Input V oltage Range, High
Efficiency, and High POWEr DENSITY .......cccciiiiiiiiiiieie ettt st e et esaeseenesressesnesresteseesrenean 4384
Zhou Dong, Haiguo Li, Dingrui Li, Jing Xu, Pietro Cairoli

A 20-kHz Memristor-based Pulse Width Modulation for POWEr CONVEITEI'S .......eeivcviieeeeie i eeeee e seeeessree s 4390
Fanfu Wu, Yunting Liu

Faster-than-Real-Time Testing of Microgrid Secondary and Tertiary Control in CHIL .........ccooiiiieiiinnenne 4397
Harish Suryanarayana, Aniket Joshi, Parashar Parikh

Transient Performance of Fault Currentsin Type-3 WTs and Implications for |EEE 2800 Performance
LS (U= 11 £ SRR 4402
Brett A. Ross, Xue Lyu, Di Wu, Thomas E. McDermott

Transient Stability Study of IEEE 2800-2022 Standard Negative-Sequence Current Compliant Grid-
Forming INVErter-Based RESOUICES ........c.oi ittt sttt sttt b et b e st se b ne b e 4410
Diego Rios-Castro, Soham Chakraborty, Jing Wang, Diego Pérez-Estévez, Jesis Doval-Gandoy



Control Architecture for Solid-State Transformer with Improved Transient Performance...........cccccceeeeninenennne 4418
Surjakanta Mazumder, Harisyam P V, Kaushik Basu

Simulation of Grid Restoration Using Hydrogen Fuel Cells and Grid-Forming Inverters ..........ccooveevveeceveenenene 4424
Meron E. Tesfamichael, Hugo N. Villegas Pico

Modeling Forced Oscillations in Bulk Power Grids with High Hybrid Power Plant Penetration ............ccccoceuee.... 4432
Shuchismita Biswas, Xue Lyu, Quan Nguyen, Li He, Dibyendu Khan, Minghui Lu, Xiaoyuan Fan
Saven Kincic

A New PWM Method to Reduce Common Mode V oltage of Two-Level Voltage Source Inverter in
[0 Y Y L o o] o USRS 4438
Nuel Oh, Joon-Hee Lee

A New Single Carrier 2D Random Switching Frequency PWM Method for Hybrid “Si+SiC” 3L ANPC
L0 0177 = (= PP R PR TRTURPR 4444
Mostafa Abarzadeh, Kevin Lee

Line-Frequency Noise Suppressor to Reduce Audible Noise in Induction Heating Systems .........ccocveevvevvvnivene. 4450
Jun-Suk Lee, Kwang-Hyung Cha, Se-Un Shin, Jee-Hoon Jung

High-Frequency Modeling of Power Stage and Auxiliary Power System of 10 kV SiC MOSFET-Based
POWET COMVEITELS .....oviiviitiitietee st st b et b e R b e s b e R e R s e se e n e e e ae e e er e e 4456
Ashkan Barzkar, Rolando Burgos, Dong Dong, Dushan Boroyevich

Design Consideration for Minimizing Common Mode EMI Using Balancing Techniques .........ccccocvvevvveevieceenne. 4464
Qiuzhe Yang, Tyler McGrew, Che-An Cheng, Xiang Li, Qiang Li, Zijian Wang

Modeling and Analysis of Skin Effectsin Hairpin Windings Using Circuit ANalySiS .......ccccveeineinenenenenienennene 4471
Hasnain Nisar, Ali M. Bazz

Torque-Speed Characteristic Estimation Based on Gaussian Processes and Adaptive Sampling Strategy
for Permanent Magnet Synchronous MaChinNeS ...........co.o oo 4475
Marcelo D. Slva, Pedram Asef, Oluwaseun A. Badewa, Rosemary E. Alden, Dan M. lonel

Equivalent Electrical Circuit Method for Calculating Circulating Current in Hairpin Windings .........cccccceveveaeee. 4481
Danielly Lima Bezerra, Tianjie Zou, Dmitry Golovanov, Hailin Huang, Grigorios Sergentanis
Antonino La Rocca, Alasdair Cairns, Chris Gerada, Jan Majer, Jay Al-Tayie

Transmission-Line Maodeling of High-Frequency Common-Mode Impedance for Hairpin Winding
= 1= 4489
Hans-Georg Kneidinger, Annette Muetze

Brushless Excitation System for High Current for Superconducting MOLOT ...........cccocreeerierienienenenesese e 4495
Hyungkwan Jang, Linhua Lai, Byungho Min, Yujing Liu

Simplified Implementation of Optimized Triple Phase Shift Control for DAB Convertersin Electric

RV 0T =PRSS 4500
Guvanthi Abeysinghe Mudiyanselage, Sregjith Chakkalakkal, Kyle Kozielski, Wesam Taha, Yicheng Wang
Aniket Anand, Ali Emadi

Multi-Loop State-Plane Control of DAB CONVEIENS ..o es 4506
Matteo Sposito, Ignacio Galiano Zurbriggen



Magnetization State Manipulation Method for Variable Magnetic Bias Reactors Suitable for
Bi-DireCtional DC-DC CONVEITES .......ccueuireeuirieiirieierieserieessee s ssess et b et b e e b e e b e s s e b se b st bt b et nre e s 4512
Yuri Hayashi, Keiichiro Kondo, Kensuke Sasaki, Hiroshi Takahashi, Takashi Kato

A Describing-Function-Based Modeling and Design Method for Current Mode Constant On-Time
@0 g1 fel1 1= W @Xa 1= = £ PRSI 4518
Yuxin Yang, Hang Zhou, Yingyi Yan, Mingyang Zheng, Xiangpeng Cheng, John Fletcher

A 48V-t0-6V Multi-Resonant Switched-Capacitor CONVEITEN ..........ccocireiieirieereerierese s 4522
Felice M. Makain, Qingyun Huang

Topology, Modulation, and Control of Coupled-Legbased Transformerless Unified Power Flow
1600011 £ 1= SO P TSP ST U STPRTSTPRTPIUPTPRORON 4529
Peng Jiang, Li Zhang, Yuhang Zou, Wenbo An, Ruisheng Shi

Implementation of an Electric Motor Emulator with a Multilevel Power Stage Structure ...........oceeveevevenesennns 4534
Chen-Yi Ho, Po-Cheng Chen, Yaow-Ming Chen

A Modulation Scheme for Optimal Reduction of Current Distortion in an Isolated Three-Phase AC-DC
= O 1Y/ 1 [ 4542
Mei-Fang Wang, Jun-Tong Kuo, Tzung-Lin Lee

Impact of the Low-Frequency Voltage Oscillation on the Cascaded Three-L evel/Three-Phase Dab and
Inverters with CommON MiG-POINE ........ooiiiic e r e r et r e ene e 4547
Apoorv Agarwal, Nithin Kolli, Partha Pratim Das, Subhashish Bhattacharya

Control of aMarx Generator for Charge and Discharge a Tubular Dielectric Elastomer Actuator ....................... 4555
Maribel Caceres Rivera, Morgan Almanza, Alexis Boegli, Yoan Civet, Yves Perriard

Exploring the Effect of Gate Loop on Switching Behaviors of Paralleled Discrete SIC MOSFETS ... 4560
Yifu Zhang, Emanuel Eni, Shashank Karanth

A Discrete Multilevel Active Gate Driver for GaN HEM Tswith a1 ns Pulse Width Resolution ............ccee........ 4565
Celine Lawniczak, Christoph Garneyer, Martin Pfost

Automatic Gate Pattern Optimization by Covariance Matrix Adaptation Evolution Strategy in Active
LC 7z (0] 11 (o] RSSO 4570
Masataka Ando, Hidemine Obara, Yasutaka Fujimoto

Performance Analysis of Matching Networks in Wireless Gate-Driver Power Supply for MV SiC
Y o I SR 4577
Hamood ur Rehman, Xiaoging Song

Closed-loop Slew Rate Control of Active Current Source Gate Driver with Digital Implementation for
SIC IMOSFET ...ttt b et b b se e b bt e 4 e b b £ b b e Rt e £ S e b e b e e e e A b b et e e b e b e Rt s e e b e b e e se e bt et e en 4583
Guan-You Wu, Yi-Rong Huang, Yen-Ming Chen, Ching-Jan Chen

Enhancing Energy Intelligence: Transfer-Learning-Enabled Transformer Models for Onboard SOC
Estimation USING EV CAN DA ........cccceieiieiiiiieiiesieieieeeeeteste e te s e steste e tesaesaesas e eseesessessestesteseessensessessansensnnens 4588
Masood Shahverdi, David Robertson, Geoffrey Chavez

Trade-Offsin Residential Energy Management: Cost Savings and Emission Reduction with Battery and

Asmaa Romia, Qiuhua Huang, Paulo Cesar Tabares Velasco



Adaptive Power Sharing Strategy for Grid-Connected HESS with Battery and Supercapacitor ...........c.ccoccveeene. 4604
Sudeep Kumar Mohaney, Ankit Kumar Pratihasta, Rajeev Kumar Sngh, Vivek Nandan Lal

A Circuit-Based Electro- Thermo-Mechanical Model for Hybrid Solid-State Batteries ..........ccocvvveveverieciereeeenens 4610
Noven Lee, Xiaojun Deng, Yajie Jiang, Zhao Yuan, Yun Yang

Capacity Estimation of Li-ion Battery Cells Using Temperature-Based Extended Kalman Filter ...........ccoceveee 4616
Ala A. Hussein, Basil Alattar, Sherif Ismail, Ali Wadi, Mamoun F. Abdel-Hafez

A Novel Single-Phase Single-Stage Multiport Integrated Onboard Charger for EV utilising Traction
Ko (o g0 | Y= USSR 4620
Naresh Rana, Keisuke Ushida, Keisuke Nakamura, Yutaka Hotta, Subrata Saha, Kaushik Basu

Design-Time and Run-Time Minimization of Device Lossesin a Wide-Range Composite DC-DC
L0 0177 = (= PP R PR TRTURPR 4626
Ashwini Kumar Dubey, Sayan Paul, Yanghe Liu, Shailesh Joshi, Dragan Maksimovi¢

Design of a Plug-in Hybrid Electric Vehicle (PHEV) for Microgrid-on-Wheels Applications ..........cc.coevevienene 4633
Hatif Bin Abdul Majeed, Mahmoud Kabalan, Camryn T. Anderson, Zeljko Pantic

Multifunctional Integrated Filter Solution for Isolated DC-DC Resonant CONVENtErS .........c.coverereereeererienieneennes 4641
Ripun Phukan, Hsueh-Ju Wu, Tyler Mc.Grew, Peter Barbosa, Yaow-Ming Chen

Development of Multifunctional On-Board Charger for Automotive AppliCations ..........cccceveevvvecevieviececese e 4648
Keigo Nishimura, Hiroaki Matsumori, Takashi Kosaka, Kenichi Nagayoshi, Koki Nagae

Robust Adaptive Fractional-Order Model-Free Control for Linear Induction Motor Drive System via
REINFOrCEMENT LEBIMING ...ttt sttt sttt b et b et b e s b e e b se bt s e bt sb e bt s b e st s b et e b et ebeneebese et e seebesaebereas 4652
Fayez F. M. El-Sousy, Mahmoud M. Amin, Osama A. Mohammed

Accurate Simulation Model of Variable Flux Machines under Asymmetrical Demagnetization without
FEA CO-SIMUIBLTON ...ttt et b et b et b e b e s b e s e bt s e s e e bt b et b et b et b et b e e b e e b e 4659
Raffaele Garino, Paolo Pescetto, Chen Chen, Smone Ferrari, Michela Diana, Gianmario Pellegrino

Analysis of Magnet Temperature Distribution in Six-Phase Surface-Mounted Permanent Magnet
Y1 o 001Uy 1Y ] (o] TS 4667
Luca Vancini, Marco Menegon, Michele Mengoni, Gabriele Rizzoli, Luca Zarri, Angelo Tani

Common-Mode Voltage Elimination in Three-Level NPC Inverters for Symmetrical Six-Phase PMSM ............ 4674
Pingyue Song, Tao Wang, Lijian Wu, Cheng Li

Digital Twin Models of Multi-Three-Phase Permanent Magnet Synchronous Motors ...........ccoeveneieneiceccncnenn 4679
Nicola Macri, Sandro Rubino, Smone Ferrari, Gianmario Pellegrino, Radu Bojoi

Hierarchical Data-Driven Multi-Winding Transformer Design Framework ...........cccevevevevenecreeieeieeeeesese e 4687
Kun Wang, Jiho Song, Ki-Bum Park

GNN4W: Graph Neural Network for Dual Active Bridge Converter Waveform Modeling with
OpPEratioNal GENEIBIIZALION .......c.eieevireetireeteriee sttt sttt se bt e bbbt b et b et b et e b e seebeseebeseebeseebenaenens 4693
Weihao Lel, Fanfan Lin, Xinze Li, Xin Zhang

Adaptive Control Design for Power Electronics Converters Using Kolmogorov-Arnold Networks. ..................... 4697
Mateja Novak, Yuan Li, Shuai Zhao, Huai Wang, Frede Blaabjerg



Circuit-Al: An Advanced Large Language Model (LLM) Based Al-Agent for Bill of Materias (BoM)
Optimization, Circuit SIMUIBLIONS & DESIGN .....coiiiiirieiiriinie ettt ee st sbe st b e besbese e e e e e e e e e e eneeaeene 4703
Vishwam Raval, Mohamed Zeid, Prasad Enjeti

From Images to Inductance: Accelerating Transformer Design with Vision Transformer ...........ccoocoevveevveeiennns 4710
Kun Wang, Jiho Song, Qingyuan Shi, Hachan Zhou, Ki-Bum Park

Topology and Control of a Hexagonal Hybrid Frequency Solid-State Transformer .........coccocvvcvvevevererieneeceeene, 4716
Yichao Sun, Yinyu Yan, Carlos Teixeira, Xiong Yang, Hao Jiang, Yilin Wang

A Highly Modular Interphase Solid-State Transformer ArchiteCtUre ...........oocooeieiireierereeereeeeese e 4724
Joao Victor Guimaraes Franca, Levy Ferreira Costa, George Papafotiou

Capacitive Bridge Transformer: An Isolated, Current-Stiff Dual Active Bridge Architecture.............ccccevveeneee. 4732
Patrick Nowakowski, Mahima Gupta, Daniel C. Ludois

A Low-Loss Multipart Solid State Circuit Breaker Utilizing Bidirectional Common-Source SiC
S I 4740
Yannal Nawafleh, Daixin Chen, Xiaoqging Song

Zero-State Alignment Method for DC-Link Capacitor-Free DAB-V S| TOPOIOGIES ......c.cvveierieieeerirenesienenieeins 4746
Yasin Abdolahi, Arya Sadasivan, Behrooz Mirafzal

Stability Analysis of Multiphase $V~{ 2} $ COT Control with Phase Overlapping ........ccccovveeerrreeenereseeeenenns 4752
Sundaramoorthy Sridhar, Qiang Li

Novel Dynamic Inverter Control Mechanism for Reliable Solar-PV Energy Accessin Weak Rural Grids.......... 4760
Gajendra Sngh Chawda, Wencong Su, Mengqgi Wang

An Enhanced PWM Method to Eliminate Computation Delay in Digital Average Current Mode
CONTIONEU CONVEITEN'S ...ttt b et b bbbt bbbt Rt b et e b et b et b e e bt n s 4766
Heesu Shin, Suyong Chae

Data-Driven Based Transmission Line SLG Fault Prediction of Fault Location and Resistancein
PLL-Synchronized INVErter-Basetd RESOUICES ..........ccvieiiieiieiierieseeeeeeseeesesse s e stesaeste e saessessessesessssessessessessessens 4772
Zhiheng Lin, Xiaoting Wang, Yunwei Ryan Li

Stability Analysis of a Three-Input Three-Output Multi-Converters for Energy Management System ................ 4777
Toshiyuki Fujita, Masahiro Mae, Hiroshi Fujimoto, Michihiro Nakagawa, Yashiki Yasuda, Akio Yamagiwa

Analysis and Mitigation of High Coercivity Magnet's Irreversible Demagnetization in Hybrid Magnet
YT 0.00) VALY Koo £SO U TP 4783
Bassam S. Abdel-Mageed, Akrem Mohamed Aljehaimi, Pragasen Pillay

Torque Estimation in PMSMS USING @ SEaIrCh COil .......cccviiiiiiiiisese ettt st 4788
Marcos Orviz, Diego F. Laborda, Javier G. Tiemblo, Hojun Lee, YeEun Yoon, Sang Bin Lee, David Reigosa

Design of aNovel Embedded Magnet Rotor Geometry to Reduce Rotor Stress Concentration Effectsin
L Y Y=o TS (0 S 4793
Sangwon Min, Gilsu Choi

Optimization and Demagnetization Analysis of Interior Permanent Magnet Machines Using Hot-Rolled

Perman@nt MAGNELS ... .ottt b et h e et et e see s e e see e aeesheeaeeebeeabeebeeabeeRe e bt eRe e bt eanesneeneesaeenreas 4799
Joshua Lubin, Paul Ohodnicki, A.P.SBaghel, Jun Cui, Chaochao Pan, Ikenna C. Nlebedim
Brandon M. Grainger



Design of Spoke Rotor Permanent Magnet Synchronous Machines with Compressive Magnet Retention .......... 4805
Ritvik Chattopadhyay, John Tucker

N-Phase Interleaved Power Stage with Asynchronous Delta-Sigma Modulator for Dynamic Converters ............ 4811
Philipp Czerwenka, Jannik Maier, Eckhard Hennig, Ertugrul Sonmez, Gernot Schullerus

Data Driven Control of PMSG with an Active Rectifier for DC MiCrogrids .........cccveeverninninseneeneeseeneens 4819
LuisHerrera, Sarbajit Basu, Patrick Johnson

Low-Complexity Triple-Vector Predictive Control for Five-Level Power CONVErters .......oovvverereneeceeinieneennens 4826
Yongdu Wang, Zhenbin Zhang, Yuanxiang Sun, Zhen Li, Ibrahim Harbi, Shuo Wang, Marcelo Heldwein

Universal Neutral Point VVoltage Balancing Method for Three-Level Inverter Feeding 390kW Induction
MOLOF IN REIWEY SYSLEIM ...ttt et sttt e e e s ese e e e aeeaeeseeaeebesbeseestenteseesenseneenens 4833
Minseong Kim, Juyeon Lee, Do-Hyeon Kim, June-Seok Lee

Optimal Nearest-Level Modulation of MVDC-MMC with Decoupled Control for Lower Phase Current
JLICe L= I = 0T o I TR o g 1 o o 4839
Seungjun Lee, Jaeyeon Park, Dongjoon Kim, Shenghui Cui

Single-Stage 48V -to-1V Regulator with Half-Turn Multiple-Winding Inductors and Current-Doubler

LS o= TSSOSO PR 4844
Xinmiao Xu, Xin Lou, Pengfei Wang, Hao Gu, Ding-Tang Chen, Jie Wu, Taowen Chen, Yi-Hsiang Huang
Qiang Li

An Enhanced Linear Active Disturbance Rejection Controller Based Dual Active Bridge Converters for
Y @ o 1 oo S STRS 4852
Prashant Kumar, Ali Arzani, Sohag Kumar Saha, Satish M. Mahajan

A Varying Duty Cycle Based High Speed Soft Startup Method for CLLC CONVEIters ........ccvevererenenenenenienennene 4858
Kai Zhang, Huan Chen, Kai Sun

Step up DC/DC Converter Module with Output Power Balancing and an Embedded Active Auxiliary
Circuit for Extended Soft Switching Range for MV dc Grid DistribUtion ...........ccocooireieneneieieeeeene e 4864
Kajanan Kanathipan, Muhammad Ali Masood Cheema, John Lam

A Capacitive Isolated Series Stacked Dual Active Bridge Converter for Medium Voltage DC
N o o 107 1 o] =S 4870
Jenson Joseph Attukadavil, Baylon G Fernandes

A 1300 V/60 A Double-Side Cooling GaN Half-Bridge Power Module with Active Clamping Voltage
Lo 111 | SRR 4876
Jie Deng, Binghong Cao, Guangyu Yan, Zhicheng Guo

A Symmetrical Organic Direct Bonded Copper Silicon Carbide Half Bridge Module Design With Ultra

[0 YV oo o N 1 g [H e =g (o TSRO 4883
Shuofeng Zhao, Joshua Major, Douglas DeVoto, Sarwar 1slam, Xiaoling Li, Mike Tant, Faisal Khan
Seekant Narumanchi

Development of aHigh-Density 3.3 kV/2000 a SIC MOSFET Power Module for Offshore Wind Power
Flexible HVDC Transmission APPlICALIONS .........cieiueiieiieieieieeseetese et e s te e sae s a e eseesessesnesresresnessenseses 4891
Yimin Zhou, Zhigiang Wang, Linggi Tan, Chunyang Man, Jialong Dou, Deao Shen, Kai Ma, Xiaojie Shi



A Reduced-Order Modeling and Design Guideline for Parasitic Inductance Mitigation in Multi-Chip
SIC POWEN IMOUUIES ...ttt b bbbt h et s et b e h e b e bt e b e e bt e bt b e e b et b e e b e b s ene e 4896
Yuxi Liang, Peng Sun, Jiakun Gong, Huayang Zheng, Senhao Liang, Zheng Zeng

Heterogeneously Integrated 3.3 kV SiC MOSFET Power Module with Multi-layer Substrate and

BUITT-IN GELE DIIVENS ...ttt sttt ettt s e e s et e st sses et e s e b et et e s b e e e b et e s e s e enenbenenbenenbenessanennan 4902
Qiang Wu, Sudharsan Chinnaiyan, Mohammad Dehan Rahman, Yuxiang Chen, John Fraley, Brian Rowden
Yash Veer Sngh, Monoj Ghosh, Chanyeop Park, Xiaoging Song, Zhong Chen, H. Alan Mantooth

Battery Impedance Measurements at Nonstationary Conditions using DFT Eigenvector Perturbations................ 4908
Jussi Shvo, Daniel Stroe

Two-Stage Thermal Characterization and Localization for Lithium-10n Batteries .........cooeoeeeiecerercniencncnee 4914
Luyu Tian, Chaoyu Dong, Qian Xiao, Yu Jin, Hongjie Jia

Negative Pulsed Current Charging: An Approach for Battery Lifetime Enhancement ...........ccocevevevcceciceenenn, 4922
Xinrong Huang, Yuechan Xiao, Yaqi Li, Jinhao Meng, Daniel-loan Sroe

Optimized Adaptive Pulse Charging of Lithium-lon Batteries Using Internal Impedance .........ccccoceeveveveeecenennne 4928
Leevi Lignell, Minh Tran, Tomi Roinila

Battery Cell Equalization Using @ ReSONANT LC CIFCUIT ........ocveeruerireeiesiesie st sre e s seeeas 4934
Nicholas G. D. Furtado, Gierri Waltrich, Anderson Vaccari

PCB Layout Design and Optimization of a High-Performance Power Module with Paralleled
Top-Side-Cooling Packaged MOSFETS ........ccciiiiieieiiseseseestee e e et s s e e tesaesaeste s e sae st e testesaensesse e ensssessesnessens 4942
Huanghaohe Zou, Mafu Zhang, Saleh Farzamkia, Alex Q. Huang

Energy-Efficient Control Design for Ship Hybrid Propulsion Systems with Controllable Pitch ..o 4949
Fan Gao, Mehdi Zadeh

Aging-Aware Hybrid Equivalent Circuit and Data-Driven Model for PEM Fuel Cells ... 4955
Bruno Masserano, Ignacio Ortiz, Constanza Ahumada, Marcos E. Orchard, Gonzalo Aguila

Modeling of Kilohertz Wireless Power Transfer Systems with Transmitter-Side Low-Frequency
L = 0T = OSSPSR 4963
Kaiyuan Wang, Junxiang Yang, Zhen Sun, Ching-Ming Lai, Yun Yang

High Dynamic Bi-Directional Power Flow Control in Galvanically Isolated Motor Drives...........cccovenneninnene. 4970
Sachith Wijesooriya, Prabath Binduhewa, Ujala A. Maha Gamage, Sandun S Kuruppu

Novel Design Solution for Minimization of Low Frequency Torque Oscillation in High-Speed
Laminated ROOr INAUCEION IMOLOTS ........couiieiirieiirieierieesi sttt b et nb s 4978
Slba Mathew, R. M. Ram Kumar, B. G. Fernandes, Ramesh Sngh

A Novel Winding Structure for High-Speed Permanent Magnet Machines: Comparison of Aluminum
= a0 [ @aT T o= VLY AT gTo [1aTo TS 4986
Yuto Yamada, Jun Ebinuma, Itsuki Fukasawa, Shouichi Oaku, Hiroya Sugimoto

Effect of an Armature Winding Misalignment on Passively Levitated Self-Bearing Machines............ccccveeeeee. 4993
Joachim Van Verdeghem, Bruno Dehez

Design of a Consequent-Pole Bearingless Motor with 24-Slot/8-Pole Combined Distributed Winding
fOr High-Spead APPIICALTIONS .....cc.ieiiieieiieie ettt ettt ettt b e bt s ae b e s b e s be st e beseese e b e e e e e e eneenas 5000
Junichi Asama, Ryota Sone, Hiroya Sugimoto



Design of Bearingless Motorsto Unload Static Forces from Foil BEarings .........ccccoeveverenenenenesiesesseee e 5004
Sayed Saleh, Takahiro Noguchi, Logan Rapp, Eric L. Severson

Quantitative Evaluation Between Si-IGBT and SiC-MOSFET Based Adjustable Speed Drive Systems
LT o [ o] = 5012
Kevin Lee, Mahesh M. Svamy

Investigations on Series Resonant Converter Feeding High-$Q$ Load in Three-Winding Rotary
Transformer-Based Brushless Bipolar Field Excitation System for EESM/HESM ..o 5020
Mitul Wankhede, Shovan Dey, Annoy Kumar Das, Baylon G. Fernandes

Active Harmonic Filtering with Low Voltage VFD for Shaft GEenerator ............ccoevererereereieriereeeeese e 5028
Sanghyun Kim, Kyeon Hur, Se-Woon Hwang, Seung-Ki Sul

Talkative Power Conversion in an AC System: Basic Principle and Implementation ............cccccevveeveeeienenesennnn, 5034
Qichou Yang, Hao Li, Chenhao Hu, Weitao Zhao, Sdeng Hu

A Non-lterative Approach for Identification and Suppression of High-Freguency Vibration in Precision
IVIOLOE CONEFOL ...ttt sttt ettt sttt b e e b e se b s e b e s oo b e se e bt s e e bt e A e st e b e st e b et e b et eb e s e eb e ne ek e neebeseebeseeneneas 5039
Yi-Jen Lin, Po-Chien Hsu, Po-Huan Chou, Hsien-Hung Tseng, Shih-Chin Yang

Impact of Inertia Emulation and Droop Control on Frequency Dynamics of Inverter-Based Microgrids............. 5044
Nida Riaz, Lasse Peltonen, Sami Repo, Pertti Jarventausta

Performance Evaluation of a Microgrid System with Grid-Forming and Grid-Following Inverters with
Diesel Generators: Insights from Hardware EXPEriMENES .......cceceieiineierieieeieeeeeesese st ste e s ste st s sse s s eeenens 5052
Jing Wang, Subhankar Ganguly, Soham Chakraborty, Benjamin Kroposki

A Large-Scale Hardware Experiment Demonstration of Operating High Inverter-Based Resource Power
Systems With Grid-FOrmMiNg INVEITES ......ccouirieirieirie et 5060
Jing Wang, Subhankar Ganguly, Abu Shouaib Hasan, Soham Chakraborty, Benjamin Kroposki

Stabilizers for Grid-Forming Inverters to Regain Synchronism After Fault Clearing ..........ccoooveveieneieinicncennens 5068
Hoang P. Dang, Hugo N. Villegas Pico

Four-Wire Grid-Forming Converter for Microgrid APPlICAtIONS ........ccccveiieieeeie e sesie e enens 5076
Marcio L. Magri Kimpara, Rajendra Prasad Kandula, Rafal Wojda

Real-Time Health Monitoring of Dual Active Bridge Converters for Predictive Maintenance ..........cceveevevennee. 5082
Ahmed Meligy, Nilsu Bora, Rafael Coelho-Medeiros, I1knur Colak, Seddik Bacha

Autoencoder-Based Anomaly Detection for Insulation Condition Monitoring Under Power
Semi coNAUCIOr SWITCHING NOISE .....eeiieiee ettt ettt bbbt bt be b e et e be st e e e e e e et e neenenneene 5090
Tae-Yun. Hong, Hyun-Mo. Ahn, Ki-Dong. Song, Jun-Kyu. Park, Jin-Kyu. Kim

A Temperature-Independent Short-Circuit Failure Warning Method for SIC MOSFET Based on Input
L0071 | = 1 S 5094
Yanyong Yang, Wei Liu, Qiugiong Lin, Yifu Ren, Fengtao Gao, Pinjia Zhang

Convolutional Neural Network-Based Park's Vector Trajectory Recognition for IGBT Open-Circuit
Fault Diagnosis iN Three-Phase INVEITErS ...ttt st et et s sb e b saene 5100
Xiaoyi Lei, Fanfu WU, Yunting Liu



High-Integration Online Monitoring Method for DC-Link Capacitance in Electric Drive Systems Under
Al OPErating CONAITIONS ......coueiuiiieiiitireee ettt sttt se et e et e st s besaeeaesbesbesaesbesbeseeseenbenseneaneaneeneaneasesaesnesaens 5108
Yi Liu, Hengkuan Li, Yunhui Mei, Zhigiang Liu

Enhanced Torque Density in Electric Motors Through Liquid-Cooled Hollow Conductors...........cccceeeeeeeeiennns 5114
Nicola Bianchi, Daniele De Gregorio, Fabio Filippini, Lino Di Leonardo, Edoardo Sech, Anna Stoppato
Francesco Tripaldi, Antonio Rossi

Reducing AC Joule Losses in Hairpin Windings of Electric Machines: Strategies for Minimizing Losses
Dueto Radial and Tangential FIUX ........cociriiriiiieeniee ettt ettt 5122
Yitbarek Bekele, Olga Korolova, Andreas Biebighduser, Sddique Akbar, Amir Ebrahimi, Bernd Ponick

Scripting-Based 3D Geometry Modelling of Hairpin Windingsin EV Traction Motors: Design for

= LU= ot (1 LT o USRS 5130
Wenting Wang, Tianjie Zou, Hailin Huang, Hua Li, Mingjie Wang, Xiang Ren, Hadish Habte Tesfamikael
David Gerada, Chris Gerada

Experimental Technique for Evaluating Impact of Cut Edgesin Manufactured Segmented Stators ..................... 5137
Bhuvan Khoshoo, Anmol Aggarwal, John Agapiou, Shanelle N. Foster

Prototyping and Optimization of 100,000 rpm Additively Manufactured SyR ROLOIS ........cccoeeveveiererieninenennens 5145
Yulong Cui, Chiara Gianassi, Gabriele Rizzoli, Alessandro Fortunato, Luca Zarri, Andrea Cavagnino

An Improved Switching Signal Split PWM for Switching Loss Reduction in Single Current Sensor
BASEO INVEITEN'S ...ttt bt h et b e e bt se bt e bt se e bt s e e R e s R e R e e R et e R et e R et ebeneebene e b e seebeneebesrenennan 5152
Joon-Seok Kim, Byeong-il Kim, June-Hee Lee, June-Seok Lee

An Improved Pulse Shifting PWM Method for Switching Loss Reduction in Dual Inverter with a
COMIMON DC SOUICTE ...ttt sttt st r e s e h e e s e eae e see s aeess e s ae e sR e s as e R e s s e e n R e en s e eR e e s e ereeneeneennesnnennennnes 5158
Seung-Mu Seo, Joon-Seok Kim, June-Seok Lee

Soft Switching Inverter Design for Electrical Motors with Significant Parasitic CapaCitances ...........coveverennene. 5164
Yushi Yang, Nan Lin, Yuheng Wu, Zack Wehri, Muhammad Fasih Uddin, Dongyu Jin, Brij Sngh, Long Wu
Yue Zhao

A Variable Switching Frequency Modulation Strategy for High-Efficiency SIC Converters ..........coeveveceeiennene 5172

Bokang Zhou, Dingrui Li, Savko Mocevic

Review and Comparison of Common Mode Voltage Mitigation in Four-Leg INVErters ..........ccoevevieceeeveseennnn 5178
Alexander L. Julian, Giovanna Oriti, Keon M. Briscoe

A Single-Stage PFC Based SEPIC-Forward Converter for LED DIIVErS ......cccovvieverereneeeeieeeeeese s e seeneas 5186
Inshal Ahmed Khan, Ahmad Esfahani, Ashraf Ali Khan, Shah Nawaz Khan

Comparative Analysis of Flyback and Active Clamp Flyback Converters for High Power Density and
Efficiency in Compact AC/DC APPIICALIONS ........coiriereriirtiniesiereesiese et se s sse e sbesbe b e sbeseeseessesesee e e e eneeneens 5191
Farrukh Jamshed, Navid Hadifar, Reza Mounesi, Enrico Santi, Adel Nasiri

Arm-Energy Balance Control for Modular Multilevel Rectifer at Unity Power FaCtor .........ccocevvevieviececeneieenens 5197
Lance Wright, Di Zhang, Yuntao Xu

A Novel Transformable Multi-Mode Three-Phase AC/DC LLC Converter for Fast DC Charging
F N o] T To= (o 0 OSSPSR PR 5205
Xiaoyi Xia, Kajanan Kanathipan, John Lam



Voltage Deviation Compensation Method for Improving Input Current THD in Vienna Rectifier with

High SWItChING FIEOUENCY ... bbbt st e ettt e e sb e s be bt sbesbeseeseenean 5212
Juyeon Lee, June-Seok Lee
Liquid-Metal INterconnects 0N SIC MOSFETS .....cccoieiiiiectise sttt st e e e saestestesaestestesaessanseneeneens 5218

Nick Baker, Szymon Beczkowski, Kjeld Pedersen, Asger Jargensen, Kaichen Zhang, Stefan Meyer
Francesco lannuzzo, Arthur Boutry

Warpage Evauation of Double-Sided Cooled SiC Power Modules Using Al2O3SPacers .......cooveveeeneceneresieenns 5226
Tarik Teker, Narayanan Rajagopal, Christina DiMarino

Maximizing Power Density in SiC Inverters: Copper-Diamond Composite Embedded Power Modules
with Advanced LOcCal COOlING SIFALEQY .....ccveeveruerterierierierieiereeieeesesesieste st sae st sbesee b beseeseense e e e e e eseesessesbesaesaesaens 5234
Da Zhou, Zhigiang Wang, Kangyong Li, Yu Liao, Cheng Qian, Neng Wang, Guoging Xin, Xiaojie Shi

Characterization and Analysis of Chip Parameter Dispersion for 3.3 kV SIC MOSFETS .....ccccceveveeievereceeennenn, 5239
Yimin Zhou, Zhigiang Wang, Linggi Tan, Kai Ma

A “Hand-in-Hand” Dynamic Current-Sharing Layout Design for GaN Power Module ...........ccovineiinecneccninne, 5244
Xingyuan Yan, Zhigiang Wang, Yunchan Wu, Yayong Yang, Xiaojie Shi, Yimin Zhou

Hybrid Neural-Kaman Filtering for Robust Battery Health ESimation ... 5250
Islam A. Sayed, Yousef Mahmoud

A Cost-Effective Wave Energy Harvesting System with Maximum Power Point Tracking Capability ................ 5256
Pranav Chandran, Vikram Roy Chowdhury, Gab-Su Seo, B. Johnson, Barry Mather

An Energy Harvesting Converter for Low-Power Dielectric Elastomer GENErator ..........cocovevevreereerereereerereerenenes 5262
Yuhao Qiu, Olivier Bourdin, Clement Puech, Cheng Zhang

Degradation Minimization of Utility-Scale Li-ion BESS Through Operational Optimization Employing
an EqQUIVAIENT CIFCUIT IMOOE] ...ttt b et b b e bbb e et et et e e eneeaesaeereneas 5268
Kwabena A. Kyeremeh, Grant M. Fischer, Donovin D. Lewis, Aron Patrick, Dan M. lonel

Pack U-Clamped Cell (PUCC): A New Multifunctional Multilevel Inverters for Energy Storage
N o o 1= 1 o ST 5274
Omid Zolfagharian, Mohsin Jamil

Electromagnetic and Mechanical Modeling of Medium Voltage PMSM for Hybrid Regional Aircraft in

FAUITY CONTITIONS ...ttt bbb bbbt ket b et b et b et b bbbttt 5281
Paolo Pescetto, Federico Cocuzza, Fahimeh Mashayekhi, Smone Ferrari, Sefano Zucca, Christian Firrone
Gianmario Pellegrino

Design Optimization of Cuk Inverters with Low $di/dt$ of Input Current and Sinusoidal Output
Ao ko[ o gl o = ot g (o Y | TSP PPRR 5288
Lukas Antonio Budiwicaksana, Dong-Choon Lee

eV TOL Propulsion Comparison Between Axial Flux and Radial FIUX MOLOrS .........ccooeveeevevieierieeeeeeeece e 5295
Francesco Tripaldi, Daniele De Gregorio, Nicola Bianchi

Development and Testing of a Fault-Tolerant Modular Motor Drive Using Current-Source Inverters.................. 5302
Xiaoyuan Zhang, Pengkun Tian, Ken Chen, Antonio T. Parra, Thomas M. Jahns, Bulent Sarlioglu



A 44.3-kW High Performance Multi-MHz Capacitive Wireless Power Transfer System for Electric
V4= aTTe LY @17 o g To [P PRI 5309
Dheeraj Etta, Syed Saeed Rashid, Khurram K. Afridi

Proposal and Operation Verification of Doubly-Excited Flux-Modulating Synchronous Motors..............ccc....... 5316
Hiroshi Mitsuda, Tadashi Fukami, Masato Koyama, Eigo Totoki

An Approach for RMS Capacitor Current Reduction in Current-Controlled Switched Reluctance
LTS 0T = (£ S 5323
Filipe Pinarello Scalcon, Gustavo Xavier Prestes, Rodrigo Padilha Vieira, Andrew M. Knight

Performance Balancing Design Method for 12-Pole 20-Slot Five-Phase Multi-Mode Reluctance Motor ............ 5330
Ryo Kokubu, Kyohel Kiyota

Reduction of Third Harmonic Components of Radial Forcesin SRMs Across All Torque Operating
Regions via Torque-Dependent Parameter MOAEIING ........coviviiieieieieieeeeceser st enea 5338
Muhammad R. Fabio, Kyohei Kiyota

Hybridization of Magnetic Configurations: Quest for Higher Performance in Electrical Machines ..................... 5346
Babak Fahimi, Mohammad Rastegar, |on Boldea

Multiscale Temporal Dependency-based Transfer Learning with Degradation Stage Calibration for
Remaining Useful Life Prediction of ENergy SYSEEMS .........ocoiiriiiiiiene e sbe e 5353
Xuefel Xu, Wei Qiao, Liyan Qu

Converter Dynamics Prediction Beyond Training Data Using Heterogeneous-Physics-Informed GNN ............. 5360
Ahmed K. Khamis, Mohammed Agamy

Robust Data-Light Parameter Estimation for DAB Converters with Physics-Informed Neural Network ............. 5367
Tanjing Xie, Yinxiao Zhu, Xiyun Wang, Yongheng Yang

Prediction Accuracy Enhancement of Transformer Core Loss Under Complex Excitation Based on
Pre-Trained FOUNAation IMOOE] ... r e 5374
Bowen Su, Jiahua Ying, Huan Chen, Bo Liu, Kai Sun

Physics-Guided Domain Alignment for Condition Monitoring of Three-Phase Inverters ..........ccccceeveeevveceeeevene, 5379
Youssof Fassi, Shuai Zhao, Jacopo Ferretti, Xing Wei, Vincent Heiries, Jerome Boutet, Sébastien Boisseau
Huai Wang

Optimizing Microgrid Resiliency with a Robust Control Framework ... 5385

Deepak Kumar, Mohamed Alkhatib, G. Lloyds Raja, Omar Al Zaabi, Khalifa Al Hosani
Utkal Ranjan Muduli

Lie Group-Based Control of Grid-Connected Solar MiCrOINVEITENS .........c.coiiriirirere e 5391
Arpan Laha, Abirami Kalathy, Praveen Jain, Majid Pahlevani

Neural Network Approach to BESS Placement and Transient Performance in Microgrids.........cccceevevevevecienene 5399
Shweta Meena, Ayman AlZawaideh, Srdjan Lukic

Optimal Placement of DERs in a Microgrid based on Dynamic Performance ..........ccccvevvevieveseneneseseesessessennens 5407
Ayman AlZawaideh, Shweta Meena, Scott Eisele, Srdjan Lukic

A Frequency-Domain Stability Margin Indicator for Grid-Connected Converter Systems .........ccoceeeevevereneniene 5415
Jin Wang, Amir Reza Zamani, Mebtu Beza, Massimo Bongiorno, Anant Narula, Jan R. Svensson



A Ride-Through Strategy to DC Fault for aModular Multilevel CONVErter ..........coooeiereieieieeeeeecnesesese e 5423
Mei-Fang Wang, Pei-Wen Lee, Tzung-Lin Lee

Topology, Hybrid Frequency, and Fault Ride-Through Control Strategy of a Novel MMC-SST with
INtEQrated SWITCN PAITS ....c.ecieeeeceeceee ettt s r e be st e s b et et e se e e e e e e eseeseesesseenesteseesrentateseens 5429
Yinyu Yan, Yichao Sun, Carlos Teixeira, Xiong Yang, Hailong Zhang

DC Fault Ride-Through Control of a Hexagonal Hybrid-Frequency Solid-State Transformer ..........coccoveeevenne 5436
Xiong Yang, Yichao Sun, Yinyu Yan, Carlos Teixeira, Huiru Hu

Control & Communication Architecture for a Fault-Tolerant Integrated Modular Motor Drive............cccoceeeeene. 5444
Armin Ebrahimian, Seyed Iman Hosseini Sabzevari, Nathan Weise

Evaluating the Impact of Fault Current Limiter Schemes of IBRs on Transmission Line Protection

B BMENES ..ottt ettt Rt bR et E e e b e e R e Re AR e e e Re et e Rt bRt Rt be e be e rene 5451
Soham Chakraborty, Paulo Henrique Pinheiro, Romulo Goncalves Bainy, Hangtian Lei, Brian K. Johnson
Scott Manson, Jing Wang, Rasel Mahmud, Andy Hoke, Cameron J. Kruse

Design and Stability of an Integrated Geared Grid-Strengthening Slip-Synchronous Wind Turbine
Y= 1 O TP PSSRSO 5459
Ryno Gerber, Maarten J. Kamper

Analysis and Design of Brushless Wound Field Synchronous Generator with Optical Power Transfer for
High SPeed APPIICALIONS ...ttt bbb et se et e e it e ae e bt s bt ebesbesee st e besee e aneeneenens 5467
Hyunwoo Kim, Woongkul Lee, Dae-Kyong Kim

Variable-Pole Electrically Excited Synchronous Maching for EV DFIVE ... ienie s 5474
Peng Peng, Le Chang, Ali Fatemi, Derek Lahr, Jorge Cintron-Rivera, Thomas Nehl

A Novel Separated Teeth and Y OKES SETUCIUrE IMOLOT .......oveuiiiiiirieerieesiee et 5481
Xinying He, Zhen Zhang, Huimin Wang, Hao Chen, Tingna Shi

A Simplified Magnetic Circuit for Surface-Mounted PM Motors Considering Stator Segmentation .................... 5488
Cesar Gallardo, Carlos Madariaga, Juan A. Tapia, Werner Jara, Michele Degano

A Harmonic-Reduced V ector-Sequence-V ariable Predictive Control for Power Converters ..........cccocveveeeiviennne 5494
Yuanxiang Sun, Yongdu Wang, Zhen Li, Zhenbin Zhang

Optimized Control of a CHB EV Charging Station with Integrated BES ... 5499
Muhammad Azhar Ghauri, Andrea Formentini, Massimiliano Passalacqua, Mario Marchesoni

Optimal IMC-Based Control Design of a 3-Phase Buck Power Factor Correction Converter .........c.ccooeeeevereeene 5505
Smone Palazzo, Giovanni Busatto, Enzo De Santis, Annunziata Sanseverino, Francesco Velardi

A Modulated Model-Free Predictive Control of a Double-Stage AC-DC Converter for Energy Storage
N o o 107 1 o] =S 5512
Andrea Volpini, Filippo Gemma, Giulia Tresca, Pericle Zanchetta

A Decentralized Controller for Zonal Nanogrid Build BIOCKS ...........cccviiriininninee e 5520
Mark Vygoder, Soheil Malekshah, Robert Cuzner, Giovanna Oriti

Hardware Design Optimization and Testing of an Interleaved DC-DC Converter with Asymmetric
Phase-Leg Structure for Reversable Solid Oxide Fuel Cell AppliCations ..........ooeierereeinierieeeeerese s 5528
Ahmed Amr Saafan, Timothy Thacker, Dong Dong, Rolando Burgos



Design of a Two-Channel, Integrated, Planar Inductor with PCB Windings for Bidirectional Converters
With Low Parasitic Winding CapaCItanCe ..........ccoererererieierie et e s sesee e e sie i s saesbe e e sbesbeseeseense e s e ssessesnesnens 5536
Ahmed Amr Saafan, Andrés Nader-Hernandez, Timothy Thacker, Dong Dong, Rolando Burgos

Design of aHigh Step-Up Single-Input Dual-Output DC-DC Converter with Enhanced Voltage Gain
2 alo Y L@ IS o IS 1 (=S, o 7= 4o o SR 5544
Vafa Marzang, Shuo Wang, Hasan Mehrjerdi, Atif Igbal

High Power Density Fault-Tolerant Three-Port Boost Converter with Advanced Cooling for Truck
Auxiliary POWer UNit APPHICALTIONS ........ccuiuiiiiiieiireieseeterie ettt bbbttt b et sb e bt eens 5550
Pouya Zolfi, Salar Koushan, Ahmad Alzahrani, Ayman M. EL-Refaie

Development and Reliability Assessment of a Non-Isolated Three-Port DC-DC Converter for
Fixed-Wing Remotely Piloted Aerial VENICIE .......co.oiiiiiiiie et 5557
Pouya Zolfi, Mobina Pourmoshir, Ayman M. El-Refaie

Using Infinite Split Cores and Sub-Micrometer Coating to Push Resonant Frequency (fR) to Beyond 50
1Y 2T 5564
Rongrong Zhang, Shuai Ding, Hui Zhao, Shuo Wang, Teng Long, Chaogiang Jiang, Jian Qiu, Kefu Liu

Optimization of Inductor High-Frequency Performance Through EPC Cancellation Techniques...........c.ccccvuee. 5569
Yanwen Lai, Yiming Li, Qinghui Huang, Yirui Yang, Shuo Wang

Optimal Interphase Transformer Design Applied to an Interleaved Vienna Rectifier ... 5577
Bruno Bertoldi, Lucas Andrade Militdo, Marcio Slveira Ortmann, Marcelo Lobo Heldwein

A Simple Data-Driven Machine Learning-based Software Package for Accurate Magnetic Core Loss
L@0 41001 = 4 o o RSSO 5585
Emmanuel Havugimana, Mike K. Ranjram

A Battery Charging System Using Ultra-Thin Nanocrystalline Laminated Magnetic Sheets ..........ccooeevevnieenen. 5593
Guangyu Yan, Jie Deng, Binhong Cao, Zhicheng Guo

Nonlinear SDRE Control of Permanent Magnet Synchronous Generator Based WECS ...........cocoiiieiriencncnnene 5599
Hashim Alnami

Tip Speed Ratio-Based MPPT and Backstepping Control of PMSG with Disturbance Observer ...........ccccccveuee. 5604

Naithan Peter, Dhirendran Kumar, Adriano Fagiolini, Marcello Pucci, Maurizio Cirrincione

Data-Driven MPC for Variable-Speed Variable-Pitch Wind TUrbINES ... 5612
Mostafa Soliman, Morcos Metry, Mohammad Tayyab, Robert S. Balog

Ripple Compensator Circuit for LCL Voltage-Controlled PHIL PMSM EMUlation ..........ccccceveenenienienenenennens 5617
Nicolas Baschera, Marco Di Benedetto, Alessandro Lidozz, Luca Solero

PXEVS Charging USING EIECIIIC DIV .....cucviiieeieieicisisisists sttt ssassssnen 5625
Peng Peng, Lei Hao, Renato Amorim Torres, Suresh Gopalakrishnan

Topology Comparison of GaN-Based Sine-Wave Inverters for 400V Electrified Vehicles .......ccoooovvvvivnivvvnennenn 5633
Smone Giuffrida, Fabio Mandrile, Radu Bojoi

Equivalent Circuit Modeling for Electric Propulsion Systems with Environmental Effects ..........ccocoovieieieienen. 5641
Yeojin Hyun, Mehdi Zadeh



Design and Comprehensive Performance Analysis of Axial Flux Permanent Magnet Synchronous

Machines for Traction APPIICALIONS .......coueii ittt b e s et b e b e et e e e ne e e 5648
Md Khalid Mahmud Bin Azam, Afsana Hossain Dristy, Anik Chowdhury, Alejandro Pina Oretega
Aquib Ahmed, Yilmaz Sozer

A High-Density Medium-Voltage Three-Level Interleaved DC/DC Converter for Off-Road Vehicles................. 5654
Baher Abu Sba, Ahmed H. Ismail, Muhammad Fasih Uddin, Peyman Darvish, Yue Zhao

Initial Position and Speed Estimation for Flying Start of a Synchronous Reluctance Motor Using
Stationary-Frame CUMTENE CONLIOI ........co.oiiiirieirieriete ettt st et e b see b e esesaenea 5660
Daiki Kato, Keiichiro Kondo, Takumi 1to

Full-Speed-Range Position Sensorless Control for Dual Three-Phase Motors with an Extended
Electromotive Force Observer Configured onthe VSD COOIdiNGLE .........coeoeeererierinere st 5666
Rongjiao Hao, Shinji Doki

A Robust Sensorless Control for Induction Motor Drives Using Sliding Mode Observer .........ccccoovvvivienienennens 5674
Van-Quy Le, Tsung-Ting Tu, Yu-Chen Chang, Huang-Jen Chiu, Dinh Phuc Nguyen

A Unified Sensorless MTPA Scheme for Solar Water PUMPS .......cooviiennieneee e 5682
Abirami Kalathy, Arpan Laha, Praveen Jain, Majid Pahlevani

Adaptive Unscented Kalman Filter with Augumented States for Robust Sensorless Control of PMSMs............. 5690
Goeun Jeon, Kahyun Lee

DNN-Based Digital Twin Framework of a DC-DC Buck Converter Using Spider Monkey Optimization
N Ko T 11 1 SR 5697
Tahmin Mahmud, Euzeli Cipriano Dos Santos

Enhancing Survivability in Multi-Zonal Electrical Power Distribution Systems Using Digital Twin with
Machine Learning-Based Fault DELECLION ..........cociriiriiirieine st 5705
Soheil Malekshah, Mark Vygoder, Jacob Zuehl, Kevin Michael Monahan, Robert Cuzner

Novel Low Cost Digital Twin Testbed for Microgrid Technology TranSition ..........cccceeeeeeneenienenene e 5712
Jorge Rivas, Yongsung Andrew Cho, Jacob D. Burns, Richard Alves, Alexander L. Julian, Giovanna Oriti

Development of aDigital Twin Model for Electric Vehicles: Real-Time Battery Management and
PerformanCe OPLIMIZALION ........cccoviieiieieses sttt e e st e testesresbe s besae st ensesse s esseseeseeseesessesaeatenreseesrens 5719
Mohammed M. Elsayed, Lea Manglicmot, Khairy Sayed, Ahmed A. Mohamed

Machine Learning-Enabled Digital Twin for Converter System Parameter Identification ...........cccoevvevvivniviinnnnns 5726
Yihao Wan, Qianwen Xu

Power Curve Modeling and Maximum Power Point Tracking of a Paddle-Type Wave Energy Converter .......... 5732
Amiya Haque, Samuel Osei Fobi, Zeljko Pantic, Igbal Husain

Soft Actor-Critic for Optimal Integrated Energy System OPEration ..........ccceeeeeievieresesieseesieseeeesesesessesressesnens 5739
Hualong Liu, Wenyuan Tang

Data-Driven Reduced-Order Modeling and Prediction of Synchronous Generator under Pulse Loads.................. 5745
Emad Sadeghi, Emerson Miller, Kerry Sado, Adel Nasiri

Converter for Forming the Neutral in an Islanded Split-Phase SysStem ... 5751
Mahesh Swamy, Andy Schroedermeier, Sandy Jimenez



Active Distribution Network Reconfiguration with High Renewable Penetration Considering
Uncertainty and Demand RESPOMNSE ........couiiuirierierieieie ettt ettt bt seesbe e see e e s e e e e e e e seeseeaeebesbesaesbesbeseeseens 5759
Hualong Liu, Wenyuan Tang

Lifetime Extension of SIC MOSFET Using Hybrid PWM Control Under Dynamic Environment ..............co....... 5765
Md Zakir Hasan, Subarto Kumar Ghosh, Seungdeog Choi

Reliability Analysis of SIC MOSFETSs for Solid-State Circuit Breaker AppliCation ..........cccoeeeveereeniecneicnienns 5772
Xiaoling Li, Joshua Major, Sarwar |dlam, Shuofeng Zhao, Sreekant Narumanchi, Faisal Khan

A Short-Circuit Failure Detection Strategy for Series-Connected SIC MOSFETSs in Direct-Switched
PUISEA POWES SUPPIIES ...ttt ettt e ettt eh e b e bt sb e e b e bese e b e bese e e ense e e aeeneenesnennens 5778
Pourya Javidi, Jinia Roy

Design of aBidirectional Solid-State Relay for EIECtric VENICIES ........ccvveiieiiieseceeeeeee e 5785
Rashmi Prasad, Chandra Namuduri, Ronald Grover

L oad-Independent Class-E Synchronous Rectifier with Passive Feedforward Network ...........cccovevveevienieieneneene 5792
Yutaro Komiyama, Akihiro Konishi, Kien Nguyen, Hiroo Sekiya

Multiphysics Design and Optimization of High-Speed Traction MOLOIS ..........ccocierireneienere e 5797
Jigar Mistry, M. Hossain Mohammadi, Shrutika Sawardekar, Reza Nasiri Zarandi

Assessment of Irreversible Demagnetization in Permanent Magnet EV MOLOrS ........ccoovivvevevieseseseeseeeeeeeenens 5805
Alireza Fatemi, Peng Peng, Brian Gallert, Ahmed Hembel

Comparative Study of Pole-Changing Memory Machines with Hybrid-Pole Configurations.............cccceevvevvenene 5813
Yu-An Lu, Hui Yang, Rui Tu, Jiyao Wang, Heyun Lin, Shuhua Fang, Shuilian Xue, Liang Chen

Optimal Design of Electric Machines Based on Surrogate Model with ActiveLearning ..........ccccoeeervnienenennene 5820
Zhenyu Yan, Hao Chen, Jiangi Qiu, Cenwel Shi, Tingna Shi

Emulation of Induction Machine Eccentricity Faults using a VVoltage Behind Reactance Modd ...............ccc........ 5828
Solihah Sharief Shiekh, Pragasen Pillay

An Effective Current Harmonic Suppression Strategy for Three-Phase Vienna Rectifiers ........cocovvevinvinnnne. 5834
Milad Bahrami-Fard, Mohammad Rastegar, Babak Fahimi

Simple Active Damping Solution for Industrial Grid-Tied Inverters Using LCL Filters .......coccoovviiiiniieiciennene 5841
Alessia Camboni, Alessandro Roveri, Fabio Mandrile, Radu Bojoi

Systematic Small-Signal Modeling of a Three-Phase Cyclo-Active-Bridge Grid Interface Inverter ..................... 5848
Tanuj Sen, Mian Liao, Minjie Chen

Communication-Free Carrier Synchronization Method for Autonomously Operated Single-Phase
INVEITEISIN PAIAIE] ...ttt ettt et st s e s be s aa e beeaaesbeeabesbeenbeebeebesaeesbesneesbesnsesbeenbestenns 5856
Takumi lwamoto, Hiroki Watanabe, Yuki Nakata, Jun-Ichi Itoh

Overlap Time Compensation in Current Source Inverter — A Generalized Approach ..........cccocveininiiinienene 5862
Salvatore Morello Baganella, Gaetano Turrisi, Luigi Danilo Tornello, Giacomo Scelba, Giuseppe Scarcella

Design of a Power-Sharing Resonant Switched-Capacitor Module with a Dynamic Voltage Actuator ................ 5870
Shuye Shang, Xiaodong Yang, Ka Wai Eric Cheng

Regulated 48-V to 6-V ZV S-Bus Buck Converter for XPU POWEr SUPPLY ...c.ovveveriririiiriircscesce s 5876
Xinnuo Xu, Wendi Fan, Yenan Chen, Dehong Xu



Hybrid GaN-Si MHz Buck Converter for High-Current VRM ApPPlICALIONS .......cccoeeieriieneie e
Wendi Fan, Xinnuo Xu, Yenan Chen

Optimization of Excitation Inductance for ZVSin 1-MHz Non-Isolated Resonant Converter ...........c.ccocevvevenenne.
Yu-Chen Liu, Yu-Chun Lee

Bidirectional Multilevel Boost DC-DC Converter Based on a Switched-Capacitor Architecture .........cccoeeeee.
Tedrlach Horn, Dax Blackhorse-Hull, Alton Hor sfall

A Dualized Dimensionality Transformation Method for 3D to Design of Air-Natural-Cooled Heat Sinks
N POWEY IMOUUIES ...ttt bbb bbbt bbb s
Gaojia Zhu, Dingguo Cai, Hanyu He, Longnv Li, Yun-Hui Mei

Design and Evaluation of Enhanced Cooling for Planar Magnetic Cores with Ceramic Inserts ..........cccceeevveeenene
Ismail Recepi, Jacob Reynvaan, Patrick Nagelmaier, Sefan Mollov

Immersion Cooling for Power EIECIroNiC CONVEITEIS ........oiriirieirieerieerteesiees et
Yimeng Gou, Yugi Wang, Caisheng Wang, Morgan Li

Advanced Thermal Model for Inverter Power Module Protection in Electric Vehicles Under Normal and
ADBNOrMal COOlING CONTITIONS .......couiiuiieiietiete ettt a st ae b e s be et sb e beseess e beeese e e eneenesaeeneeneeneabens
JeHwan Lee, YoungJoo Ko, SungMin Lee, SangChul Shin

Thermal Investigation of SiC Die-Top Layers Under Short-Circuit Operation ..........ccccveeveeieveveneseseeseeseeseeeens
Youssef Abotaleb, Ekaterina Muravieva, Jun Wang

Real-Time Simulation Model of a Vanadium Redox Flow Battery Energy Storage System with Power
E1ECHIONICS INLEGIAIION ....vieiteeetereet ettt b et b ettt b et b et b e e b e se e b e s e b e se bt see b e st e st s benenaenea
Renata Kimpara, Michael Sarke

HIL Based Hydrogen Generation Converter Parameters Optimization Methodology ..........cccceoeererininienieneniens
Valdecir Junior de Paris, Lorenzo Bellomo, Marco di Benedetto, Gierri Waltrich, Alessandro Lidozz
Luca Solero

A High-Fidelity Controller Hardware-the-Loop (CHIL) Platform for Design and Testing of Novel
Energy Storage CONLrOl SEalEIES ....veveiieeeeeeeeeti s sttt et sa e e e s e e e aeetestesae st e besaeseentesse e ensenseneeneerennes
Niranjan Bhujel, Ujjwol Tamrakar, Tu A. Nguyen, Raymond H. Byrne

Online Re-Tuning of Inverters Based on Impedance ESIMation ............ccoeereereenennennense s
José Ferrada-Diaz, Javier Aguirre-Mejias, Patricio A. Mendoza-Araya

Flexible, Scalable FPGA-based Rea-Time Simulation Model for Solid-State Transformer Studies....................
Zerui Dong, Levi-John Lewis, Juan Paez-Alvarez, Aditya Ashok, Wei Li

Load Voltage Control with Estimation Technique Using Primary Side Parameters for WPT Systems................
Takaya Sekiguchi, Yuki Kawaguchi, Hiroyuki Shoji, Hikaru Karo, Terunobu Funatsu, Hiroshi Touda

A New Non-Invasive Front-End Coupling Factor Estimation Method for Series-Series Wirel ess Power
Transfer Systems Without CommUNICALION LINK ........coiiiiiiiineeneee e be s s
Sayed Amir Hashemi, Arsalan Rasoolzadeh, Chris Botting, Majid Pahlevani

Semi-Analytical Modeling of Litz Wire Built WPT Coilsfor AC Resistance Calculation ...........ccccoeveieieecennens
Poonam Chand, Avanish Pandey, Suvendu Samanta



Precise Coil Inductance Modeling with Compensated Image Current Method in WPT Systems ..........ccccceeeeeeneee 5999
Delin Zhao, Yue Wu, Yaohua Li, Renjie Zhang, Yongbin Jiang, Yi Tang

Magnetic Concrete for Road-Embedded Wireless Power Transfer: A REVIEW ........ccccvveecieveieseseseeeeeeseenens 6005
Xiuhu Sun, Shen-En Chen, Qiang Mu, Jiale Zhou, Tiefu Zhao

Startup Failure Detection Method for Hydrogen Recirculation Blower Under Cold Start Conditions .................. 6013
Neul pureunhaneul Lee, Eun-Sol Oh, Hyun-Jun Lee, Sung-Jin Yoo, Young-Doo Yoon

Voltage Ripple Analysis and Variable Frequency PWM Strategy Design for Three-Phase Current
SOUMCE INVEITEN'S ...ttt b b bR b e R e R e e s et b e b e e et e b e R e s b e sr e r e rene e nnean s 6019
Bingwei Jing, Ravneel Prasad, Guoyu Chu, Rukmi Dutta

Comprehensive Classification of Motor Winding Insulation Aging Scenarios Based on Transient
L0 1= 01 @ o] = gL SO 6026
Eduardo Rodriguez Montero, Markus Vogel sherger, Thomas Wolbank

Position Sensor Offset Error Quantification in Extremum-Seeking Self-Healing Pmsm Drives ... 6033
Ramitha K. Dissanayake, Sandun S. Kuruppu

Increased Bearing Current Due to Parasitic Loop Inductancesin SIC Motor DIVE .......cccceceenerenenene e 6041
Abhishek Bose, Qingyun Huang

A Novel Combined Variable On-Time and Fixed-Frequency Control for GaN-Based Single-Phase
Online Uninterruptible POWer SUPPIY (UPS) .....oviiecicceeee et sttt snesne st s 6048
Xuancen Wu, Syed Saeed Rashid, Abdullah Saboor, Khurram K. Afridi

A Multi-Switched-Bus Buck Converter for High-Peak-Current 48-V VRM Applications ..........ccovevvevcnencnennes 6055
Yanging Wu, Huagjiao Liu, Yenan Chen, Dehong Xu

A Novel GaN-Based High-Power-Density AC-DC-AC Converter for Transformerless Online
Uninterruptible POWES SUPPIY ....ooueieii ettt ettt b e st et b e s e et e e e e e e 6063
Syed Saeed Rashid, Xuancen Wu, Abdullah Saboor, Khurram K. Afridi

Design of a High-Performance Single-Stage Impedance Control Network-Based 48-V-t0-1.8-V
Lol g1 e I = o 0 V= = OSSR 6069
Abdullah Saboor, Khurram K. Afridi

Design Optimization of GaN-Based Dual-Active-Bridge Converters for Datacenter Applications.............c......... 6075
Syed Imam Hasan, Alper Uzum, Ashraf Sddiquee, Yilmaz Sozer, Mithat J. Kisacikoglu





