
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2434A-POD 
979-8-3503-8524-3 

2024 IEEE 21st International 
Power Electronics and Motion 
Control Conference (PEMC 2024) 

Pilsen, Czech Republic 
30 September - 3 October 2024 
 



 
 
 
 
 
 
 
Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc. 
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 IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP2434A-POD 
ISBN (Print-On-Demand):  979-8-3503-8524-3 
ISBN (Online):   979-8-3503-8523-6 
ISSN:                            2469-8741 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
Voltage Distortion Effects in GaN-Based Dual-Inverters Caused by Deadtime and Delayed 
Switching .............................................................................................................................................................. 1 

Ondrej Lipcak, Pavel Skarolek, Filip Baum 

Optimal Reference Voltage Saturation for Nonlinear Current Control of Synchronous Machine 
Drives ................................................................................................................................................................... 7 

Niklas Monzen, Christoph M. Hackl 

Comparison of Voltage Balancing Methods for Supercapacitor-Based Elevator Energy Storage ...................... 13 
Martin Makar, Martina Kutija, Marinko Kovacic, Tomislav Ivaniš 

Enhanced DC-Link Capacitors Failure Diagnosis for a Three-Phase Interleaved Converter, Using 
Hilbert Transform ............................................................................................................................................... 20 

Acácio M. R. Amaral, Khaled Laadjal, Antonio J. Marques Cardoso 

Simulation-Based Comparative Analysis of Extractable Energy from Various Commercial Electric 
Vehicles During Regenerative Braking .............................................................................................................. 26 

William Wood, David Zamora, Reza Sabzehgar, Mohammad Rasouli 

A New Three-Level Switched Reluctance Motor Drive for Electric Vehicles .................................................... 32 
Nasir Ali, Mehdi Narimani 

Electric Resonance Effects in Electric Machines – How to Measure Them? ..................................................... 38 
Martin Janda, Hans Bärnklau, Jaroslav Dragoun 

Model-Free Predictive Control for PMSM Incorporating Flux-Weakening ....................................................... 44 
Masoumeh Ahrabi, Subarni Pradhan, Babak Nahid-Mobarakeh 

Development of Meta-Heuristic Optimization Based Control of Redesigned VW Crafter Hybrid 
Vehicle ................................................................................................................................................................ 50 

Aminu Babangida, Péter Korondi, Szabolcs Sándor Diós, Péter Tamás Szemes 

Bidirectional Single-Phase Integrated On-Board Charger for Ultracapacitor-Battery Based EVs 
with V2G and Regenerative Braking Capability ................................................................................................ 56 

Homayoun Soltani Gohari, Lynn Verkroost, Peter Sergeant, Hendrik Vansompel 

A Comprehensive and Comparative Study of Different Motor Drive Topologies Based on 1.2 kV- 
And 1.7 kV-SiC MOSFETs for Off-Highway EV Applications ......................................................................... 64 

Feida Chen, Sangwhee Lee, Wenda Feng, Thomas Jahns, Bulent Sarlioglu 

Investigation of Weighted FOC of Dual Induction Motor Drives Operating Under Heavy Load 
Imbalance ........................................................................................................................................................... 72 

Eduardo Rodriguez Montero, Markus Vogelsberger, Thomas Wolbank 

Model Predictive Control for Multiphase Electric Drives with Reduced-Error Slope Term .............................. 78 
Juan Carrillo, Mario J. Duran, Ignacio González-Prieto, Juan José Aciego, Ángel González-
Prieto 

Hybrid Velocity/Force Filtered Integral-Proportional Control for Damping of Torsional Vibration .................. 84 
Kosuke Shikata, Krzysztof Szabat, Seiichiro Katsura 

Speed and Torque Model Predictive Control for Permanent Magnet Synchronous Motor ................................ 90 
Hubert Lisinski, Robert Surus, Tomasz Tarczewski 



Navigating Attention-Centric: A Machine Learning Approach to EMG-Based Hand Gesture 
Recognition for Interactive RC Car .................................................................................................................... 97 

Husam A. Neamah, Mohammed A. Khudhair, Magd Saeed Dhaiban 

Technical Limitations of Organic Human-Robot Interaction (O-HRI) for Mobile Robots Moving 
Amongst Humans ............................................................................................................................................. 103 

Laszlo Keczan, Balazs Orsi, Kornel Katona, Robert Mikuska, Husam A. Neamah, Csilla 
Csukonyi, Péter Korondi 

Adequacy of Hybrid AC-DC Grids with Reliability Oriented Modular Multilevel Converter Design 
- A Case Study Using Modified RTS-24 Network ............................................................................................ 109 

Miad Ahmadi, Robin Van Der Sande, Aditya Shekhar, Pavol Bauer 

Investigating the Effect of Power Curtailment on the Switch of a Solar Boost Converter Under 
Residential Loads .............................................................................................................................................. 114 

Joel Alpízar-Castillo, Carina Engström, Laura Ramírez-Elizondo, Pavol Bauer 

End of Life Influencing Factors for Dual Active Bridge Components in Flow Battery Application ................ 120 
Sourabh Singh, Jelle Zeilstra, Aditya Shekhar, Pavol Bauer 

Simplified Thermal Analysis and CFD Simulation in Design Process of Power PCB Fitted with 
SMD ................................................................................................................................................................. 126 

Martin Zavrel, Vladimir Kindl, Tristan Schönfelder, Bohumil Skala, Jaroslav Plesinger 

A Novel Approach to Ensure Reliable EMI Performance: Identifying and Mitigating EMI 
Challenges in Fast Switching Power Converters .............................................................................................. 132 

Tabish M. Ahmad, Jurgen Willaert, Przemyslaw Misiewicz, Jean-Paul M. G. Linnartz 

Creating an Energy-Efficient Óbuda University Blockchain in Education for Secure Data Storage ............... 138 
Krisztián Bálint 

Open-Source Internal Signal Analysis Unit for FPGA Paired with Rust Real-Time Monitor GUI .................. 143 
Petr Zakopal, Jakub Kucera, Filip Baum, Jan Bauer 

Bond Graph Benefits the Education in Mechatronics Engineering .................................................................. 148 
Guo Zenan, Husam A. Neamah, Péter Tamás Szemes 

Simulating Operation and Trading of Aggregated Energy Portfolios in Multi-Market Environments ............. 154 
István Balázs, Gábor Oláh, Imre Pácsonyi, Attila Fodor, Attila Magyar 

Online Education of Microcontroller Control of Electric Drives with FPGA Based HIL ................................ 160 
Tomáš Košan, Jakub Talla, Štépán Janouš 

Project Based Learning Activities as a Tool for Efficient Education in Power Electronics .............................. 166 
Mariusz Stepien, Pawel Lasek 

Study on Rotor Position Detection Implementation for On-The-Fly Start-Up Technique of a PMSM 
Drive Without a Position Sensor ...................................................................................................................... 172 

Matej Pacha, Lukas Gorel 

A Zero and Low Speed Sensorless PMSM Drive Utilizing Existing Inverter PWM Harmonics ..................... 177 
Reiko Raute 

Parameter Robustness Comparison of Pseudo-Sliding Mode Observer and Extended EMF Observer 
for Synchronous Reluctance Motors ................................................................................................................ 185 

Branislav Takac, Pavol Makys 



Impact of Coordinate System Selection and Model Observability on Position Sensorless State 
Estimation of Nonsalient-Pole PMSM ............................................................................................................. 192 

Krisztián Horváth, Miklós Kuczmann 

Simscape Implementation of a Nonlinear Permanent Magnet Synchronous Machine Model for 
Sensorless Polarity Detection ........................................................................................................................... 198 

István Szalay, Dénes Fodor 

Control Based on FGS-PID for Modular Multiport DC/DC Converter in Multi-Energy Storage 
Barge System .................................................................................................................................................... 206 

Shahriar Farajdadian, Amin Hajizadeh, Mohsen Soltani 

Optimized Bus-Clamping Modulation Strategies for Dual-Inverter Topology ................................................ 212 
Jakub Kucera, Filip Baum, Petr Zakopal, Ondrej Lipcak, Jan Bauer 

A New Control Strategy of the Solar Buck Battery Charger Using the Interleaved Ampere-Sec 
Balance Control ................................................................................................................................................ 218 

Byeong Su Ko, Han Jun Jang, Hyoung Ku Kang, Il Song Kim 

Data–driven NARX–based Digital Twin Thread Modelling of Boost Converter Inductance Current 
Under Closed–loop Output Voltage Control ..................................................................................................... 223 

Radoslaw Nalepa, Karol Najdek 

Analysis of Output Power with Temperature Using Bi-Directional DC Converter in Boost Mode ................. 230 
Kusuma Priya Krovi, Jan Bauer 

An Improved Bidirectional Hybrid Switched-Inductor Switched-Capacitor Converter Topology 
with Wide Voltage Ratio ................................................................................................................................... 234 

Mihaita Gireada, Dan Hulea, Florian Babos, Octavian Cornea, Nicolae Muntean 

Sensorless Magnetic Flux Balancing Strategies for Novel Dual Active Bridge Converter ZVS 
Modulation Patterns.......................................................................................................................................... 242 

Kubilay Sahin, Sébastien Mariéthoz, Jean-Luc Schanen, Yann Cuenin 

Design and Implementation of a Multi-Output Flyback Auxiliary Power Supply for Bipolar DC 
Grids ................................................................................................................................................................. 248 

Sachin Yadav, Zian Qin, Pavol Bauer 

Compensation Strategies of Electric Arc Furnace with Ability to Detect Cyber-Attacks ................................. 254 
Martin Bejvl, Viktor Valouch, Petr Šimek 

LCL-Filtered Grid-Tied Inverter with FCS-MPC Based on FAS Model .......................................................... 260 
Cesar Limones, Nimrod Vázquez, Claudia Hernández, Héctor López, Ricardo Femat, Jaime 
Arau, Angel De Castro, Joaquin Vaquero 

The Three-Level Zero Harmonic Distortion Grid-Forming Converter: A Practical Filterless 
Solution for Sinusoidal Voltages ...................................................................................................................... 266 

Gabriel V. Ramos, Thiago M. Parreiras, Braz De J. C. Filho 

Simultaneous, Coordinated and Centralized Control of Fast Charging Stations and Advanced 
Microgrids ........................................................................................................................................................ 272 

Dener A. De L. Brandao, Gabriel V. Ramos, Danilo I. Brandao, Igor A. Pires 

Case Study of BESS Capability for Low-Frequency Power Oscillations Active Compensation ..................... 278 
Martin Vins, Jaroslav Dragoun 



Crowbar Overvoltage Protection with Passive Power Supply of Control Circuit ............................................ 282 
Jan Strossa, Vladislav Damec, Martin Sobek, Pavel Cyprich, Petr Cyprich, Marek Kubatko 

Power Grid Current Harmonics Reduction and Voltage Balancing with 5-Level CHB Active Filter .............. 288 
Zdenek Kehl, Tomas Glasberger, Zdenek Peroutka 

Impact of Uncertainties and Price of Robustness in Receding-Horizon EV Smart-Charging .......................... 294 
Nikolaos Damianakis, Yunhe Yu, Gautham Ram Chandra Mouli, Pavol Bauer 

Performance Comparison of the General the Dual and the Joint Extended Kalman Filter on State 
Estimation of Li-Ion Battery Cells for BMS .................................................................................................... 300 

Tamás Horváth, Dénes Fodor 

Comparative Performance Analysis of 21700-Type Cylindrical and Pouch Nickel Manganese 
Cobalt Battery Cells for Electric Vehicle Applications ..................................................................................... 306 

Mohammed Kabir Billal Boumegouas, Katia Kouzi, Mohamed Trabelsi, Mohamed Bougrine, 
Bachir Bendjedia, Atif Iqbal 

Conversion Efficiency of Active Magnetic Energy Harvesters Operating Under High Primary 
Currents ............................................................................................................................................................ 312 

Oryan Borohov, Ronen Gofshtein, Yegal Darhovsky, Alexander Abramovitz, Moshe Shvartsas, 
Alon Kuperman 

Efficiency of Passive Magnetic Energy Harvesters Operating Under High Primary Currents ......................... 318 
Yarden Siton, Alexander Abramovitz, Moshe Shvartsas, Moshe Sitbon, Georgios I. 
Orfanoudakis, Alon Kuperman 

Comparative Evaluation of a DAB Converter and SRC for DC Buildings Application ................................... 323 
Edivan Laercio Carvalho, Andrii Chub, Andrei Blinov, Satish Naik Banavath, Dmitri Vinnikov 

Bidirectional Wide Voltage Range Series-Parallel Resonant Buck-Boost DC-DC Converter .......................... 329 
Andrei Blinov, Andrii Chub, Dmitri Vinnikov 

Reliability Evaluation of the Universal Power Electronic Interface Converter for PV Applications ............... 334 
Salman Khan, Andrii Chub, Dmitri Vinnikov, Matthias Kasper, Gerald Deboy 

Modification of the Clarke Transformation Matrices for Controlling Electric Machines with Non-
Equally Spaced Windings ................................................................................................................................. 342 

Yixuan Wu, Gustaf Falk Olson, Luca Peretti 

Open Phase Condition and Its Impact on the Induction Machine ..................................................................... 348 
Bohumil Skala, Vladimir Kindl, Jan Sobra, Lukas Sobotka, Martin Zavrel, Michal Frivaldsky 

Design and Measurement of an Axial Five Phase Permanent Magnet Synchronous Machine ......................... 352 
Zdenek Frank, Jan Laksar, Karel Hruska 

Multi-Verse Optimizer as a Tool for Efficiency Improvement of Permanent Magnet Motor ........................... 357 
Goga Cvetkovski 

Systematic Design Method of a PMSM for EVs Using Analytical Characteristic Equations .......................... 363 
Jeonghan Lee, Yunahui Kim, Byungtaek Kim 

Optimal Multi-Fault Tolerant Control for PMSMs – Part I: Feedforward Control........................................... 369 
Martin Ackermann, José-Luis Marqués, Claus Hillermeier 

Optimal Multi-Fault Tolerant Control for PMSMs – Part II: Feedback Control .............................................. 378 
Martin Ackermann, José-Luis Marqués, Claus Hillermeier 



Dual-Mode Hidden Markov Models for Smart Detection of Clogging in Variable Frequency Drives ............ 385 
Artur Dawid Surówka, Teemu Mikkelä, Asko Kavala, Marcin Firla 

Application of the Extended Kalman Filter in Current Sensors Fault-Tolerant Control of the 
Induction Motor Drive ...................................................................................................................................... 393 

Magdalena Miniach, Teresa Orlowska-Kowalska, Michal Adamczyk 

Accurate Estimation of Rotor Position and Speed for BLDC Motor Drives During Faulty Hall 
Sensors ............................................................................................................................................................. 399 

Mohsen Ebadpour, David Uzel 

Part 3: Design and Thermal Performance Evaluation of 3-Phase Shared Core Power Inductor for 
Vienna Rectifier ................................................................................................................................................ 406 

Pavol Gonscak, Michal Frivaldsky, Vladimir Kindl, Lukas Sobotka 

Optimal Current Setpoints for Five-Phase Induction Motor Drive .................................................................... 411 
Jan Laksar, Václav Šmídl, Tomáš Komrska, Lukáš Adam 

An Approach for Rapid Online Robustness Enhancement of Distributed Power Systems Using 
Load Classifier Forecasting .............................................................................................................................. 417 

Xin Wei, Denis Sidorov, Aliona Dreglea, Alexey Iskakov, Zongjie Wang, Liguo Wang 

Cycle-By-Cycle Optimized Active Gate Drive for SiC MOSFETs .................................................................. 423 
Tomislav Ivaniš, Marinko Kovacic, Martin Makar, Željko Jakopovic 

Comparative Loss Evaluation of SiC Semiconductors and Capacitors in 800-V DC-Link for NPC 
Family Structures ............................................................................................................................................. 429 

Saeid Deliri, Pasi Peltoniemi, Lassi Aarniovuori 

An Optimal Dual Active Bridge Converter Modulation Strategy for Optimal Loss Distribution and 
Reduction ......................................................................................................................................................... 435 

Sebastien Mariethoz 

Battery Charging Resonant Converter with a Secondary Side PFC ................................................................. 441 
Jan Martiš, Pavel Vorel 

Current Sensor Fault Detection and Compensation Based on Single Modified Extended Luenberger 
Observer for Induction Motor Drive ................................................................................................................ 446 

Michal Adamczyk, Teresa Orlowska-Kowalska, Magdalena Miniach 

Early Fault Detection of Current Sensors Operating in a Closed-Loop Control Structure Using 
Transfer Learning ............................................................................................................................................. 451 

Maciej Skowron, Krystian Teler, Teresa Orlowska-Kowalska 

Fault Classification of Stator Current Sensors Using LSTM Neural Network in an Induction Motor 
Drive ................................................................................................................................................................. 457 

Krystian Teler, Maciej Skowron, Teresa Orlowska-Kowalska 

Droop Control with Incorporated Dead Zone for Indirect Energy Management in DC Nanogrids .................. 463 
Indrek Roasto, Andrei Blinov, Dmitri Vinnikov 

Addressing Cross-Coupling Issues in Magnetically Integrated Three-Port DC-DC Converters ...................... 469 
Edivan Laercio Carvalho, Andrei Blinov, Umer Sohail, Andrii Chub 

Analysis of a WPT System in Terms of Coupling Factor and Compliance with Magnetic Flux 
Density Limits .................................................................................................................................................. 474 

Tristan Schoenfelder, Vladimir Kindl 



Python-LTSpice Framework for Impact Study of PCB Parasitics on Conducted Emission ............................. 481 
Jose Romero Lopera, Patrick D. Gsoels, Herbert Hackl, Martin Stoiber, Bernhard Auinger 

Geometrical Optimization of Charging Pads for Electric Vehicles Wireless Power Supply ............................ 487 
Vladimir Kindl, Martin Zavrel, Bohumil Skala, Ondrej Soupal, Petr Pichlik, Tristan 
Schönfelder 

The Design and Control of Universal TNPC Single-Phase Voltage Inverter .................................................... 493 
Ales Havel, Jan Strossa, Jan Mojzisek, Martin Sobek, Stepan Kirschner, David Bielesz 

Multivariable Control of Ac/ac Modular Multilevel Converters Under Square Wave Operation 
Using Fourier Expansion .................................................................................................................................. 499 

Victor Daniel Reyes Dreke, Ygor Pereira Marca, Kaveh Pouresmaeil, Maurice Roes, Mircea 
Lazar 

Robust Model-Free Control Framework with Safety Constraints for a Fully Electric Linear 
Actuator System ............................................................................................................................................... 506 

Mehdi Heydari Shahna, Pauli Mustalahti, Jouni Mattila 

Electromagnetic Rotor Design of a Hybrid-Excited PMSM for Automotive Applications .............................. 516 
Michal Stano, Pavol Rafajdus 

The Summary of Induction Motor Torque Ripple Theories for Motor Torque Analysis .................................. 520 
Jan Otypka, Jan Sobra, Roman Pechanek 

Study of Electrical Energy Coupling Between Turbine and Compressor in Gas-Cooled Small 
Modular Reactor ............................................................................................................................................... 526 

Martin Bejvl, Miroslav Chomát, Petr Šimek, Viktor Valouch 

Thermal Analysis of DC-Link Using Reduced Order Modeling Method ......................................................... 532 
Jakub Kazda, Libor Sova, Milada Krejcová, Filip Lekeš, Jirí Dražan 

Assessment of Aluminum Electrolytic Capacitors Health Status Through Signal-Based Techniques ............. 538 
Acácio M. R. Amaral, Khaled Laadjal, Antonio J. Marques Cardoso 

Torque Ripple Suppression Control Considering Magnetic Saturation in Position Sensorless 
Control with Extended Induced Voltage for IPMSM ....................................................................................... 544 

Taiki Mikami, Keitaro Kawarazaki, Nobukazu Hoshi 

Active Motor Terminal Overvoltage Mitigation Method for Parallel Voltage Source Inverters ....................... 550 
Juhamatti Korhonen, Lauri Tuimala, Tommi J. Kärkkäinen, Pertti Silventoinen 

Reconfigurable Partial Power Converter for Beer Brewing Applications ........................................................ 556 
Nicolas Muller, Lorenzo Reyes-Chamorro, Francisco Navarrete 

Dead Time Adaptive Control for Efficiency Improvement of GaN Transistor Based SPWM 
Modulated Inverter ........................................................................................................................................... 562 

Kaspars Kroics, Kristians Gaspersons 

Online Multi-Layer Perceptron-Based Power Quality Monitoring for Electric Vehicles ................................. 567 
Luis Fernando Gaona Cárdenas, Nimrod Vázquez Nava, Héctor Juan Carlos López Tapia, 
Claudia Veronica Hernández Gutiérrez, Sergio Enrique Pinto Castillo 

Classification of Rigid Objects from High-Bandwidth Data Acquisition ......................................................... 573 
Sora Yamaguchi, Shunichi Sakurai, Seiichiro Katsura 



The Inductive External Low-Frequency Sensor of Electromagnetic Field Using AME 3D PCB 
Nanotechnology for Biophysics Applications .................................................................................................. 579 

Aleš Richter, Želmíra Ferková, Leoš Petržílka, Zdenek Plíva 

Suppression Strategy for Oscillation Between Two Paralleled GaN-HEMTs Based on Harmonics of 
Switching Surge ................................................................................................................................................ 584 

Kotaro Kobashi, Kazuhiro Umetani, Masataka Ishihara, Hiroto Sakai, Takuto Hayashi, Eiji 
Hiraki 

Deep-Learning Based Power Switch Fault Diagnosis in DC/DC Converters for Photovoltaic 
Applications...................................................................................................................................................... 590 

Amine Ben Rhouma, Houda Meddeb, Badii Gmati, Sejir Khojet El Khil, Chiara Boccaletti 

Author Index 
 




