1/6

2022 24th European Conference
on Power Electronics and

Applications
(EPE'22 ECCE Europe)

Hanover, Germany
5-9 September 2022

Pages 1-672

‘O I E E E IEEE Catalog Number: CFP22850-POD
° ISBN: 978-1-6654-8700-9



Copyright © 2022, The European Power Electronics and Drives Association
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: CFP22850-POD
ISBN (Print-On-Demand): 978-1-6654-8700-9
ISBN (Online): 978-9-0758-1539-9

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

Dynamic Power Analysis of Inverter-Fed Drives Based on the Switching Period of the Power
ELECIIOMICS ..ttt ettt h e et b ettt bt et b e eae ettt b e sh e bt ae et et e ae e b 1
Alexander Stock

Stability Analysis in an Inverter-Dominant Microgrid Facing In-Rush Current of an Induction
IMIACKINE ...ttt ettt e ee 11

Nastaran Fazli, David Hammes, Sidney Gierschner, Hans-Gunter Eckel

Self-Oscillating Capacitive Power Transfer with Multiple Receiver Capability and Coupling Path

ALQAPTION ..ttt et ettt e et e e bt e e bt e e bt e e tae et ee e bt e e tae e tae e tae e taeetee e taeenteeannaeenteeanbaeenseeantaeenreas 22
Norbert Seliger

An Electrically Driven Gas Compressor for Hydrogen Refueling Stations with Active Power

SINOORINE ...ttt ettt et s at e st et e et e ea e es e e e bt e bt e seemeeemeesaeeeaee et enteenseenseeseeaneeneenseennes 30
Alfred Rufer

Unsymmetrical Fault Behavior of PLL Based Grid-Connected CONVEItErs.........c.cccvevierierieeireeeeneeneesreenveennes 39

Philipp Hackl, Zigian Zhang, Robert Schuerhuber

Stability Assessment and Optimization of MMC Energy Balancing for Drive Applications at
Standstill using an Averaging APPIrOACK .......cc.iiiuiiiiiiiiei ettt ettt e s e sbe e e 49
Qiuye Gui, Hendrik Fehr, Albrecht Gensior

Turn-On Losses Optimization for Medium Power SiC MOSFET Half-Bridge Module..........c.cccceoevienenennene 59
Pham Ha Trieu To, Felix Kayser, Hans-Giinter Eckel

Oscillation Damping in a 500kW Hybrid Si/SiC Three-Level ANPC Inverter with Decoupling
L T 103 1103 SRS 70
Pham Ha Trieu To, Hans-Giinter Eckel

Multi Busbar Sub-Module Modular Multilevel STATCOM with Partially Rated Energy Storage
Configured in SUD-StACKS ........cciiiieiieit ettt ettt e st e st e ae et enteenseesaessaesseeseenseensesnsesneenns 80
Chuantong Hao, Wenhao Ma, Michael Merlin, Paul Judge, Stephen Finney

Three-Phase ZVS Inverter with Variable and Fixed Frequency Operation Based on GaN
SEMICONAUCTOTS ...ttt ettt ettt ettt et et e et e e bt e bt eb e eaeeate e e teabeebeeseemeemeens e seaseebeeseemeensensenseaseseeeseeneenn 88
Benedikt Kohlhepp, Michael Lutsch, Thomas Diirbaum

Influences of Conductor Positions and Fast Rising Impulse Voltages on the Line-End Coil Based
on a Three-Phase High-Frequency MOdEl...........c.ooiiiiiiiiieiieiee ettt 97
Ting Helmholdt-Zhu, Volker Grabs

Simulation Tool for Optimization of Digital Active Gate Drive Sequence using Genetic Algorithm ............. 108
Hajime Takayama, Shuhei Fukunaga, Takashi Hikihara

Analysis of Balancing Algorithms for Quasi- Two/Three-Level Single Phase Operation of a Flying
L0 1 F T 1103 g 0034 <) 4 ) USSR 115
Stefan Mersche, Markus Bayer, Kai Rickert, Marc Hiller

Instability in Active Balancing Control of Dc Bus Voltages in VSC Converters Interconnected via
Multi-Winding TranSTOIIMETS .........cccuiiciiiiiiiestieieete e see sttt et et e st e st este e b e esbeesaessaessaesseessesssesssesseenseessenssens 125
Duro Basic, Sami Siala



Online Learning-Based Islanding Detection Scheme for Grid-Connected Systems........c..coceeeveevenieniencnnenne. 135
Mohammed Ali Khan, V' S Bharath Kurukuru, Rupam Singh

Difference in the Design Process of LCL Filters for Grid Connected VSI When using SiC/GaN
Instead of Si SEMICONAUCLOTS ........coiiiiiiiriiiiiteeee ettt ettt st b et ea et sbe st ebe e enee 145
Dennis Kampen, Lukas Fréiger, Niklas Badenhop, Arthur Mambetow

Analysis and Design of a Resonant DC/DC Transformer in Modular Operation............cccoecveeeeveneeneennenee. 152
Abraham Lopez, Manuel Arias, Pablo F. Miaja, Arturo Ferndndez

Predictive Braking Algorithm for Soft Starter Driven Induction MotOrS ........cccceceeieriereneninineeieceeee 160
Hauke Nannen, Heiko Zatocil, Gerd Griepentrog

Ambient Electromagnetic Energy Harvesting Circuit using Rectennas Manufactured with

StereolithOGraphy RESIN ........ciiiiiieieiee ettt et ae et e et saeeste e bt enteeneeeneeeneens 169
Xuan Viet Linh Nguyen, Tony Gerges, Jacques Verdier, Philippe Lombard, Michel Cabrera,
Bruno Allard, Jean-Marc Duchamp, Philippe Benech

Boost/Buck-Boost Based Grid Connected Solar PV Micro-Inverter with Reduced Number of
Switches and Having Power Decoupling Capability ..........cccoccerierierieiiieiiieieeie et 178
Arup Ratan Paul, Arghyadip Bhattacharya, Kishore Chatterjee

Operation and Selection of Multilevel Power Converters for Doubly Fed Induction Generator-
Based WInd TUIDINES .....c.couirieuiriiiiiriinicirie ettt ettt ettt ettt ettt ettt ettt et eb bbbt b naes 187
Kapil Jha, Joseph Banda, Hridya I, Arvind Tiwari

A Detailed View on the Trapezoidal Operation for MMC Type Braking Chopper in Medium
VOItaZE APPIICALION. ... .euiiiiiiieit ettt ettt ettt ettt et e et e e st e e b e e st e et e e et emtesaeeesee st enteenseenseeseenseenseenneeneas 195
Patrick Hofstetter, Viktor Hofmann, Dennis Karwatzki

Influence of Operating Frequency on High-Power Medium-Voltage Medium-Frequency
TTANSTOTIMETS .....eteieeitee ettt b e h e et et e e b st b e e bt eb b e st en e ae s bt e bt e bt eb e et enbenbenteebeseeenee 203
Thomas B. Gradinger, Ralph M. Burkart, Marko Mogorovic

Output Power Characteristics of Isolated Secondary-Resonant SAB DC-DC Converter for Output
R0 LT U (o) o SO S 213
Shota Yamashita, Kohei Budo, Takaharu Takeshita

Hardware and Control Design of a High Precision Modular Power Converter Based on GaN

Technology for Particle Accelerator MAGNELS .........c.cccuerieriieriieieeieeiesteie et eieeaessee e sseesesneesneesseeseenseeneens 223
Thomas Margreiter, Ivan De Cesaris, Maurizio Incurvati, Sebastien Pelletier, Martin
Schiestl, Ronald Stéirz

Battery Cycler to Generate Open Li-Ion Cell Aging Data and Models...........ccocoeoieieienenieneiieeeeee 232
Matthias Luh, Thomas Blank

Function Blocks of a Highly-Integrated All-In-GaN Power IC for DC-DC Conversion ..............cceevevveenennee. 242
Michael Basler, Richard Reiner, Stefan Moench, Patrick Waltereit, Riidiger Quay

Comparison of Redundancy Requirements for Modular Multilevel Converter Considering
Manufacturer Reliability Inputs and Mission Profile ..........cccceriiiiinieniiiiiciccieseecee e 251
Diego Velazco, Guy Clerc, Emmanuel Boutleux, Francois Wallart

Impact of Insulation and Cooling on Performance Due to Reliability-Oriented Design of Electrical
IMIACKIIIES .. ittt ettt sttt e b e st b e s bt e a et et e a e st be s h e bt et eat ettt b e e bt ettt eae e e b et 261
Lucas Vincent Hanisch, Jonas Franzki, Markus Henke



Long Switching Horizon Model Predictive Controller for High-Speed Integrated Modular Motor
D)5 <SSP 268
Martin Schiestl, Maurizio Incurvati, Ronald Starz, Markus Schmid

Standalone Power Management System for Flexible Piezo Electric Nano Generators (PENG)

Based on the Co-Polymer P(VDF:TIFE).........cccooiiiiiiieiicieeectetete ettt sttt ssa s ense s 279
Alexander Wélk, Mahmoud Shousha, Shashank Shekhawat Singh, Martin Haug, Lorandt
Félkel, Michael Brooks, Asier Alvarez, Andreas Petritz, Philipp Schdffner, Jonas Groten,
Andreas Tschepp, Barbara Stadlober

Analysis and Estimation of Neutral-Point Voltage Balancing Ability of an Optimized Balancing
Algorithm for Grid Connected Active-NPC CONVETTET .........cevuieriieiieieniieniienieeie ettt sbe e 289
Joseph Banda, Kapil Jha, Hridya Ittamveettil, Arvind Kumar Tiwari, Fernando Ramirez

A Direct Model Predictive Control Strategy of Back-To-Back Modular Multilevel Converters using
Arm ENergy EStIMAtION ........ooiiiiiiiieiieie ettt ettt e et e et e et e s et et e et e et e e s eeeseesneenbeenneenees 297
Akseli Hakkila, Antonios Antonopoulos, Petros Karamanakos

Study on Commutation Loop Inductance and Current Distribution to DC-Link Capacitors in a GaN
HAI EBIIAZE. ...t vevieiiettet ettt ettt e st e e tb e be et e e beesbeesbeesaesseesseesseenseesseesseesseasaeseenseenseeneas 307
Benedikt Kohlhepp, Samuel Faber, Jeremias Kaiser, Thomas Diirbaum

Cooperative Control of Online Impedance Spectroscopy Monitoring Method and Maximum Power

Point Tracking Method for Photovoltaic Panels............coccoerieiiiiiieiiieeeee e 315
Xin Wang, Zhixue Zheng, Michel Aillerie, Alexandre De Bernardinis, Jean—paul Sawicki,
Marie-Cécile Péra, Daniel Hissel

Benefits of Switching from Si to SiC Modules with Further Converter Optimization...........c..ceceeeeeevenenennenn 325
Antxon Arrizabalaga, Mikel Mazuela, losu Aizpuru, June Urkizu, Jon Aztiria

On the Reduction of Output Capacitance in Two-Level Three Phase PFC Boost Rectifier for
PUlSAtING LLOAAS ...ttt ettt b e bt ettt ettt e h e bttt et et eb e b e beenaes 335
Tania C. Cano, Douglas Pedroso, Alberto Rodriguez, Ignacio Castro, Diego G. Lamar

Cognitive Insights into Metaheuristic Digital Twin Based Health Monitoring of DC-DC Converters............ 344
Abdul Basit Mirza, Kushan Choksi, Sama Salehi Vala, Krishna Moorthy Radha, Madhu
Sudhan Chinthavali, Fang Luo

A Three-Phase Isolated Secondary-Resonant Single-Active-Bridge DC-DC Converter with a Delta-
Star CoNNECTEd TTANSTOITIIET . .........eiiiieiie ettt e et eee e e et e e et e e et e e eaeeeseeaaeeeeenaeeesenaaeessnnneeeas 351
Atsushi Nishio, Kohei Budo, Mai Van Tuan, Takaharu Takeshita

A Novel Concept to Optimize Core Loss in Planar Magnetic Based on an Unbalanced-Flux-
J N o] 01 (0 Tl s TSR PRU 361
Sobhi Barg, Kent Bertilsson, Grover Torrico

Model Reduction using Singular Perturbation Methods for a Microgrid Application ..........c.ccceevverveerieennennen. 370
Lasse Gndrig, Albrecht Gensior, Saioa Burutxaga Laza, Miguel Carrasco, Carsten Reincke-
Collon

Drive Level Parameter Identification of an Induction MoOtOr ...........cooieiiiiiiiiiiieieee e 380

Andreas Biinte, Alex Hald, Andreas Kirsch

Impedance Stability of Single-Phase LCL Grid-Connected Voltage Source Inverters with
Wideband Gap Devices Under Different Control Approaches............cecveveeerieecieiienienienieeieeeeeee e seeeee e 390
Ramy Ali, Terence O'Donnell



Design and Modulation Optimization of an MMC Based Braking Chopper..........c.cccevvevvecieeienienieseeenee. 400
Viktor Hofmann, Patrick Hofstetter

Modeling the Arrangement of Drill Holes for Orthogonal Biasing in Controllable Inductors for
POWET EIECtIONIC COMVETTETS ....c..eutiuieutenieiestieteeteettetet ettt ettt et et e ettt eb e ebees et e e aeseeebesbeebe et e benbenbeebesaeenee 411
Jonas Pfeiffer, Christoph Drexler, Pierre Kiister, Peter Zacharias, Michael Schmidhuber

A Sectorized FCS-MPC Transformerless SST for Power Transmission Application...........ccceceeveveeneeneennee. 421
Gabriel Gaburro Bacheti, Renner Sartorio Camargo, Emilio José Bueno, Marco Liserre,
Lucas Frizera Encarnacdo

Inductance Estimation for Square-Shaped Multilayer Planar Windings ............cccocvevieviieciiecieeienieneesie e, 432
Theofilos Papadopoulos, Antonios Antonopoulos

Cost and Efficiency Considerations in On-Board Chargers ...........ccceoeeieeiiiieiieniereeeeeee e 442
Marija Jankovic, Christian Felgemacher, Kevin Lenz, Aly Mashaly, Abdelmouneim
Charkaoui

A Novel Combined Control of Ground Current and DC-Pole-To-Ground Voltage in Symmetrical
Monopole Modular Multilevel Converters for HVDC AppliCations..........cceeveerveereeriierienieieeieeie e seeeseeennes 451
Pablo Briff, Amit Kumar

A PFC Boost Converter with Reduced Switching Losses Operating at a Fixed Switching Frequency............ 459
Burkhard Ulrich

Predictive Control of Power Electronics Autotransformer for Mitigating Three-Phase Grid Current
Unbalance in Railway SUpply SYSEIMS .......ccveiuiiiieiiieieiiesieie ettt ettt ete e st esseeseenseesaeenaessaenseennes 468
Tabish Nazir Mir, Faysal Hardan, Masood Hajian, Tamer Kamel, Pietro Tricoli

Parameter Sensitivity of a MRAS-Based Sensorless Control for AFPMSM Considering Speed
Accuracy and Dynamic Response at Multiple Parameter Variations ............ccceecveveeeeienieniiesieeceeeeeneesieeneennes 474
Michael Briins, Christian Rudolph, Tankred Miiller

Synchronization Stability of a Grid Forming Converter Under the Effect of Current Limit in

Voltage Dips with VI Based Current Limiting Method: Analysis and Solution ............ccecceeeeeiinienieneenenee. 484
Siam Hasan Khan, Markel Zubiaga Lazkano, Pedro Izurza, Alain Sanchez-Ruiz, Javier Carias
Aceria, Joseba Arza

Analytic Calculation of Touch and Leakage Currents of Non-Isolated EV Chargers using a Fast
Common Mode Calculation Method and Non-Ideal Passive Component Models............ccoeceeverienienieenennee. 493
Christian Stutz, Sebastian Nielebock, Martin Mdrz

Triple-Phase-Shift Controlled Dual Active Bridge Converter with Variable Input Voltage in
AUXIHATY RATIWAY SUPPLY -ttt ettt b et a et e e s b e st e e besbeeseeneensesaeseeeneene 504
Martin Scohier, Olivier Deblecker, Carlos Valderrama

Loss Characterization Methodology for Soft Magnetic Nano-Crystalline Tape Materials in Coupled
IAUCTOTS ...ttt ettt et et e be bt b et ea e sa et bt et b e et eat et et et e nes 514
David Bohne, Valentin Wagner, Patrick Deck, Christian P. Dick

Substitution of Nanocrystalline Toroid by Laminated Ferrite Toroid in the Application of a
ComMON-MOAE CROKE ..ottt b ettt a e et b e bt a et e e b e st b e enee 525
Lukas Reiffenweber, Fritz Wohlrath, Alexander Stadler

Direct Active Stabilization of the DC-Link in Voltage-Source CONVErters ...........ccoveeerrerirerieeienieneeneeeeeene. 534
Matthieu Bertin, Mohamad Koteich



Hardware-In-The-Loop Control of a Modular Induction Motor Drive in Power Electronics
EUCALION. ...ttt ettt sttt et b bbbttt ne bbbttt nae e b e 544
Jens Peter Kaerst

Design and Efficiency Analysis of an LCL Capacitive Power Transfer System with Load-
INAEPENAENE ZPA........oieeiieeieieeteee ettt ettt ettt et e b e e sbeeste s st e sseesseesseessaesseaseessaesseenseenseeseesseenseenseensens 554
Francesco Musolino, Ahmed Abdullah, Mario Pavone, Fabio Ferreyra, Paolo Crovetti

A Pulse Generator Based on Transmission Line Transformer for Insulation Aging Test.........ccccccevvereennennee. 562
Xiao Yu, Khanh-Hung Nguyen, Peter Zacharias

Design of a Single-Phase Common Mode and Differential Mode Inductor for Interleaved
COMVETLRTS ...eueentientieiteetteett et et et et e at e s bt et e bt eat e et b e s bt e s bt e bt et e eabeeaeesbeenbeemt e eat e ebsesba e bt e bt e bt emaesaeesbeenbeenseenneeanens 572
Jonathan Robinson, Gopal Mondal, Stefan Héinsel, Matthias Neumeister

Steady-State Analysis and Comparison of SSFB, SDFB and DSFB MMC-Based STATCOM ...........cccc....... 582
Mohamed Moez Belhaouane, Pierre Vermeerch, Francois Gruson, Pierre Rault, Sébastien
Dennetiere, Xavier Guillaud

Current Distribution Control in Parallel Connected Power Converters with Continuous Output
BT 0) L TSRS 593
Sabrina Ulmer, Andreas Brunner, Philipp Czerwenka, Gernot Schullerus, Ertugrul S6nmez

Optimized Pulse Pattern with Half-Wave Symmetry for 5-Level CONVerter ...........coocoveveveneeieienieneseeee 604
Jonas Weires, Pedro Leal Dos Santos, Steven Liu

Characterization of Si-IGBT Crosstalk with a Concentration on Power Circuit Parasitic Elements
and the Device Operation POINE..........cooiiiiiiiie ettt ettt sbe et e e eneas 614
Amir Azam Rajabian, Sadegh Mohsenzade, Javad Naghibi, Kamyar Mehran

Impact of Higher Current Harmonics on Component Current Stress and Conduction Losses of

Half-Bridge-Series-Resonant-Converters in Discontinuous Conduction Mode for High-Power

AAPPIICALIONS. ...ttt ettt et b e st e bbbt a e e st b et b e bt bt e st ea e b et e bbbt e st e s e ae st e b e 624
Daniel Haake, Anton Grodnichev, Fabian Schnabel, Marco Jung

Control of a Zero-Voltage Switching Isolated Series-Resonant Power Circuit for Direct 3-Phase
AC 10 DC CONVETSION ...ttt ettt ettt et ettt st sat e st e et e st ea b e ebeeebee bt e bt embeeatesaeesbeenbeenteenteeateebeenbeenbeennes 634
Yusuf Kosesoy, Remco Bonten, Henk Huisman, Jan Schellekens

Design of a Robust Voltage Control for Inverters with LC Filter Based on the Internal Model
COMEIOL. .ttt et e a et b e bt e bttt b e bt bt eb e eb s et ea b e bt s h e e bt eb e bt et et et st besaeeae 641
Frederik Stallmann, Axel Mertens, Lukas Frdger

Influence of Power Semiconductor Device Variations on Pulse Shape of Nanosecond Pulses in a
Solid-State Linear TranSformer DITVET.........cooiiiiiiiriiiiririeeeeieetet ettt sttt eb et sae 651
Raffael Risch, Anliang Hu, Jiirgen Biela

Optimal Design of Integrated Motor Drives - Comparison of Topologies (2L/3L/Modular), PWM
Variants, and Switch Technologies (Si/SiC/GaN).......cccoiiiiieiiiieieeeee ettt 662
Thilo Bringezu, Jiirgen Biela

Distribution Transformer Voltage Control using a Single-Phase Matrix COnverter .............ccecververreerreenennn. 673
Rui Wang, Henk Huisman, Korneel Wijnands

Influence of Carrier-Based PWM Techniques on the Common-Mode Voltage and Common-Mode
Current of Six-Phase Full-Bridge INVEITerS.........ccoeiiiiieiieiieieeeetese ettt 681
Juris Arrozy, Esin Ilhan Caarls, Henk Huisman, Jorge L. Duarte, Lorenzo Ceccarelli



Mitigation of Dead-Time Effects on Transient DC Bias Elimination in Dual Active Bridge Link
MK Kharabela Mohanta, Dipankar De, Silpashree Sahu, Alberto Castellazzi

Generalized Automated Tool for Analysis and Design of Multiphase Coupled Inductor Buck
COMVETLRTS «..enveenieeutieiteeeteett et et et et e bt e s bt e bt et e et et b e s bt e sb e e bt embeeat e e bt e sbe e bt emt e eat e eateebaenbee bt e bt emaesaeesbeenbeenneenneeanens 698
Rana Asad Ali, Mahmoud Shousha, Martin Haug

Experimental Study of a Directly Oil-Cooled Electrical Machine for a Full-Electric Vehicle by
USING LOW VISCOSILY O1l....eiiiiiiiiiieiieeie ettt ettt ettt e s et e te et et e e s e e eseesneenbeeneeenees 709
Huihui Xu, Georg Tobias Gotz, Shimin Zhang, Rik W. De Doncker

Development of a Family of High Voltage Gain Step-Up Multi-Port DC-DC Converters for Fuel
Cell-Based Hybrid Vehicular POWEr SYStEIMS ........ccuiviiiieriieiieii ettt e e enne s 719
Pouya Zolfi, Sina Vahid, Ayman El-Refaie

Bidirectional DC Circuit Breaker with Improved Performance During Commissioning and

RECIOSIIE ..ttt ettt et b e et e bt e st e st et et e e et et e ebe e st es e emeen b e se b e ebeeaeebeaneenseneensenbesaeeneeneenes 730
Aditya Pogulaguntla, Venkata Raghavendra I, Satish Naik Banavath, Andrii Chub, T
Sreekanth, Harish Sarma Krishnamoorthy

Modeling Method for Conducted Noise Flowing in Power Lines of DC/DC Converter ...........cccceeeeneeeeenee. 739
Takato Hattori, Wataru Kitagawa, Takaharu Takeshita

High-Bandwidth Power Hardware-In-The-Loop for Motor and Battery Emulation at High Voltage
LLEVEIS ettt bt bt h e h et h e h bt h e st et et a e et beeh e bt et e e b et b eaeenee 749
Manuel Fischer, Philipp Kemper, Johannes Herbold, Daniel Epping, Frank Puschmann

Analysis and Discussion of Different Three-Phase dv/dt Filter Topologies and the Influences of

Their Filter Parameters on Losses and EMC ...........ocooiiiiiiiiiie e 758
Evic Fritze, Michael Meissner, Klaus F. Hoffmann, Kai-Uwe Rathjen, Stefan Dickmann,
Oliver Woywode

State of Charge Prediction of Lithium-Ion Batteries Based on Artificial Neural Networks and

REAUCEA DIALA ...ttt ettt 767
Sebastian Pohlmann, Ali Mashayekh, Dominic Karnehm, Manuel Kuder, Antje Gieraths,
Thomas Weyh

Investigation for Condensation Test Condition of HVIGBT Modules...........cccceeoieiiiininieniiieeieeeeee 777
Kenji Hatori, Keiichi Nakamura, Wakana Noboru, Nils Soltau, Eugen Wiesner

Three Phase PV Inverter LCOE Optimization Considering Technological Choice ..........ccoeceveeiieiieneenennee. 787
Morteza Tadbiri Nooshabadi, Jean-Luc Schanen, Shahrokh Farhangi, Hossein Iman-Eini

Square Wave Operation to Reduce Pulsating Power in Isolated MMC-Based Ultrafast Chargers .................. 798
Ygor Pereira Marca, Maurice G. L. Roes, Jorge L. Duarte, Korneel Wijnands

Surge Current Protection for Railway Traction APPliCAtIONS. .......c.eecueeierierieiierieerie et ee e 805
Michael Gleissner, Mark-M. Bakran

Impedance-Based Analysis of HVDC Converter Control for Robust Stability in AC Power Systems............ 814
André Schon, Andreas Lorenz, Rodrigo Alonso Alvarez Valenzuela

Class-E Push-Pull Resonance Converter with Load Variation Robustness for Industrial Induction

5 (=T 1410V OSSP 825
Janus Dybdahl Meinert, Benjamin Futtrup Kjcersgaard, Thore Stig Aunsborg, Asger Bjorn
Jorgensen, Stig Munk-Nielsen, Sune Bro Duun



Review of Power Converter Topologies for Electrochemical Impedance Spectroscopy of Lithium-

JOM BATIEIIES ..vveiiiiiiiieieieee ettt ettt ettt e e e e et e e e e e s eeaaabeeeeeeseeaaaaeeeeeeseenaaeseeeeesssnnsssaseeeesssnnnnaeees 833
Hamzeh Beiranvand, Julius M. Placzek, Marco Liserre, Giorgia Zampardi, Doriano
Constantino Brogioli, Fabio La Mantia

Design and Experimental Validation of a Voltage Sensing-Current Cancellation Common Mode
LANEAT ACLIVE FIIEET ...ttt ettt ettt b e s bt ebt et e e b e bbb ene 843
B. Mohamed Nassurdine, PE Lévy, D. Labrousse, JL Schanen, X. Maynard, S. Carcouet

Partial Discharges of Insulated Wires Under Impulses from Wide Bandgap Power Electronics..................... 854
Ting Helmholdt-Zhu, Vivien Grau, Urs Obernolte

Analysis of a Droop-Based Power Controller for Three-Phase Microgrids ...........ccoevereneneneninneeienenennenne 865
Andrea Lauri, Hossein Abedini, Davide Biadene, Tommaso Caldognetto, Paolo Mattavelli

Efficiently Paralleling GaN-Transistors for High Current and High Frequency Applications using a
BULEITLY LAYOUL ...t ettt et et b e bt e bt et e et s it e s bt e s bt et e enb e eaaeebeenbeenbeenees 873
Martin Wattenberg, Oscar Lorenz, Juan Sanchez

Data-Driven Decentralized Volt/Var Control for Smart PV Inverters in Distribution Systems....................... 883
Yizhou Lu, Qianwen Xu, Lars Nordstrom

Study of Current Ripple Generators for Accelerated Ageing of Capacitors..........cccevuererererieieiieieseseee s 891
Robert Keilmann, Hendrik Schefer, Regine Mallwitz

Intra-Arm Balancing Control of Cascaded Multi-Port Converter for Whole Power Unbalance
COMAILIONS ...ttt ettt ettt ettt a e sttt st ettt sa e e e bt s e e e eb e s e e e eae s e e e bt st e e enesae e enesnens 902
Takumi Yasuda, Jun-Ichi Itoh

Investigation of Creepage Distances on Printed Circuit Boards for Avionic Applications...........ccccceeevueeenee. 912
Hendrik Schefer, Zhongqing Xu, Tobias Kopp, Regine Mallwitz, Michael Kurrat

A 20 kW, 3-Level Flying Capacitor 1500 V Inverter with Characterized GaN Devices for Grid-Tie

FN o] o) L e72 N ) ST PU 922
Van Sang Nguyen, Anthony Bier, Hajar Es-Seghier, Ulrich Soupremanien, Gérard Delette,
Stephane Catellani

New Analytical Model for Calculating HF-Losses in Litz Wire Regions Located Outside the E/U-
CoreWIndow Of TTanSTOITNETS . ......ceuviiiieriirtiit ettt b ettt ettt st besbe bt e e e sbe st b e ene 933
Qingchao Meng, Jiirgen Biela

Fast and Accurate Soft-Switching and Hard-Switching Losses Estimation for Power Converter,
Application to the Dual Active Bridge (DAB) CONVETLET .......ccuiiuiiiiriiiiieiieiieieie ettt 944
Francois Boige, Nicolas Videau, Adel Ziani, Bruno Guerrero, Julien Laclaverie

Influence of an Electrical Machine on the Dimension and Packaging of Multi-Machine Systems.................. 952
Thomas Stéckl, Hans-Georg Herzog

Design of a Serial Impingement Cooling Heatsink for a 30 kW PV String Inverter..........ccccceceeeereienenennnne 960
Paul Bruyere, Guillaume Piquet Boisson, Gaétan Perez

Online Junction Temperature Measurement of SiC-MOSFETs via Gate Impedance using the Gate-

Signal INJECtion MEthOM .........ooiiriiiiieiieie ettt ettt e e e e e e s se e seenseesseensesseesseenseenseensennsens 971
David Hirning, Luca Bauer, Johannes Ruthardt, J6rg Haarer, Philipp Ziegler, Jorg Roth-
Stielow



Powercycling Test Bench with Realistic Loss Distribution and Temperature Ripples .........cccocvvvververeenennee. 980
Till-Mathis Plotz, Jan Fuhrmann, Hans-Giinter Eckel

Design, Implementation and Characterization of an Integrated Current Sensing in GaN HEMT

Device by using the Current-Mirroring TEChNIQUE ........ccueecvieiiiieiieieeie ettt sreesbeesseennes 990
Van-Sang Nguyen, René Escoffier, Stéphane Catellani, Murielle Fayolle-Lecocq, Jérémy
Martin

GaN-Based Modular Multilevel Converter for Low-Voltage Grid Enables High Efficiency ...........ccccccoe...... 999

Philip Kiehnle, Patrick Himmelmann, Marc Hiller

Energy Management of Smart Homes with Electric Vehicles using Deep Reinforcement Learning............. 1006
Xavier Weiss, Qianwen Xu, Lars Nordstrém

Simple and Low-Computational Losses Modeling for Efficiency Enhancement of Differential
Inverters with High Accuracy at Different Modulation Schemes.............ccocoviiirieiieneneneeeeeeeeee e 1015
Ahmed Shawky, Mokhtar Aly, Emad M. Ahmed, Samir Kouro, José Rodriguez

Estimation of Battery Parameters in Cascaded Half-Bridge Converters with Reduced Voltage
SEIISOTS ..ottt ettt ettt ettt ettt e bt e b et et e et sae e bt e bt et e eab e eaaesbs e bt e bt enb e eat e sae e sae e bt et e enteeeneeaneebeenbeenns 1025
Nima Tashakor, Bita Arabsalmanabadi, Elham Hosseini, Kamal Al-Haddad, Stefan Goetz

Method to Analyze the Influence of Switching Behavior in Hard Switching Half Bridge Topologies
FOr Traction APPLCATION ......ccuviiiiiiieieeteetee ettt ettt e et e steesteeteesaeettesteesseesseesseessesssasssessesseesseessesseesseesseenns 1036
Dominik Nehmer, Michael Gleissner, Lukas Bergmann, Mark-M. Bakran

Impact of Aluminum Casing on High-Frequency Transformer Leakage Inductance and AC

g ] F:1 Lot OO 1046
Reda Bakri, Xavier Margueron, Wendell Da Cunha Alves, Xavier Cimetiere, Frédéric Gillon,
Antoine Bruyere, Lucian Vatamanu

Neural Networks-Generalized Predictive Control for MIMO Grid-Connected Z-Source Inverter

Navid Salehi, Herminio Martinez-Garcia, Guillermo Velasco-Quesada

Voltage Estimation for Diode-Clamped MMCs Based on a Simplified Neural Network ............cccoecveneneen. 1064
Nima Tashakor, Davood Keshavarzi, Shady Banana, Stefan Goetz

A Non-Cooperative Game-Theoretic Distributed Control Approach for Power Quality

COMPEINSALOTS ...eeetieeutieeiiee ettt ette et e et e ebe e ettt ebeeebeeeabteebeeeabeeeabteeabaeeaseesabaeenseeenbteensteebaeensteenbaeesaeenbeeenneeans 1074
Claudio Burgos-Mellado, Victor Bucarey, Helmo K. Morales-Paredes, Diego Murioz-
Carpintero

A Comparative Analysis of Power Converter Topologies for Integration of Modular Batteries in

EIECLIC VEIICIES. ... vttt ettt b e sa e bt ettt e st bt sbe bt et e st et e tenbenaeas 1083
Alberto Carcamo, Aitor Vazquez, Alberto Rodriguez, Diego G. Lamar, Marta M. Hernando,
Daniel Remon

Design of a High-Dynamic Test Bench for Accelerated Dielectric Lifetime Testing with Adjustable
Voltage S1opes and TeMPEIAtUIES ........cc.eeiiriereieitieieee et eeette st et et eseesteesseesseeseeteeneesseesseenseenseenseensesneens 1094
Hendrik Schefer, Lucas Hanisch, Tim-Hendrik Dietrich, Regine Mallwitz, Markus Henke

Novel Modulation Method for Common-Mode Noise Reduction in Solid-State Transformer Based
ON ISOP CONTIGUIALION ......iiiieiieiieie ettt ettt et et e et e st e sseesseesseenseessesssessaeseenseensesnsesnnesseenseenes 1104
Naoto Kikuchi, Hiroki Watanabe, Keisuke Kusaka, Jun-Ichi Itoh



Modular STATCOM for Compensation of Reactive Power and Voltage Asymmetry in Medium-
Voltage Distribution POWET GIidS .......cecuieiiiiiiiiiieie ettt ettt et e et e e e teeneeeneeeneens 1114
Josef §tengl, Tomas Kormska, Jakub Talla, Zdenek Peroutka

Novel Method for Active Short Circuit (ASC) Tests of Power Module in Automotive Traction
ADPDIICALION ..ttt ettt ettt et e et e e st e s te e beesbeesseessesseesseesseesseesseesseessesseesseesseenseassesseesseeseenseenseensens 1121
Tobias Appel, Arne Bieler

Short Circuit Performance and Current Limiting Mode of a Monolithically Integrated SiC Circuit

Breaker for DC Applications Up t0 800 V ......c.iiiiiiiee ettt st eneeenee 1128
Norman Boettcher, Taro Takamori, Keiji Wada, Wataru Saito, Shin-Ichi Nishizawa, Tobias
Erlbacher

Application of a HV Bipolar Square-Wave Voltage Generator for Qualification and Assessment of
ENErgy EQUIPIMIENL .....ccviiiiiiiiieeieiieit ettt ettt et e et e e estesseessaesseeseenseensesnsesneesseenseenseensennsens 1137
Rico Fischer-Baeumer, Kai Gohrmann, Konrad Domes, Benjamin Sahan, Christian Staubach

A Decentralized and Communication-Free Control Algorithm of DC Microgrids for the
Electrification 0f RUIAl AfTICa.......ccouiriiriiiiiiiiieee ettt sttt ettt s 1147
Lucas Richard, David Frey, Marie-Cecile Alvarez-Herault, Bertrand Raison

Universal Real-Time Model for Active Rectifiers in Versatile Totem-Pole PFC Configurations.................. 1157
Axel Kiffe, Thorben Hoffstadt

Investigation of Core-Loss Mechanisms in Large-Scale Ferrite Cores for High-Frequency

AAPPIICALIONS. ...ttt ettt b e a e bt et e s et b e bbbt e a et et et ekt beeheeb e e n e e st et e be b sheebeeaean 1167
Michael Baumann, Christoph Drexler, Jonas Pfeiffer, Jens Schueltzke, Erwin Lorenz, Michael
Schmidhuber

Generation of Methodology for Making Benchmark Microgrids and Application in ESUSCON
1A T (oY 4 T EO OO OSSPSR 1177
Oscar Dorner, Patricio Mendoza-Araya

An Overview of Grid-Connection Requirements for Converters and Their Impact on Grid-Forming
COMITOL. .ttt sttt e b e st b e st be st b et eb e et en e et n e nenee 1187
Paul Imgart, Mebtu Beza, Massimo Bongiorno, Jan R. Svensson

Modular Battery-Integrated Power Electronics-Modelling, Advantages, and Challenges ..............ccccceuene.ee. 1197
Nima Tashakor, Jan Kacetl, Tomas Kacetl, Stefan Goetz

Design of Triple-Active Bridge Converter with Inherently Decoupled Power FIows.........cccccccecveveicncnenne. 1207
Dong-Uk Kim, Byengjoo Byen, Byunghwang Jeong, Sungmin Kim

Application of a Multi-Winding Magnetic Component Characterization Method to Optimize Cross-
Regulation Performances in DCM Flyback CONVEITErS ........ccceevvieiiiciiiieriieiieiieteeeeseesieesieeaesneseeesseesseenns 1216
Denis Motte-Michellon, Brahim Ramdane, Yves Lembeye, Bruno Cogitore

Application of an Electrostatic Machine in a Low-Voltage Microgrid ..........ccceeeereereiniiiienieneeeeieeeeieene 1226
Gabriel Ramos Huerta, Patricio Mendoza-Araya

Influences of Parasitic Capacitances in Wide Bandwidth Rogowski Coils for Commutation Current

IMIEASUIEINENL «....ueeutiiiiieitietteett ettt ettt ettt e bt eat e eat et sbe e be et et e eatesbe e s bt e s bt et e eateeateeesesbaenbeebeemaeemeesmeesbeenne 1237
Philipp Ziegler, Tobias Festerling, Jorg Haarer, Philipp Marx, David Hirning, Jorg Roth-
Stielow

Systematic Analysis of Oscillations in DC-Links of Fast Switching Power Electronics ...........ccocoeevveeeenee. 1247

Tobias Fricke, Regine Mallwitz



EMI Mitigation Induced by an IGBT Driver Based on a Controlled Gate Current Profile...........c.cccccouenen.e.
Daniel S. Martinez-Padron, Nicolas Patin, Eric Monmasson

An Accurate and Fast Model of Three-Level Three-Phase Dual-Active Bridge Converters in Real-
TIME SIMULALION ....cnviiiiciiccr ettt st et sttt ee
Ming Jia, Philipp Joebges, Rik W. De Doncker

A Calorimetric and Electrical Method for Measuring Loss Energies of Half-Bridges...........cccccoevvecinennenn.
Jorg Haarer, Mattea Eckstein, Philipp Ziegler, Philipp Marx, David Hirning, Jorg Roth-
Stielow

Condition Monitoring Approach of a SiC Power Semiconductor using Turn-Off Delay with an
Inte@ration N @ SIC DIIVET .....cciiiiiiiiiii ettt ettt e st e st e beesbessaesseesseebeesseesseessesssesseesseesseensesssessnenns
Victor Golev, Ulf Schiimann, Rando Rafimann, Jan Bockholt

Measurement Results of Multilevel Hysteresis Control for Paralleled Two-Level Converters......................
Magdalena Gierschner, Yves Hein, Hans-Giinter Eckel, Christian Heien

Design and Development of a Short-Circuit Test Bench for Low-Voltage Direct Current Protection
DIEVICES ..ttt ettt bt h bt et e a et h e bbbt h ettt sh bbbt ea e st et et b she b eae s
Simon Ravyts, Thomas Vandenbussche, Koen Stul, Jan Cappelle

A Novel Modified-TOGI Based PLL for the Three-Phase Unbalanced and Distorted Grid
(0003 3T F 15 0] 3 TIPS
Khanh-Hung Nguyen, Ahmad Ali Nazeri, Xiao Yu, Peter Zacharias

Comparison of Two and Three-Level AC-DC Rectifier Semiconductor Losses with SiC MOSFETs
Considering Reverse CONAUCTION .......eecuieiiiiiieieeiieti ettt ettt et ee st e bt et e e eseesseesseesbeeseeseeneesneenne
Guangyao Yu, Thiago Batista Soeiro, Jianning Dong, Pavol Bauer

Measurement Method for Simple Determination of Sinusoidal Large Signal Losses in Inductive
COMMPONEILS ....eeuvieeiiieetie ettt etteeite et e ette e bteeteeetteeteeenbeeesseeeasaeenseeensaeanseesasaeenseesnsseenssesnsseenssesnsaeensaesnsseensnanns
Peter Zacharias, Alejandro Aganza-Torres

A Novel Technique for the Suppression of the Displacement Current Through Power Module Base-
o b1l 0o Toa 1 724 Lo SRR
Mahmoud Saeidi, Ahmad Ali Nazeri, Rufad Zilic, Peter Zacharias

Analysis and Implementation of Effective Placement of EMC Capacitors for WBG Modules......................
Mahmoud Saeidi, Ahmad Ali Nazeri, Firas Jenhani, Peter Zacharias

Power Hardware-In-The-Loop Verification of a Cold Load Pickup Scenario for a Bottom-Up Black
Start of an Inverter-Dominated MiCTOZIIA. .........coiuiriiiiiiiieieie ettt enene
Mina Mirzadeh, Robin Strunk, Tobias Erckrath, Axel Mertens

Detection of Incipient Inter-Turn Short-Circuit Faults by Artificial Intelligence Classifiers.............c.c.......
Osman Orgiit, Ilker Sahin, Ece Olcay Giines

Modeling the Impact of Grid-Forming E-STATCOMs on Inter-Area System Oscillations............cc.cccceee....
A. Bolzoni, N. Johansson, J. P. Hasler

Combining Schwarz-Christoffel Mappings and Biot-Savart Law to Calculate the High-Frequency
Current Distribution Inside a Single SIOt..........oooiiriieiiiiiiiiieceeeee e ee e seee e
Torben Fricke, Phil Leon Pickert, Babette Schwarz, Bernd Ponick



Standardised Switching Cell Building Block for Converter Design Optimisation with Detailed
Electro-Thermal MOEL .........cooouiiiiiiiiiiieeneececeee ettt sttt st s 1391
Georgios Papadopoulos, Jiirgen Biela

Design Procedure for Transformer-Based Solid-State Pulse Modulators with Damping Network................ 1402
Spyridon Stathis, Juergen Biela

DC Bias Impact on Magnetic Core Losses at High Frequency .........coccoeoivieiieiiiiieie e 1413
Bima Nugraha Sanusi, Ziwei Ouyang

Investigation of the Short-Circuit Type I Safe Operating Area of IGBTS......c..cccevieveninininiiieieeceee 1424
Madhu Lakshman Mysore, Mohamed Alaluss, Abhishek Maitra, Thomas Basler, Roman
Baburske, Franz-Josef Niedernostheide, Hans-Joachim Schulze

Single Transformer, MMC Based MV Power Electronic Traction Transformer .............cccccoevevieiieneenenee. 1434
Simon Fuchs, Simon Beck, Jiirgen Biela

A New Power MOSFET Technology Achieves a Further Milestone in Efficiency .........c.ccoceceeiinencncnnne. 1445
Ralf Siemieniec, Michael Hutzler, Cesar Braz, Tomasz Naeve, Elias Pree, Heimo Hofer,
Ingmar Neumann, David Laforet

Experimental Evaluation of Battery Impedance and Submodule Loss Distribution for Battery
Integrated Modular MUltileVel CONVEITETS ..........cciiiiieiiirieeti ettt ettt see bt et e e see e sbe e 1456
Arvind Balachandran, Tomas Jonsson, Lars Eriksson, Anders Larsson

Constant DC Power Infeed Grid Forming with Improved Ability to Ride-Through Unbalanced
LOW-VOItAE FAUILS ......eoiiiiieiieciieiiee ettt sttt ettt et e e st e s saesse e seenseensessaesseesseenseenseanseessensnens 1466
Tayssir Hassan, Malte Eggers, Huoming Yang, Peter Teske, Sibylle Dieckerhoff

Constrained Long-Horizon Direct Model Predictive Control for Grid-Connected Converters with
LUCL FIIEETS -ttt ettt s e bt bt ea et e bbbt e bt e bt es et et e bt sb e ebeesees b et e benbesbeebeenean 1476
Mattia Rossi, Petros Karamanakos, Francesco Castelli-Dezza

Performance Evaluation of SiC-Based Isolated Bidirectional DC/DC Converters for Electric

VEHICIE CRATGINE . ... .eeneeiiieeiie ettt ettt ettt et e et e et et e st e e s e es e e s b e e bt eteemeeentesaeesaeeseenseenteensesneens 1486
Kaushik Naresh Kumar, Rafal Miskiewicz, Przemyslaw Trochimiuk, Jacek Rabkowski,
Dimosthenis Pefftitsis

Impact of Threshold Voltage Shifting on Junction Temperature Sensing in GaN HEMTSs.........ccccccevenenen. 1497

Burhan Etoz, Jose Ortiz Gonzalez, Arkadeep Deb, Saeed Jahdi, Olayiwola Alatise

Comparison of Power Cycling Results of Discrete GaN Cascodes for Automotive Power
Electronics with High TemMperature SWINES .........cc.eiiriiiiieieieieriese ettt st ebe et e e see e seeseeeneenean 1506
Florian Lippold, Philipp Hauenschild, Regine Mallwitz

Current Distortion Study for Hybrid Multi-Level Grid Inverter with Active Neutral-Point-Clamped
4Le@ TOPOLOZY ..veenveenieeie et eete st et et et et e et et e e bt enseesaesaeesseesseanseenseanseessesssenseenseenseensesneesseenseanseenseanseenaenneens 1515
Jonas Steffen, Matthias Klee, Fabian Schnabel, Axel Seibel, Marco Jung

Dynamic Maximum Power Point Tracking Method Including Detection of Varying Partial Shading
Conditions for PhotOVOItaIiC SYSIEIMS .......c.cccviiuiiiiiiiieiieiesieseese et ete et et teesteebe b e esaessaesseesseesseensesneessnenns 1525
Rosalie Rouphael, Nezha Maamri, Jean-Paul Gaubert

Novel Operation Mode of the Modular Multilevel Matrix Converter Based on a Dimensioning
W £ L1112 ST 1533
Rebecca Dierks, Axel Mertens



On the Cosmic Ray Influence on the Electronics Design of a High Altitude Electric Aircraft...................... 1543
Philippe Morey, Mauro Carpita

DC-Bus Control Considerations of Asymmetrical Multilevel Inverters with Embedded Buck-Boost
COMVETLRT ...ttt ettt ettt ettt et s ht e s bttt et eat e ea b e sb e e b e e bt et e eae e sbe e s bt e s bt et e eat e ea bt ebsesbeenbeenbeembeemtesmeesbeenne 1551
Theodoros P. Mouselinos, Emmanuel C. Tatakis

A Seamless Modulation Strategy for Step-Up/Down Partial Power Processing Converter (SUD-

Chao Liu, Zhe Zhang, Ziwei Ouyang, Jiasheng Huang, Michael A. E. Andersen, Tiberiu
Gabriel Zsurzsan

Performances Analysis of Non-Model-Based Speed Estimation Algorithms for Motor Drives..................... 1569
Gaetano Turrisi, Luigi Danilo Tornello, Giacomo Scelba, Giulio De Donato, Giuseppe
Scarcella

A Method to Design Power Control System of Wayside Energy Storage System for Energy Saving
N DC-Electrified RATIWAY .......oouiiiiiieiiee ettt ettt be et eb et e e e e aesae e 1580
Kota Sato, Keiichiro Kondo, Hiroyasu Kobayashi, Makoto Chida

A Reconfigurable Single-Stage Three-Phase Electric Vehicle DC Fast Charger Compatible with
Both 400V and 800V Automotive Battery Packs..........cooovioiiiiiiiiieieee e 1590
Mojtaba Forouzesh, Yan-Fei Liu, Paresh C. Sen

Efficiency Improvement of Single-Stage AC-DC LLC Converter using a Line Cycle Synchronous
Rectifier (SR) DIIVING SIALEEY ...cveervieiiiieiiesiierte et et eteeitesee e eteebessaesseesseesseesseesseessesssesseesseessesssesssessaens 1601
Mojtaba Forouzesh, Yan-Fei Liu, Paresh C. Sen

Influence of DC Supply Voltage Unbalances on the Performance of ARCP Inverters..........cccceeeereeeneennne. 1611
Gholamreza Tabrizi, Sebastian Sprunck, Marco Jung

Grid-Forming Control for Enhanced Microgrid Interconnection .............ccoceveeeeierienieneneneececeieneesene e 1620
Tobias Erckrath, Christian Bendfeld, Peter Unruh, Axel Seibel, Marco Jung

Low Phase Shift Filter for Current Sensing Based on the Difference Between AC Machine Models
With and WIthOUt ITON LOSSES.......eetieiieiieiieetieit ettt ettt ettt ettt e te e te et e saee s et e st eneeenteeneeeneens 1631
Niklas Himker, Marcel Kriimpelmann, Axel Mertens

Design and Analysis of a Voltage Clamping Active Delay Control Method for Series Connected
SIC MOSFETS......ceiieieiirieieinieietrtete ettt ettt sttt sttt sttt a et b e n et enenes 1641
Rui Wang, Asger Bjorn Jorgensen, Hongbo Zhao, Stig Munk-Nielsen

Practical Implementation of a Concept for In-Situ Detection of Humidity-Related Degradation of
IGBT MOGUIES......oouieiieiiiiiieitietee ettt st et s ettt be bt e be et ss e eaesbesaeebeeueen 1649
Benedikt Kostka, Axel Mertens

Design for Enhanced Noise Immunity of PCB Coils Used for Sensing Current Through Power
DIEVICES ..ttt sttt ettt ettt a ettt et h e h e bt a e ettt b et heeh e ae ettt ent e besaeeae et en 1658
Aamir Rafiq, Sumit Pramanick

Measurement Principle for Measuring High Frequency Bearing Currents in Electric Machines and
DITIVE SYSTEIMIS. ....uiiutieeiieiiieiieeitesit et et etestesteesteeteesbeesbesssesseesseesseassesssesssesseesseesseessenssassenssensesssesssesssesseenseenns 1665
Benjamin Knebusch, Lennart Junemann, Pauline Holtje, Axel Mertens, Bernd Ponick

Climatically Induced Insulation Degradation in Power Semiconductor Modules of Wind Turbines............. 1674
Timo Lichtenstein, Soren Frohling, Bernd Tegtmeier, Katharina Fischer



Comparison of Magnetic Noise Compensation Techniques for Dual Three-Phase Electrically
Excited Synchronous MaCHINES. ..........cccuieiirieiiiiieie ettt ettt ettt e ee et saeesaeenaeeneeenteeneeeneens 1684
Jonas Henkenjohann, Jan Andresen, Axel Mertens

PCB Technology Comparison Enabling a 900V SiC MOSFET Half Bridge Design for Automotive

TTACTION INVETTETS ....cutiuiiuiitiitiet ettt ettt b e bt ea et et e s bt bt e bt e bt es s et et e e besbeebeeaeesbe e e benbesbeebeenean 1692
Matthias Spieler, Che-Wei Chang, Ayman El-Refaie, Muhammad H Alvi, Dong Dong,
Rolando Burgos

Desaturated Turn-Off of Low-Saturation IGBTs with Clamping Method to Reduce Turn-Off
B Y LIOSSES . utteutieiteeiteet ettt ettt h e h ettt et s ht e e bbbt et e a e eh e bt e bt et ettt saeeebeenaeenee 1703
Vishwas Acharya Nayampalli, Hans-Glinter Eckel

Impact of Bond Wire Configuration on the Power Cycling Capability of Discrete SIC-MOSFET
DIBVICES ...ttt e h ettt h et e ettt e bt st seeneeaen 1713
Patrick Heimler, Nick Thénelt, Josef Lutz, Thomas Basler

A Low-Leakage, Low-Loss Magnetic Transformer Structure for High-Frequency Applications.................. 1722
Allen Nguyen, Ajinkya Phanse, Michael Solomentsev, Alex J. Hanson

Temperature Distribution of an IGBT Chip During Repetitive Switching Events Under
Consideration Of Front-Side AZEINE.........cueiiiiiiiieiieieeiieet ettt ettt e st e st eaeeaeeeesneeeneeneeenes 1733
Christian Bdumler, Bo Zhang, Maximilian Goller, Xing Liu, Thomas Basler

Boosting Pilot-Diode Reverse-Conducting IGBTs Turn-ON and Reverse-Recovery Losses with a
Simple Gate-Control TECRNIQUE .........ccveviiiiiiieii ettt ettt ae e saee b e ebeesbeessesssesseesseensennnas 1744
Daniel Lexow, Hans-Glinter Eckel

Modeling of an Interleaved DC-DC Boost Converter for a Direct Model Predictive Control

N8 117U 1754
Thomas Effenberger, Hannes Boorngen, Eyke Liegmann, Michael Hoerner, Petros
Karamanakos, Ralph Kennel

Static Analysis and Control Strategies of the Single Active Bridge Converter...........cccocevererieneenienenennenn 1765
Alexis A. Gomez, Alberto Rodriguez, Marta M. Hernando, Diego G. Lamar, Javier Sebastian,
Iban Ayarzaguena, Jose Manuel Bermejo, Igor Larrazabal, David Ortega, Francisco Vazquez

Multi-Port Inductive Power Transfer System Considering Charging Auxiliary Battery in EVs.................. 1776
Zhuoqi Zhang, Ryosuke Ota, Ryohei Okada, Nobukazu Hoshi

Influence of IGBT and Diode Parameters on the Current Sharing and Switching-Waveform
Characteristics of Parallel-Connected Power Modules............ccooeiiiiiiiinienieieeeeeee e 1785
Y. Ando, J. Sakai, K. Hatori, N. Soltau, E. Wiesner

Innovative Driving Scheme for Electrical Generators in More Electric Aircrafts Employing Series
ACHVE FIIEEIINE. ....eivviiiieie ettt ettt et et et e et e st esae e bees s e esbeesaessaesseesseesseensesseesssesssenseesseassenssensaens 1796
Nena Apostolidou, Nick Papanikolaou

Field-Measurement Based Hygrothermal Modelling of the Converter-Cabinet Climate in Wind
TUIDINES ...ttt ettt bt a ettt et be bt bt ettt et bt sh e bttt ea e te b naee 1804
Katharina Fischer, Katherina Gohler

A Multi-Mode Control Based Asymmetrical Dual-Active-Bridge Series-Resonant DC-DC
Converter (DABSREC) .. ..ottt sttt ettt st e st et e e b e e tesstesseesseenseesseanseassessaensaeseenseenseennesnnenne 1815
M. Yaqoob, Grover Torrico, Wang Shugin



Extended Balancing and Dimensioning of Capacitors in MMC Double Submodules ...........cccccceevervenennnne. 1824
Ali Sharaf Addin, Christopher Dahmen, Thomas Briickner

Saliency Extraction and Torque Sharing Estimation of Dual Motor Drive using Special Current
SENSOT CONTIGUIALION........uviitiiriietietieteete st e st esteeteetesteesseesteesseesseessesssesseesseesseassesseesssesssenseessenssesssesseessennses 1834
E. Rodriguez Montero, M. Vogelsberger, T. Wolbank

Soft-Switching Converter for Inductive Power Transfer System with Double-Sided LCC Resonant
INEEWOTK ..ttt sttt ettt et bt b e sae bt et et et e st e bt sb e bt et ean et b e ne et eres 1844
Ryohei Okada, Ryosuke Ota, Nobukazu Hoshi

Ultra Low Loss - MMC Submodules Favorable for SiC-FET Enabling High Functional Safety .................. 1855
Christopher Dahmen, Rainer Marquardt

Control of an Active Gate Driver for an Electric Vehicle Traction Inverter using Artificial Neural
INBEWOTKS .ottt ettt ettt ettt bttt e bbbt bt es bttt eb et s e bttt eb bt neaes 1865
Julius Wiesemann, Jacob Dumtzlaff, Axel Mertens

Cascaded H-Bridge Converter Designs for Future Short-Range All-Electric Aircraft Propulsion ................ 1875
Maximilian Hagedorn, Malte Lorenz, Axel Mertens

Overview and Evaluation of Energy Balancing Techniques for MMCs with Various Input and
OULPUL FrOQUETICIES. ...uvveeitieeiieeiieeieeetteette et e eteeebeesbeeesbeessseeenseesssaeanseessseeanseesnseeanseesnsaeasseesnseeenseesnsessseenns 1885
Gyanendra Kumar Sah, Michael Schiitt, Hans-Giinter Eckel

Comparative Lifetime Estimations for IGBT Modules in Wind Turbine Converters ...........cc.ceccecverenenennene 1895
Christian Neumann, Hans-Gunter Eckel

Single-Phase, Five-Level Inverter with SPWM-Based Neutral Point Voltage Balancing Scheme................ 1906
Dmytro Kondratenko, Arkadiusz Lewicki, Charles Odeh

Magnetic Core Evaluation Kit for the Comparison of Core LOSSES ........cocevirereriirienenenineneeieeeenieneenes 1914
Wilmar Martinez, Xiaobing Shen, Sigi Lin, Jens Friebe

Multi-Objective Optimization of Modular Multilevel Converter SyStems...........ccceoererererereeienienese e 1923
Nikolaus Patzelt, Christian Schlegel, Michail Vasiladiotis

Sizing of Hybrid Energy Storage System for Residential PV Applications ..........c.cccccvverinencrieneencncnennenn 1933
Xiangqiang Wu, Zhongting Tang, Tamas Kerekes

DC Bias Currents in Full-Bridge DC-DC Converters in Context of WBG Semiconductors and High
SWILCHING FTEQUEIICIES. ...ttt ettt ettt ettt et et e et b e e st es e e e e beebe s et ebeeseese et enseabeseeenene 1939
Niklas Badenhop, Lukas Frdiger, Dennis Kampen, Sascha Langfermann, Michael Owzareck

Parameter Tuning Method for Class @, Converters for High-Frequency Wireless Power Transfer
W o] o) L o7 X o) USSR PRURRORN 1947
Yining Liu, Prasad Jayathurathnage, Jorma Kyyrd

Inductor Design Optimization using FEA Supervised Machine Learning ............cccceoceveneneniniceniencncnennn. 1955
D. Cajander, 1. Viarouge, P. Viarouge, D. Aguglia

Enabling Large-Scaled MMC EMT-RMS Co-Simulation by Data Exchange in the Loop (DXiL)............... 1966
Xiong Xiao, Soham Choudhury, Martin Coumont, Jutta Hanson

Advanced Low-Voltage System-In-Package Half-Bridge MOSFET with Added Protection Features.......... 1975
S. Musumeci, V. Barba, F. Scrimizzi, C. Mistretta



Evaluation of Common-Mode Leakage Current of Aalborg-Type Transformerless PV Inverters................. 1985
Georgios I. Orfanoudakis, Eftychios Koutroulis, Georgios Foteinopoulos, Weimin Wu

Multi-Frequency Traction-To-Auxiliary Integrated EV Drivetrain: Eliminating the Need for an
AUXIIATY POWET IMOGUIC ......o.eiiiiiiieiieiieieete ettt ettt sttt te et e e e esbeesaessaesbaesseessesssesseesseenseenseessenssens 1995
Caniggia Viana, Mehanathan Pathmanathan, Peter W. Lehn

Potentials to Improve the Post-Fault Performance of a Fault-Tolerant Inverter System in Electrified
Aircraft PropulSion SYSEEIM ......cc.eiiuiiiieiieieeiie ettt ettt ettt sttt ete e te et saeesae e aeenteenteenneeneen 2003
Yongtao Cao, Leon Fauth, Jens Friebe, Axel Mertens

Model Predictive Control-Enabled Fault Ride Through Operation Strategy for High Power Wind
TUIDINE ..ttt ettt b et b e bt e s et et e s bt s bt e bt e bt ea s et et e s bt sb e ebeesees b et e benbesbeebeenean 2011
Pedro Catalan, Yanbo Wang, Zhe Chen, Joseba Arza

A Theoretical Comparison of Different Virtual Synchronous Generator Implementations on
TIIVETERIS ...ttt ettt ettt ea e a e s bt e bt e bt et e e et e sat e s he e e bt et e en et ea bt eb e e eh e e b e e be e bt enteeaeesaeenne 2021
Patrick Korner, Andrea Reindl, Hans Meier, Michael Niemetz

Linear Flux-Switching Machine Design - A Multiobjective OptimizZation ..........c.cceeerenenereeieneenenenennes 2030
Hendrik Marks, Henning Schillingmann, Sridhar Balasubramanian, Markus Henke

Single-Arm MMC-Based Converter for Transformerless Rail Interties...........ccocerererininieninieneeseee 2038
Simon Beck, Simon Fuchs, Jiirgen Biela

Medium Voltage Diode Rectifier Design for High Step-Up DC-DC Converter............ccoocververevererecreenennnns 2049
Pierre Le Métayer, Cyril Buttay, Drazen Dujic, Piotr Dworakowski

Fast Switching Planar Inductance Current Source ZETA Converter with Integrated Common Mode
FILEOT ettt b et et b e bbbt b e bbbttt b e bttt sttt st neebenaen 2058
Benjamin H. Zacher, Christian Schumann

System Level Simulation of Moisture Propagation and Effects in Wind Power Converters.......................... 2066
Johannes C. Wenzel, Axel Mertens

PWM-Based Optimization-Free Active Voltage-Balancing Control of 7-Level Active Neutral-
Point-Clamped Flying-Capacitor MultiCell INVEIters ..........ccevverrieriiiiiiienierieeie et eie e see e ens 2073
Vahid Dargahi

Model Predictive Power Sharing Algorithm for Fuel Cell Integration in a Dual Inverter Electric
VEhICIE DITIVELIAIN ...ttt ettt sttt et b e et b ettt ettt besaeeae e ennenaeneeenes 2084
Mehanathan Pathmanathan, Caniggia Viana, Sukhjit Singh, Peter W. Lehn

Comparative Evaluation of the 5-Phase Vienna and the 5-Phase PWM Rectifiers Under DC
V0 LT 1) Vi ¢ o) ST 2092
A. Dieng

Modelling and Control of a 50kW SiC-Based Isolated DAB Converter for Off-Board Chargers of

EIECLIIC VEIICIES. .....eouiiiiiiiiiiiiieccecc et sttt sttt aesae e 2101
Haaris Rasool, Manh Tuan Tran, Sajib Chakraborty, Joeri Van Mierlo, Thomas Geury,
Mohamed El Baghdadi, Omar Hegazy

Impact of Cyber Attacks on Cost Oriented Power Routing Schemes in Microgrids..........c.cceceeveevenicnenennen. 2110
Kirti Gupta, Subham Sahoo, Bijaya Ketan Panigrahi, Frede Blaabjerg

Response of IGBT Chip Characteristics Due to Critical Stress.......c.vevvieiiiieiieiieieeie e eeeseesve e v eanens 2119
Kohei Yamauchi, Rik W. De Doncker



Masamichi Yamaguchi, Keisuke Kusaka, Jun-Ichi Itoh

Investigation and Mitigation of Common-Mode Voltage in Four-Level NPC Converters Modulated
by Redundant Level MOQUIALION ..........ccvieiirieiieiiesieeie e ete sttt ebe e seteeeaesteesbeeseessesssesssesseesseenseessenssens 2136
Jun Wang, Wei Xu, Xibo Yuan, Lihong Xie

Ferrite Optimization for a Three-Phase Wireless Power Transfer System for Electric Vehicles................... 2145
Shuang Nie, Mehanathan Pathmanathan, Peter W. Lehn

Frequency and Modulation Index Related Effects in Continuous and Discontinuous Modulated Y-
Inverter for Motor-Drive APPLICAtIONS ........cceeviiriieiieieeieseereete ettt e ste e b e ebesesestaesteeseessesssesseesseeseenns 2156
Hamzeh J. Jaber, Alberto Castellazzi

Performance Evaluation of Sinusoidal-Flux Reluctance Machine for Improving Power Density with
Reduced Torque and Input-Current RIPPIES........ccveuiicviiiiiiiiieieeieeteee ettt ve e sveesveebeeeneeenesnneas 2164
Kiwa Nagayasu, Masaki lida, Kazuhiro Umetani, Mastaka Ishihara, Eiji Hiraki

Power Hardware-In-The-Loop Test of Low-Voltage Battery for a Plug-In Hybrid Electric Vehicle ............ 2175
Ronan German, Florian Tournez, Alain Bouscayrol, Aurelien Lievre, Betty Lemaire-Semail

Stability Analysis of DFIG System Connected with High-Frequency Capacitive Grid Based on
Closed-Loop Current Control and Direct POWer CONtrol..........cceecvieviiiiiiieniieiieieeieeeesie e 2182
Bin Hu, Heng Nian, Subham Sahoo, Frede Blaabjerg, Yaqian Zhang, Zixiao Xu

Full-Bridge Modular Multilevel Converter for the Four-Quadrant Supply of High Power Magnets
IN PArtiCIE ACCEICTALOTS. .. ..ottt e e et e e e e e e et eeeeaeeeeenaeeeeeneeeeeenneeeeennees 2189
Manuel Colmenero, Ricardo Vidal-Albalate, Francisco R. Blanquez, Ramon Blasco-Gimenez

Deep Neural Network for Magnetic Core Loss Estimation using the MagNet Experimental
DIALADASE ..ottt ettt ettt h et a et h e bbbt eh et et bbbt e heea s et et e bt bt ebeeh e en b et e be b steebeeaean 2197
Xiaobing Shen, Hans Wouters, Wilmar Martinez

Hybrid Circuit Board Structure for POwer EIECtrONnicCs..........covieriieiiieiieieeiesieseee e 2205
Gerrit Braun, Deniz-Heinz Moldenhauer

Active Control of Gear Mesh Vibration using a Permanent-Magnet Synchronous Motor and
Simultaneous EqUation MeEthod...........c.occviiiiiiiiiiiie ettt ste ettt sreeseesbeesseessesseesseenses 2211
Dominik Reitmeier

Research Laboratory for Testing Grid Connected Devices Under Grid Voltage / Grid Impedance
Variations and Microgrid CONAItIONS ..........ccueiuiiiiieieieierte ettt sttt et e et e st e seeebe s st ene e e esesseseeenes 2219
Swen Bosch, Jochen Staiger, Heinrich Steinhart

Reducing the Impact of Skin Effect Induced Measurement Errors in M-Shunts by Deliberate Field
COUPLINE ..ottt ettt st e st e et e e st e enbeestessee s s e e st enseenseamsesseesseanseenseanseessensaeseenseensesnsesnsesnnanen 2230
Hauke Lutzen, Jonas Miiller, Viadimir Polezhaev, Till Huesgen, Nando Kaminski

Grid Forming Control for HVDC Systems: Opportunities and Challenges .............ccoceeerereeieneenieneneneneene 2241
Adil Abdalrahman, Ying-Jiang Hdfner, Malaya Kumar Sahu, Khirod Kumar Nayak, Ashkan
Nami

Matthias Hofer, Mario Nikowitz, Manfred Schrodl



Performance Enhancement of Power Conditioning Systems in More Electric Aircrafts ...........cccccvecvvevennne 2257
Nick Rigogiannis, Nick Papanikolaou, Yongheng Yang

Steady State Simulations of a Hybrid HVAC/HVDC Network using OS Based ARM Devices ................... 2266
loan Catalin Damian, Mircea Ervemia

Experimental Comparison of FPGA-Implemented Model Predictive Voltage Control to Cascaded

Proportional Resonant Control for a Three-Phase Four-Wire Three-Level Grid-Forming Inverter of

250 KV A ettt bbb et e h et e h et a e b et b et e st bt b et b et ene 2276
Jarren Lange, Dominik Schmies, Karl Stephan Stille, Joachim Bocker, Oliver Wallscheid

Experimental Study of Interleaved Y-Inverter Performance...........ccccooeveviniiiiiieieninenencc e 2285
Yusuke Endo, Masataka Minami, Hamzeh J. Jaber, Alberto Castellazzi

Design of a GaN-Based Reconfigurable Resonant Converter for High Frequency On-Board

Charger of Battery Electric VERICIES .......ccuiiuiiiiieieiee et s 2293
Manh Tuan Tran, Haaris Rasool, Dai Duong Tran, Mohamed El Baghdadi, Philippe Lataire,
Omar Hegazy

Transient Liquid Phase Bond Reliability Evaluation of Die-Attach for Power Module Packaging............... 2301

Laxma R. Billa, Yangang Wang, Thomas Grant, Xiang Li, Harley Neal, Muhammad Morshed

Experimental Evaluation on Observer-Based Delay-Compensating Active Damping for LC-Filters............ 2308
Michael Schiitt, Hans-Glinter Eckel

Influence of Static Rotor Imbalance on the Roller Bearing Damage Due to Inverter-Induced
Bearing CUITENLS. ......eeteeieeie ettt et et et e etee st te bt ebeeaessteseeesseesseenseesseessessaesaesseensesnsesssesseesseanseenseansenssenseens 2316
Martin Weicker, Omid Safdarzadeh, Andreas Binder

Novel Current Balancing Method for HF Interleaved Converters with Reduced Control Effort................... 2327
Christian Beckemeier, Jens Friebe

dV/dt-Based Filter Design for Motor Inverters with Continuous Output Voltage ...........ccceeveveeeercveneennnnne. 2334
Sabrina Ulmer, Stevan Bugarski, Gernot Schullerus, Ertugrul Sonmez

Evaluation of Core Losses in Transformers for Three-Phase Multi-Level DAB Converters...........c........... 2344
Babak Khanzadeh, Yuriy Serdyuk, Torbjérn Thiringer

A Quasi-Offline Condition Monitoring Method of DC-Link Capacitor Banks in Accelerator Power

(010) 115 41 ¢~ I TSR 2355
Timm Felix Baumann, Konstantinos Papastergiou, Raul Murillo Garcia, Dimosthenis
Peftitsis

Minimizing Voltage Stress in Auxiliary Resonant Commutated Pole Inverters using Saturable
IAUCTOTS ...ttt ettt st b ettt s bt bt bt ettt e st e bt sb e e bt et eat et e te st nae 2366
Markus Zocher, Norbert Grass, Ralph Kennel

Adaptive Dead-Time Control in a Resonant Wireless Power Transfer System ...........ccccoocevveiiieienenencnenne. 2375
Tim Krigar, Martin Pfost

Multilevel Battery Converter with Cascaded H-Bridges on Cell Level-Battery Management System

Or a Renewed Attempt for Power Electronic Building BIocks? .........coccoiviiiiiininininnicieccncencee 2383
Max Rothenburger, Markus Horn, Xiao Yu, Gerold Schulze, Koenraad Muyllaert, Peter
Zacharias, Ludwig Brabetz, Hartmut Hillmer

Design and Potential of EMI cm Chokes with Integrated DM Inductance.............cccooeieriieneeienieneneene. 2392
Mohammad Ali, Rehnuma Bushra, Jens Friebe, Axel Mertens



Implementation Options of a Fully SiC Buck-CSI for Advanced Motor Drive Application.............cccceueuue. 2402
Yonghwa Lee, Alberto Castellazzi

Optimized Control Scheme to Achieve ZVS for the Complete Pre-Charging Phase of
Supercapacitors with a 500 kHz SiC- And GaN-Based Dual Active Bridge .........ccceevveviieiiecienieneeieeieeen. 2413
Patrick Lenzen, Martin Pfost

Fault Blocking Capability in the DC-MMC with Reduced Number of Sub-Modules............ccoceevrriinnnnnnn. 2422
J. D. Paez, F. Morel, S. Bacha, P. Dworakowski

An Open-Source FEM Magnetic Toolbox for Calculating Electric and Thermal Behavior of Power

Electronic Magnetic COMPONENLS ...........ccuerierrieriieriieitieteeeeseesteesseesessesseesseesseesseessesssesssessesssesssesssesssesasns 2432
Nikolas Férster, Jonas Hélscher, Till Piepenbrock, Philipp Rehlaender, Oliver Wallscheid,
Frank Schafmeister, Joachim Bdcker

Comparison of Dual-Active-Bridge-Based Topologies for Single-Phase Single-Stage EV On-Board
(O E: 143 (OO 2441
Daniel Gaona, Denis Pauls, Eduardo Facanha De Oliveira

Design Concepts for Medium Voltage DC Networks Supplying the Future Circular Collider (FCC)........... 2451
Manuel Colmenero, Francisco R. Blanquez, Ramon Blasco-Gimenez

A Novel Dual CC-CV Output Wireless EV Charger with Minimal Dependency on Both Coil
Coupling and Load VATTAON ........cccueiiiriiieieieieeee ettt ettt sttt et et e st e tesbesbe bt eneesteeenbesbesaeeneenean 2462
Subhranil Barman, Kishore Chatterjee

A High-Performance EMI Filter Based on Laminated Ferrite Ring Cores .........ccceoeveneninencniencncnenene. 2470
Marcin Kacki, Marek S. Rylko, John G. Hayes, Charles R. Sullivan

Investigation of the Static Performance and Avalanche Reliability of High Voltage 4H-SiC
Merged-PiN-SChOttky DIOAES .....cc.eivviiiiiiiiieciieit ettt ettt s e steesbeesbeesbessaessaesseesseensesnsessnanns 2477
Chengjun Shen, Saeed Jahdi, Phil Mellor, Juefei Yang, Erfan Bashar, Jose Ortiz-Gonzalez,
Olayiwola Alatise

On Chain-Link Based Multi-Port Converters Able to Connect HVDC and MVDC to AC
TranSMISSION NEIWOIK. ......coiiiiiiiiiie ittt e e e e e et e et e e e s eeaateeeeeesessnseaereessssssnsesseeeeeessnnnes 2486
Daniele Falchi, Oriol Gomis-Bellmunt, Eduardo Prieto-Araujo, Olivier Despouys

Voltage Control Scheme for Multilevel Interfacing PV Application: Real-Time MRAC-Based

AADPPTOACK ...ttt a et h e h e b bt h ettt nh e bbbt st st e et besheebeeae s 2496
Mohammad Sadegh Orfi Yeganeh, Mehdi Rahmani, Nenad Mijatovic, Tomislav Dragicevic,
Frede Blaabjerg, Pooya Davari

Control Principles for Island Operation and Black Start by Offshore Wind Farms Integrating Grid-
FOIMING CONVETTEIS. ... eeutieiieitieiiiestieteeteeteettesteesteesteesbeessesseesseesseesseessesssesseesseesseesseasseessesssessaesseessesssesssesseen 2504
Daniela Pagnani, Lukasz Kocewiak, Jesper Hjerrild, Frede Blaabjerg, Claus Leth Bak

Experimental Study of the Reduction and Removal of Turn-On Snubber for IGCT Based MMC
Submodule using Fast SilicOn DIOAES .......cc.eiruieiiiiiiiieieee ettt 2515
Arthur Boutry, Cyril Buttay, Besar Asllani, Bruno Lefebvre, Eric Vagnon, Dong Dong

Characterisation of a Ferrite-Polymer Based Magnetic Material ...........cccccvevieviieciinienienienie e 2526
Johan Le Leslé, Guillaume Lefevre, Julien Morand, Rémi Perrin, Pierre-Yves Pichon,
Guillaume Regnat



Model Predictive-Based Control Technique for Fault Ride-Through Capability of VSG-Based
GIid-FOrMING COMVEITET . .....cueeitieieeeie et eieette st ett et et e et e st e e bt e teeeesaeesseesaee st enteeneeeseesseeaseenseensesneesneesneenseenes 2537
Mobina Pouresmaeil, Amir Sepehr, Basit Ali Khan, Jafar Adabi, Edris Pouresmaeil

Grounding Points in HV/MV Hybrid Transformer Auxiliary CONVEIters.........c.eeveeververrerreeriesreesvesreesseenns 2544
Adrian Wiemer, Jiirgen Biela

Non-Parasitic Induced Transient Overvoltage in ANPC Topology Due to Critical Switching
LT 18153 0 eSS 2554
Michael Geiss, Robert Kragl, Jiirgen Thoma, Benjamin Volzer

Open-Delta SBC: A New Converter Topology with Low Number of Sub-Modules for MV
A DDLICALIONS. .....eevieiieieeie e ete et et et et e e et e e tteetteste e seesseesseesaesseesseesseessaesseessaesseseessaesseensesssesssesseeseenseessenssens 2564
D. Lanzarotto, P. B Steckler, K. Vershinin, F. Morel

Characterising the Effect of an Inverter on the Regulation of the AC Voltage using a Frequency
Response Identification TECANIGUE ......cc.eevieiiiiiiieiieie ettt e e steesbeeaeesaeereesreesreenseesseenseas 2574
Mohamed Aldarmon, Joan Marc Rodriguez, Adria Junyent-Ferre

Artificial-Intelligence Based DC-DC Converter Efficiency Modelling and Parameters Optimization.......... 2581
Fanghao Tian, Diego Bernal Cobaleda, Wilmar Martinez

Analysis of the Loss Distribution of a 6 kW Two Stage Power Supply for 600 V DC Applications............. 2588
Lukas Fréger, Sascha Langfermann, Michael Owzareck, Dennis Kampen, Jens Friebe

Study on the Gate Loop Design and Its Impact on Switching Characteristics of GaN Transistors................ 2596
Xiaomeng Geng, Carsten Kuring, Oliver Hilt, Mihaela Wolf, Joachim Wiirfl, Sibylle
Dieckerhoff

Analysis of Current Sharing in the Parallel Connection of GaN Transistors ..........ccccccevererereeienienereneene 2607

Frederik Stalleicken, Sibylle Dieckerhoff, Karsten Handt, Sebastian Nielebock

Verification of GaN-HEMT Spice Models using an S-Parameters Approach ...........cccocceeevevvenvenivecieenennnnns 2618
Alonso Gutierrez, Nasri Said, Emmanuel Marcault, Mathieu Gavelle

Power Loss Modelling of GaN HEMT-Based 3L-ANPC Three-Phase Inverter for Different PWM

T EORMIGUES. ...eveetieieeeie ettt ettt ettt et e st e e te e bt esbeesbeesbesseesseesseesseesseassesseesseesseesseasseessenssessaesseesseensenssessnanen 2628
Salvatore Mita, Arjun Sujeeth, Giuseppe Aiello, Dario Patti, Francesco Gennaro, Giacomo
Scelba, Mario Cacciato

Generalized Core and Winding Area Ratio - Trends for Inductors and Transformers in Power
Electronics with High SWitching FreqUENCIES.........coeiuiiiiiiiiieieee ettt 2638
Siqi Lin, Leon Fauth, Wilmar Martnez, Jens Friebe

Active Substrate Termination of Discrete and Monolithic Bidirectional GaN HEMTs in a T-Type

TIIVETERT ..ottt ettt sttt ettt st st a ettt et e ae e b bt e aeeanesanesaeenae 2644
Carsten Kuring, Yannic Lange, Xiaomeng Geng, Oliver Hilt, Mihaela Wolf, Joachim Wiirfl,
Sibylle Dieckerhoff

Transformer Design Optimization and Comparison for a DC-DC Converter Used in PV Micro-
TIIVETERTS ...ttt ettt b e b ettt et s bt s bt e s bt et e st ea e e et e s bt e b e e be et et e saeesaeeae 2655
Tobias Manthey, Meriem Khader, Jens Friebe

Automated Gate Impedance Network Design for SiC MOSFETs using SPICE Solver Interfaced
With MATLAB ENVIFONMENL ......oouiitiiiiiiiiiieietiientcnie ettt ettt sttt sae st et sbe e et naesaesbesaeeaeeaees 2661
Pawel Piotr Kubulus, Szymon Michal Beczkowski, Stig Munk-Nielsen, Asger Bjorn Jorgensen



An Improved Multi-Loop Resonant and Plug-In Repetitive Control Schemes for Three-Phase
Stand-Alone PWM Inverter Supplying Non-Linear Loads ..........cccooieiieiiiiiiiiieeeeeee e 2670
Ahmad Ali Nazeri, Peter Zacharias

High Switching Frequency Operation of a Single-Phase Five-Level Hybrid Active Neutral Point
Clamped Inverter with a Model Predictive Control Approach...........ccceceevieviieriieiinienieniese e 2682
Mohammad Najjar, Mahdi Shahparasti, Rasool Heydari, Morten Nymand

Design of Planar Coupled Inductor Applied to Zero-Current Switching Clamped Current Converter .......... 2689
Vinicius Freire Bezerra, Tobias Manthey, Montié Alves Vitorino, Jens Friebe

Characterization of Online Junction Temperature of the SiC Power MOSFET by Combination of
Four TSEPs using Neural NEtWOTK ..........cccociiiiiiiiiieiieieseeseese et ete ettt et s esseesaessaesseessaesseessesnnessnenns 2698
Kanuj Sharma, Simon Kamm, Kevin Murioz Baron, Ingmar Kallfass

Novel Extended Robust Disturbance Observer for Improved Cogging Force Compensation in
Permanent Magnet Linear MOTOTS .......couiiiiiierieiieieeie ettt ettt ettt b e sb ettt st st esbeenbeeteenteeneeas 2706
Franz Luckert, Axel Mertens

Improvement of a Self-Powered Gate Driver POWer SUPPLY.....cccvevvirciiriirieieieeeeieeeeee e 2715
Mariana Raya, Oriol Aviiio, Sergio Busquets-Monge, Xavier Perpiiia, Miquel Vellvehi, Xavier
Jorda

Optimization and Scaling of a Compact High-Power IGCT Capacitor Charger Based on Simulation
and Measurements with a 300 kW/3.3 KV DemoOnstrator..........ccccecveierererininieieienenesie e 2726
Felix Haag, Fabian Albrecht, Volker Brommer, Oliver Liebfried, Klaus F. Hoffmann

Multilayer Busbars for Medium Voltage ANPC Converter Dedicated to Battery Energy Storage
N ] 1S) 10 USSR 2736
Mamadou Lamine Beye, Luc Bimmel, Anthony Bier, Jérémy Martin

A Simulation Model for SiC MOSFET Switching Transients Controlled by an Adaptive Gate
Driver with the Capability of Reducing Switching Losses and EMI Across the Full Operating

Zheming Li, Robert W. Maier, Mark-M. Bakran, Franz-J. Niedernostheide, Daniel Domes

Phase-Shift Modulation for Flying-Capacitor DC-DC CONVEITETS........cccuerierierieirierieeiesieenieenieeieeeeeeeenieens 2754
Philipp Rehlaender, Frank Schafmeister, Joachim Bocker

An EV Integrated Isolated DC Charger using a Six-Phase Synchronous Machine..........c..cocceceevevcncncnenne. 2763
Sukhjit S Ghumman, Mehanathan Pathmanathan, Peter W Lehn

Configurable ISOP-IPOP DC-DC Converter for Universal Solid-State Transformer...........ccccocceeevenencnene 2773
Pramod Apte, Jens Friebe, Lukas Frdiger

Using System-On-Chip Boards for the Deployment of Controller for Verification and Prototyping ............ 2780
Adeel Jamal, Gerd Griepentrog

Utilizing the Reactive Current Control Capability of an MMC-Fed AC/DC Converter for Volt-

Second Balancing in Medium Frequency Transformers .............coooriiiiieieeieesesese et 2788
Kaveh Pouresmaeil, Maurice Roes, Jorge Duarte, Korneel Wijnands, Nico Baars, George
Papafotiou

Cost Comparison for Different PV-Battery System Architectures Including Power Converter

L] V1071 LSRR 2795
Martijn Deckers, Leander Van Cappellen, Glenn Emmers, Fereshteh Poormohammadi, Johan
Driesen



Insulation Design and Analysis of a Medium Voltage Planar PCB-Based Power Bus Considering
Interconnects and Ancillary Circuit INteZration ...........coccuevieiierieiiee et 2806
Joshua Stewart, Rolando Burgos, Dushan Boroyevich

Modular Multilevel Converter Control with using a General Space Vector PWM Method in
Medium Voltage Hydro POWer APPliCAtiON........c..ccvieierieiieiieieeie ettt et evesesestae e ereesessaesseesseeseenns 2813
Chengjun Tang, Torbjorn Thiringer

A Technical Overview of Single-Stage Three-Port DC-DC-AC CONVEIterS .......ccceeveeeeereerienieerieeieeeeniens 2824
Sebastian Neira, Zoe Blatsi, Michael M. C. Merlin, Javier Pereda

Common-Mode EMI Noise Modeling of Three-Level T-Type Inverter for Adjustable Speed Drive
S Y SLRINIS ..t eeteeitieeiiee ettt e et e sttt e ettt e sttt e sabe e sttt e ssbeesteesabeenseeeasb e e st e e st e e st e e ab e e st e e nab e e bt e e ateenbbeenteebaeeneeennteenneennes 2835
Vefa Karakasli, Abdelmoumin Allioua, Gerd Griepentrog

A Condition Monitoring Scheme for Semiconductor Devices in Modular Multilevel Converters
with Cascaded H-Bridge SUDMOAUIES .........cc.oiuiiiiiiieieee ettt 2843
Mohsen Asoodar, Mehrdad Nahalparvari, Christer Danielsson, Hans-Peter Nee

Particular Requirements on Drive Inverters for Safe and Robust Operation on an Open Industrial
DIC GILA .ttt sttt sttt sttt ettt 2852
Simon Puls, Jan-Niklas Koch, Martin Ehlich, Holger Borcherding

Investigation About Operation and Performance of Gate Drivers for Power Electronics Converters
FOr Cry0geniC TEMPEIALUIES ........ccueeiieieeieieteeteesteeteeteestesteesteesseeseessessaesseesseesseesseasseessesssesseesseessesssesssessaens 2860
Mustafeez-Ul-Hassan, Yuxuan Wu, Vyacheslav Solovyov, Fang Luo

Synchronization Angle Determination in DVCSFO of DFIM Naval Propulsion............ccceccveevvieiieneenenee. 2869
Youssef Drimizi, Maria Pietrzak-David, Pascal Maussion

Power Control of LCR-DAB Converter with Phase Shift in Fixed Switching Frequency ...........ccccceevvenennn. 2877
Seung-Hyuk Baek, Jaechong Lee, Seung-Hwan Lee, Sungmin Kim

A Simplified Braking Method for Direct Matrix Converter-Fed PMSM Drives with Consideration
of Avoiding REgenerative ENETEY ........coooiiiiiiiiiieiieeee ettt ettt et e e e e 2885
Jun Xie, Dustin Henneberg, Martin Suberski, Thomas Ellinger, Uwe Radel, Jiirgen Petzoldt

Inverter-Machine Parametric Co-Design for Energy Efficient Electric Drives.........ccccccevieveevieecieiieseennenn, 2893
Jaedon Kwak, Alberto Castellazzi

Bidirectional Cuk Converter in Partial-Power Architecture with Current Mode Control for Battery
Energy Storage System in Electric VERICIES ........ccooiiiiiiiiiii e 2903
J. S. Artal-Sevil, J. Anzola, V. Ballestin-Bernad, 1. Aizpuru

Design Space Exploration for a Capacitive 36V, 4A, 4:1 DCDC Converter with GaN Switches
using a Performance-Cost-Matrix Including Uncommon ToOpologies...........cccverveerierrieicierienienieeieeve e 2912
Adrian Gehl, Malte Kempchen, Simon Disselkamp, Markus Olbrich, Bernhard Wicht

A Fast Control for a Three-Switch Multi-Input DC-DC CONVEITET..........c.ccvueirieriieieereeeeeeeeereenreeveeveeseeenens 2919
Simone Cosso, Andrea Formentini, Mario Marchesoni, Massimiliano Passalacqua, Luis
Vaccaro

Impact on the Torque and on the Copper Losses Under Fault-Tolerant Control of 5-Phase PMSG.............. 2930

A. Dieng



Weighting Factor Design for FS-MPC in VSCs: A Brain Emotional Learning-Based Approach ................. 2939
Mohammad Sadegh Orfi Yeganeh, Arman Oshnoei, Saeed Peyghami, Nenad Mijatovic,
Tomislav Dragicevic, Frede Blaabjerg

A Strategy for Smooth Microgrid Transitions Without Phase Misalignment and Voltage Mismatch ........... 2948
Gabriel Silva Rocha, Amiron Wolff Dos Santos Serra, Cesar Augusto Santana Castelo
Branco, Hercules Araujo Oliveira, Jose Gomes De Matos, Luiz Antonio De Souza Ribeiro

Subtle Design and Performance Comparison of WF-FSM and DC-VRM for Large-Scale Direct-
Drive Wind POWEr GENETAtiON .......c..cceeuieuieieiiiniintiientieiteeet ettt sttt et ettt sbe et et e e aesaesbesaeeaeeaees 2958
Udochukwu B. Akuru, Maarten J. Kamper, Zi-Qiang Zhu

Analysis and Implementation of Different Non-Isolated Partial-Power Processing Architectures
Based 0n the CUK COMVETTET ........cc.eieiiiieierieniieieeic ettt sttt ettt sttt ettt st be b st et e e nbesaeenes 2967
J. S. Artal-Sevil, J. Anzola, V. Ballestin-Bernad, J. L. Bernal-Agustin

GaN HEMT and SiC Diode Commutation Cell Based Dual-Buck Single-Phase Inverter with
Premagnetized Inductors and Negative Gate Driver Turn-Off VOItage ..........ccoceeoeeiieieneniiiiieieeee e, 2977
Tobias Brinker, Hendrik Grdber, Jens Friebe

Determination of Optimal Associated Discrete Circuit Switch Model Parameters for Real-Time
Simulation of Dual-Active Bridge CONVEITETS .........cooiirieriieiiieieeieeieseerie ettt ee et esseeae e 2985
Marija Stevic, Ravinder Venugopal

Integrated Motor Drive: A Multidisciplinary APProach...........cccveeviiciiiierienieiieieeeeseese e 2996
Betty Lemaire-Semail, Nadir Idir, Eric Semail, Souad Harmand

Hardware in the Loop Test of an Electric Aircraft POWertrain............ccoeouevieiieiienenie e 3005
Sebastian Monninghoff, Moritz Scholjegerdes, Kay Hameyer

A Multi-Port Smart Transformer for Green Airport Electrification ............ccocvvevieriieriiiciiiienieneeie e 3014
Giampaolo Buticchi, Giovanni De Carne, Thiago Pereira, Kangan Wang, Xiang Gao, Jiajun
Yang, Youngjong Ko, Zhixiang Zou, Marco Liserre

Improvement of EMI Filter Attenuation using Shi€lding.........cccceevieiiriiriiiieieeeeeee e 3022
Mohammad Ali, Rehnuma Bushra, Jens Friebe, Axel Mertens

Implementation of Onsite Junction Temperature Estimation for a SiC MOSFET Module for

CONAIION IMONTEOTIINEZ ... veevveetieiieieeteeteetesteesteeteeteessesssesteesseesseessesssesseesssesseesseessenssesssesssesesssesssesssesseesseenns 3031
Farzad Hosseinabadi, Shahid Jaman, Sachin Kumar Bhoi, Md. Mahamudul Hasan, Sajib
Chakraborty, Mohamed El Baghdadi, Omar Hegazy

Energy Storage Systems for Airborne Wind GEeNnerators............ceeveieruerererietieieierie et escee e see e 3037
Bakr Bagaber, Axel Mertens

Design Interactions of AC- And DC-Side Filters for Traction Drives with SiC Inverters ........c..ccccccevennenne. 3048
Hedieh Movagharnejad, Benjamin Knebusch, Axel Mertens, Bernd Ponick

Investigation of an Interleaved Current-Fed Single Active Bridge DC-DC Converter for PV
APDIICALIONS. .....eevietieie ettt ettt ettt et e b e et eeteeste e teesbeesseessesseeaseesseesseesseesseessesssesseesseenseessesssesseeseenseesseensens 3059
Lucas Vinicius De Araujo Gomes, Tobias Manthey, Montié Alves Vitorino, Jens Friebe

Real-Time Thermal Characterization of Power Semiconductors using a PSO-Based Digital Twin
W o] 01 (0 Tl s PSSP 3067
Johannes Kuprat, Yoann Pascal, Marco Liserre



Self-Sensing Design and Control for an Induction Machine with an Additional Short-Circuited
0] 0] o o) ST 3075
Stefan Luecke, Axel Mertens

Calculating the Tractive Power and Power Conversion Efficiency of Battery Electric Vehicles
using a Global Navigation Satellite System and a Road Elevation Database............ccccccovveveenieeciiicieneennennn, 3084
Shinichi Domae, Alberto Castellazzi, Hamzeh J. Jaber, Tenghui Dong, Taketsune Nakamura

PCB Layer Optimization of Planar Medium Frequency Transformer for On-Board EV Chargers................ 3092
Fabian Groon, Hamzeh Beiranvand, Thiago Pereira, Gérkem Can, Marco Liserre

Fault Current Capability Assessment of Low-Voltage Side Inverters in Smart-Transformers ..................... 3101
Thiago Pereira, Luis Camurca, Francisco Santos, Marco Liserre

Adaptive Resonant-Valley Switching for a GaN HEMT Direct AC-AC Auxiliary Resonant
Commutated Pole CONVEITET ......c..coviiriiiiiirieieiirtetete ettt sttt sttt ettt b e sttt be e 3112
Kyle Steyn, Johan Beukes

The Variation of Core Loss in High-Frequency Transformers Under Different Load Conditions................. 3120
Navid Rasekh, Jun Wang, Xibo Yuan

A Complete PFC Inductor Design for Lighting Equipment Applications...........cccceevevererenereeienieneseneee 3130
Wai Keung Mo, Kasper M. Paasch, Thomas Ebel

Automatic Generation Control-Based Charging/Discharging Strategy for EV Fleets to Enhance the

Stability of a Vehicle-To-Weak Grid SYStEIM........ccuviiiiiirieriieiieie ettt sseesseennes 3140
Majid Mehrasa, Mehrdad Gholami, Reza Razi, Khaled Hajar, Antoine Labonne, Ahmad
Hably, Seddik Bacha

Model-Based Converter Control for the Emulation of a Wind Turbine Drive Train ..........cccoceevvvveeeiineeenne. 3149
Alexander Ernst, Wilfried Holzke, Dawid Koczy, Nando Kaminski, Bernd Orlik

A Novel Grid-Demanded Power Point Tracking (GPPT) Control Method for Wind Turbines to

Preserve Grid Stability with High Wind Energy Penetration ..............ccoooeiiiiiiiiiiieic e 3159
David Matthies, Alexander Ernst, Henning Sauerland, René Reimann, Wilfried Holzke, Bernd
Orlik

Extension and Implementation of a Model-Based Lifetime Monitoring System with Parallel
Calculation of Multiple POwer SemiCONAUCLOTS ..........c.eiieiieriieiieie e eeesieesteeteeaeeeresteesreeseeseesaesseesseesseenns 3169
Steffen Menzel, Wilfried Holzke, Michael Hanf, Holger Groke, Bernd Orlik, Nando Kaminski

Smart Charging Strategy for Electric Vehicles using an Optimized Fuzzy Logic System............ccccceeruenee. 3179
M. Gholami, M. Mehrasa, R. Razi, K. Hajar, A. Hably, S. Bacha, A. Labonne

Analysis and Discussion of a Concept for an Adjustable Inductance Based on an Impact of an
Orthogonal Magnetic FIeld..........ccviiiiiiiiiiiiieieit ettt ettt s e seesessnesneesneeseenes 3188
Guido Schierle, Michael Meissner, Klaus F. Hoffmann

A Field Programmable and Dynamic Configurable Power Electronic Converter Concept...........cccecevueneenee. 3198
Bjarte Hoff

DAB Converter Discrete ADRC Control into Real-Time CHIL Simulation of a MVDC/LVDC
POWET GITA ..ttt ettt st b e bbbt be st beebeebt et et e it et e nbesaeebeeaees 3206
Alessio Clerici, Riccardo Chiumeo, Diego Raggini, Alessandro Veroni



SNNFT: Sequential Neural Network-Fuzzy Thermal Early Warning System for Lithium-Ion
BALEIIES .. .ottt ettt ettt ettt bttt et et bt e a e et et ettt be e ae ettt e st et enes 3215
Marui Li, Chaoyu Dong, Yunfei Mu, Qian Xiao, Jingming Cao, Hongjie Jia

Fine-Grained Dynamics Representation and Stability Analysis for MMC-Based Hybrid AC/DC
POWET SYSTEIIIS ...eeuviiiiiiieiie ettt ettt et ettt et e et e e be e e bt e et teesseesabaeenstesasbeensteesseanseeensaeensneesseensnanns 3225
Jingming Cao, Chaoyu Dong, Qian Xiao, Marui Li, Xiaodan Yu, Hongjie Jia

Adaptive Pontryagin's Minimum Principle-Inspired Supervised-Learning-Based Energy
Management for Hybrid Trains Powered by Fuel Cells and Batteries ............ccoooeeveeiiiieienienieeeieeeee 3235
Hujun Peng, Feifei Li, Zhu Chen, Kai Deng, Sebina Jeschke, Kay Hameyer

A Case Study of Pole-Phase Changing Induction Machine Performance .............cccoeevveeeivienienieniiecieeieenens 3246
Konstantina Bitsi, Sjoerd G. Bosga

New Topology of Superconducting Fault Current Limiter with Bypass Resistor.........ccccoceevieieienenencnenne. 3254
D. Baimel, Eli Barbi, S. Bronstein, N. Baimel, A. Kuperman

A Pre- And Discharge Unit for Capacitive DC-Links Based on a Dual-Switch Bidirectional
FIYDACK COMVETLEL ....eouvieiieeiieeeieeiteeteeit ettt ette ettt et et e et e et e st e s st e st esteenseesseesaesseeseenseensesnsesneesseenseenseensennsens 3262
Madlen Hoffmann, Martin Mdrz

Control and Integration of a Multiphase Brushless Wounded Synchronous Motor Drive ..........ccccccevenucnnee. 3272
Remi Perrin, Guilherme Bueno-Mariani

A Way Forward to Achieve Interoperability in Multi-Vendor HVDC Systems ........c.ccocevevereeieniencncnene. 3282
Adil Abdalrahman, Ying-Jiang Hdfner, Philippe Maibach, Christoph Haederli

Model Predicitve Position Control of Electrical Drives on an Industrial PC ..........c.cccoooviviiiiiiiiiiieecieeene 3292
Fabian Karau, Michael Leuer

Bidirectional Active EMC Filter for Industrial POWer CONVEITETS ..........ccvvveeeueeeeeieeeeeeeeeeeeeeeeeeeeeeeveeeenns 3301
Bernhard Wunsch, Stanislav Skibin, Ville Forsstrom

A General Method to Measure Parasitic Capacitance of Transformer using Guarding Technique................ 3309
Shaokang Luan, Stig Munk-Nielsen, Bruce Wakelin, Magnus Hortans, Jan Schupp, Hongbo
Zhao

Inductance Analysis of Electric Machines by Classical and Numerical Methods...........ccccoceeevveeiinincnennen. 3318

J. J. Germishuizen, T. J. E. Miller

Dynamic Wireless Power Transfer DWPT Time Domain Model: Xyz Position and Speed Coupling

EETECL .ot b et h et b e bbbt e a et et h e bbbt e bt et et b sae b eaean 3327
losu Aizpuru, Eneko Agirrezabala, Mikel Mazuela, Unai Iraola, Estanis Oyarbide, Carlos
Bernal

Dynamic Average Small Signal Model of the SAB CONVEIET .........oecuieiirieiieiieieee e 3336

Alexis A. Gomez, Alberto Rodriguez, Marta M. Hernando, Diego G. Lamar, Javier Sebastian,
Iban Ayarzaguena, Jose Manuel Bermejo, Igor Larrazabal, David Ortega, Francisco Vizquez

Algorithm for Optimal Selection of Drive Motor Transmission Combination...........cccceevevereeeeneenienennenne. 3344
Santiago Ramos Garces, Dries Jacques, Stijn Derammelaere, Simon Houwen, Nick Van
Oosterwyck, Bart Vanwalleghem

Evaluation of Drain-Source Voltage in Switch Transient Time Intervals as Gate Oxide Degradation
Precursor of SiC POWET MOSFETS ..ottt sttt s 3353
Javad Naghibi, Sadegh Mohsenzade, Kamyar Mehran, Martin P. Foster



Active Output LLC Converter TOPOLOZY .....cvervieriieriieieiieeiesitesit et et eaesteesteesseesaessaesaesseesseesseenseensesssensnens 3362
Hannes Bérngen, Eyke Liegmann, Sriram Jagannath, Ralph Kennel

Short Circuit Type II and III Behavior of 1.2 kV Power SIC-MOSFETS.......cccccoeiiiiiiniieeieeeeee e 3373
Xing Liu, Xupeng Li, Thomas Basler

Analog MPPT Comparison for Interplanetary Small Satellites MiSSIONS ........cccceceevveviereninierenieneenienenene 3382
C. Torres, A. Garrigos, J. M. Blanes, P. Casado, D. Marroqui, C. Orts

Feasibility Assessment of Variable-Speed Generator Set Concepts with Focus on Rating of Power

Electronic EQUIPIMENL .......ccviiiiiieiiiieeie ettt ettt et stt e st este e beesbessaesseesseesseesseesseessassaeseesseessesnsesssessnenns 3391
Hendrik Fehr, Albrecht Gensior, Andreas Mdckel, Frank Atzler, Tilo Rofs, Carsten Reincke-
Collon

Bus Voltage Regulation using Sequentially Switched ZVZCS Converters for Spacecraft Power
N 1S 10 OO OO OO P PSRRI 3401
A. Garrigés, C. Orts, D. Marroqui, J. M. Blanes, C. Torres, P. Casado

A Standardized and Modular Power Electronics Platform for Academic Research on Advanced
Grid-Connected Converter Control and MICTOZIIAS .......cverieriierieeiieeieeierieie ettt ee e eneeenes 3411
Frank S. R., Schulz D., Stefanski L., Schwendemann R., Hiller M.

Gate Input Capacitance Characterization for Power MOSFETs using Turn-On and Turn-Off
SWILCHING WAVETOTINS ...ttt ettt ettt b e bt s e et e e be st e ebeeseeseeneensessesbeebeeaeanens 3420
Yota Nishitani, Michiko Inoue, Takashi Sato, Michihiro Shintani

AC Battery: Modular Layout with Cell-Level Degradation Control.............cccceceeiivieneneninenenienenenenene 3429
Claudio Burgos-Mellado, Marcos Orchard, Diego Mufioz-Carpintero, Tomislav Dragicevic,
Lorenzo Reyes-Chamorro, Jacqueline Llanos

Analysis of Test Methods for Measurement of Leakage and Magnetising Inductances in Integrated
TTANSTOTIMETS ...ttt ettt b e a e ea et et e b bt e bt e bt es et et e besbeebeesees b et e benbesbeebeeaean 3440
Sajad A. Ansari, Jonathan N. Davidson, Martin P. Foster, David A. Stone

A Topology-Morphing Series Resonant Converter for Photovoltaic Module Applications............cccceeuennee. 3450
Grigorios Sergentanis, Liliana De Lillo, Lee Empringham, C. Mark Johnson

A Novel Parameter for the Evaluation of Protective Circuits for IGBT Explosion Protection in
SUbBMOAUIES OF MIMC ...ttt sttt a ettt e bt bt bt et e e naenbeebesbeebeene 3460
Christoph Junghans, Hans-Guenter Eckel

Sub-Modules Switching Algorithms for Dual Active Bridge Modular Multilevel Converters to
Optimize Capacitor Voltage Deviation Versus Power Efficiency.........ccoceoeiieiieneieniiineeeeeee e 3470
Peizhou Xia, Chuantong Hao, Stephen Finney, Michael Merlin

Systematic Adaptive Robust State Feedback Control for Active Front-End Rectifiers ..........cccocevvervenennen. 3480
Aidar Zhetessov, Giri Venkataramanan

An Optimized Compensation Strategy of Direct Matrix Converter-Fed PMSM Drives with Field

Weakening Under Unbalanced SUpply CONAIIONS ........c.eeoieiirienierieiiieiieieiieieie ettt 3491
Jun Xie, Dustin Henneberg, Martin Suberski, Manuel Kusebauch, Uwe Rédel, Jiirgen
Petzoldt

Double Inverter Concept for High-Speed Drives Without Motor Filters .........ccceoveeiiiiiieniienieicieeeee 3501

Henning Kasten, Stephan Beineke, Matthias Bachmann



A Universal Single Stage Current-Fed Bidirectional Converter with Both AC and DC Input Power
SOUICE COMPALIDIIIEY ..ottt ettt ettt ettt et e bt e e e e et e aeesae e et et e enteenteeseesneenseenneenees 3511
Manish Kumar, Sumit Pramanick, Bijaya Ketan Panigrahi

Optimization of Electric Vehicle Charge Scheduling with Consideration of Battery Degradation................ 3518
Raka Jovanovic, Sertac Bayhan, Islam Safak Bayram

Onboard ESU Sizing and Dynamic IPT Charging Scenarios for a Tramway Application............cc.cceeeeneenne. 3529
Endika Bilbao Muruaga, Irma Villar, Florian Legay, Pierre Prenleloup, Jean-Frangois
Reynaud

Investigations on the Active Reduction of Common Mode Noise with Opposing Noise Sources................. 3536

Philipp Marx, Felix Seybold, Philipp Ziegler, David Hirning, Jorg Roth-Stielow

Knowledge Based Grey Box Modeling of Inaccessible Circuits for System EMC-Simulation in
TIME DIOIMAIN. ..ttt ettt et a e s b e b e bt e bt e st e sa e e s bt e e b e et e enteea b e eseeebeenbeebeenbeensesneesaeenne 3545
Jan-Philipp Roche, Jens Friebe, Oliver Niggemann

Novel Quasi-Direct Rotor Position Estimator for Permanent Magnet Synchronous Machines Based
on the Back-Electromotive Force using Current Oversampling.............cceeverveerireiieeeenieneenieesieseeseeseeeneeenns 3555
Georg Lindemann, Viktor Willich, Axel Mertens

Design Considerations for Fast On-State Voltage Measurement CirCUuits..........cecuerverererineneeienienese e 3565
Mathias C. J. Weiser, Manuel Ruef3, Ingmar Kallfass

Analytical, FEM and Experimental Study of the Influence of the Airgap Size in Different Types of
FEITILE COTES ...ttt sttt ettt e st s e bt st se et ae e ebesaesnenesaens 3574
Asier Arruti, Francisco Jose Perez-Cebolla, Jon Anzola, losu Aizpuru, Mikel Mazuela

Design Method of a High Frequency GaN-Based Half-Bridge with Bottom-Side Cooled Transistors
USING MUItI-PCB ASSCIMDLY .....cuiiiiiiieiicic ettt ettt s et et e e b e esbessaesbaesseesseensesnsessnenns 3582
Loris Pace, Florian Chevalier, Thierry Duquesne, Nadir Idir

A 30 kW Dynamic Wireless Inductive Charging System for EVS.......cocccoiiiiiiiiiiiii e 3590
Zariff Meira Gomes, José Renes Pinheiro, Gilney Damm, Karim Kadem, Hassan Moussa

Dynamic Control of the Switching Behavior of SiC MOSFETs in Converter Operation ...........cc.ccoeeevuennen. 3599
Jochen Henn, Laurids Schmitz, Rik W. De Doncker

A Series Resonant Balancing Converter for Bipolar DC Grids on Ships.........cocceeieriiiiiiienieeeeeieeeeee 3607
Sachin Yadav, Zian Qin, Pavol Bauer

A V2G-Enabled Seven-Level Buck PFC Rectifier for EV Charging Application .............cceeevevivevieecveevennnnns 3615
Anekant Jain, Ritika Agarwal, Krishna Kumar Gupta, Sanjay K. Jain

Experimental Demonstration of a 2.2kW Active-Clamp Converter for High-Current Wide-Voltage-
Transfer Ratio APPLICATIONS ....cc.eeiiiiiieieeie ettt ettt e st e bt et e e eseesseesseesbeeseeneeeneesnnenne 3625
Philipp Rehlaender, Bastian Korthauer, Frank Schafmeister, Joachim Bécker

A Simplified Model for the Battery Ageing Potential Under Highly Rippled Load ..........cccovevvveiveiieiennnns 3636
Tomas Kacetl, Jan Kacetl, Nima Tashakor, Stefan Goetz

System Modeling and Design of a Hybrid Renewable Energy System for a Cable Network Head-
End Station in RUTAL AT@a........cc.eiiiiieiiiee ettt ettt sttt et e et et e be et eb e et ensenaeneesaeeaeas 3646
Tobias Schillinger, Thomas Schuhmann, Martin Eckart



Comparison of System-Level Availability in Industrial Grids .........c.ccocovvereriniriieiienenneneeeceeesenene 3655
G. Emmers, J. Driesen

Ageing Mitigation and Loss Control in Reconfigurable Batteries in Series-Level Setups..........ccccceeenenenee. 3665
Tomas Kacetl, Jan Kacetl, Nima Tashakor, Stefan Goetz

Characterization of Conventional and Advanced Current Measurement Techniques Suitable for
WBG SemicoONAUCOr DEVICES.....ccuieiieiieiieetieit ettt ettt ettt teeseessee s bt e beeteeeeeneesseesaeenseeneeenseeneesneens 3676
Severin Klever, André Thonnessen, Rik W. De Doncker

Zero-Sequence Voltage Reduces DC-Link Capacitor Demand in Cascaded H-Bridge Converters for
Large-Scale EleCtrOlYZErs DY 400 .....ecviiieiieriieiieiieteeie st et esteeae st e sveesaeesseesbeessesssessaesseesseessesssesssesseenseenns 3686
Roland Unruh, Frank Schafineister, Joachim Biocker

Thermal Behavior Impact on the Electric Motor Shape Multi-Objective Optimization............cc.cceeeeevueennenne. 3696
Aissam Riad Meddour, Anthony Babin, Nassim Rizoug, Christopher Vagg, Richard Burke,
Laid Degaa

Modelling Approaches of Power Systems Considering Grid-Connected Converters and Renewable

GENEratioN DYNAMICS ......eeuiiiiieriieiieieete et ste st et et ebeestesteesseeseesseessesssesseasseenseesseansesssessaensaenseensesnsesnsessnenns 3704
Jaume Girona-Badia, Vinicius Albernaz Lacerda, Eduardo Prieto-Araujo, Oriol Gomis-
Bellmunt, Stephan Kusche, Florian Poschke, Horst Schulte

Efficiency and Lifetime Analysis of Several Airborne Wind Energy Electrical Drive Concepts .................. 3711
Bakr Bagaber, Daniel Heide, Bernd Ponick, Axel Mertens

Design and Performance Analysis of Single-Phase Axial Flux Permanent Magnet Motor for
C0AXIAL CASCAE .....eevreneitetietieteetet ettt sttt et ettt ae s a e bt et eas et et e s b sb e bt eae e st e e et enaesaeebeeaeen 3722
Chu Wang, Xiaowei Hu, Xiaoya Wang, Weiwei Geng, Qiang Li, Jingning Hou

Comparison of Pulse Current Capability of Different Switches for Modular Multilevel Converter-

Based Arbitrary Wave Shape Generator Used for Dielectric Testing of High Voltage Grid Assets.............. 3729
Dhanashree Ashok Ganeshpure, Ajeeth Phrassanna Soundararajan, Thiago Batista Soeiro,
Mohamad Ghaffarian Niasar, Peter Vaessen, Pavol Bauer

Accurate Modeling of IGBT-Based Converters in PLECS ............ociiiiiiiiiiieeee e 3740
Anne Von Hoegen, Philipp Tillmann, Tetsuya Kojima, Rik W. De Doncker

Novel Analytical Method for Estimating the Junction-To-Top Thermal Resistance of Power

IMOSFETS. ..ttt sttt et ettt s b bt bt eh et et e bt s bt b e e bt eh e et et et st e e bt ebeeb e et et enaenaeeues 3750
José Miguel Sanz-Alcaine, Francisco Jose Perez-Cebolla, Carlos Bernal-Ruiz, Asier Arruti,
losu Aizpuru

DC-Side Impedance for Handling Interoperability of Multi-Vendor Multi-Terminal HVDC

N 15211 SO TSP SRRUPTRUSRPRNt 3757
Ashkan Nami, Adil Abdalrahman, Ying-Jiang Hdfner, Malaya Kumar Sahu, Khirod Kumar
Nayak

Utilizing the Electroluminescence of SiC MOSFETs as Degradation Sensitive Optical Parameter .............. 3766

Lukas A. Ruppert, Michael Laumen, Rik W. De Doncker

Characterization of GaN-On-AIN/SiC Transistors Towards Monolithic Integrability ............ccccccevevereennennn. 3775
Nick Wieczorek, Xiaomeng Geng, Carsten Kuring, Oliver Hilt, Frank Brunner, Mihaela Wolf,
Joachim Wiirfl, Sibylle Dieckerhoff

Optimal Frequency for Dynamic Wireless POwer Transfer ...........ccooocoviiiinieiieiieeeeeee e 3786
Mincui Liang, Khalil El Khamlichi Drissi, Christophe Pasquier



A Wide-Input-Voltage-Range SOW Series-Capacitor Buck Converter with Ancillary Voltage Bus

for Fast Transient Response in 48V POL ApPPliCations. ........coceerierriiiieiienieieeieee e 3796
Nameer Khan, James Xu, Gerard Villar Piqué, John Pigott, Henk Jan Bergveld, Alaa El
Sherif, Olivier Trescases

Four-Level Boost Inverter Based on ANPC Topology with Switched-Capacitor Branch................c............. 3804
Robert Stala, Adam Penczek, Stanislaw Pirog, Aleksander Skala, Andrzej Mondzik, Zbigniew
Waradzyn, Krishna Kumar Gupta, Pallavee Bhatnagar, Sanjay K. Jain, Kasinath Jena

Comparative Evaluation of Partially-Rated Energy Storage Integration Topologies for High
Voltage Modular Multilevel CONVEITEIS. ........eiuiiiiieieieiesie sttt sttt eee e e e seeseeenes 3813
Zoe Blatsi, Sebastian Neira, Stephen Finney, Michael M. C. Merlin

Influence of Current Collapse Due to V4 Bias Effect on GaN-HEMTs I4-V4s Characteristics in
LT 2T (o)1 T S 4 () TSR 3822
Xuyang Lu, Arnaud Videt, Ke Li, Soroush Faramehr, Petar Igic, Nadir Idir

Deep-Learning Fault Detection and Classification on a UAV Propulsion System ............ccccceceeeeenereneneenne. 3831
Pierre-Yves Brulin, Fouad Khenfri, Nassim Rizoug

A Compact Solid State Transformer for Replacing Conventional Medium Power Transformer in
Weight-Critical APPLICALIONS. ...c..eetietieiieeieet ettt ettt ettt et ese e st e s bt e bt eaeeeeemeesaeesaeeseenseenseeneesnnens 3838
Leon Fauth, Felix Willer, Jens Friebe

Comparative Study of Single-Phase and Three-Phase DAB for EV Charging Application.............c............. 3846
Nicola Blasuttigh, Hamzeh Beiranvand, Thiago Pereira, Marco Liserre

Dynamic Load Emulation for Automotive Power IC Robustness Validation ............cccocceveeveenieiieceeiennenns 3855
Alexander Ulbing, Daniel Kostynski, Markus Sievers

DAB Frequency Decoupling Control with Current Minimization .............c.ccvevviecveecverieneeneeniesseeseeseeeseeenns 3862
Simon Uicich, Jean-Yves Gauthier, Xuefang Lin-Shi, Bruno Allard, Arnaud Plat

Design and Performance Analysis of a Modified Proportional Multi-Resonant (PMR) Controller
for Three-Phase Voltage-Source INVEITErS ..........coeiuiiiirieiieiiee ettt 3871
Ahmad Ali Nazeri, Mahmoud Saeidi, Peter Zacharias

Proposition and Comparison of Several Solutions for High Induced Voltage Across Inactive

Transmitting Coils in a Series-Series Compensation DIPT System..........ccceveviieciiecienienienieeie e 3883
Wassim Kabbara, Tanguy Phulpin, Mohamed Bensetti, Antoine Caillierez, Serge Loudot,
Daniel Sadarnac

Modeling and Measuring the Bearing Capacitance of Radially Loaded Bearings ............cceceeeeeienenencnncnne. 3893
Stefan Quabeck, Daniel C. Rodriguez, Rik W. De Doncker

Comprehensive Control of Matrix Converters in On-Board Electric Drive Applications............c..cceevvennenne. 3903
Galina Mirzaeva

Power System Simulation Tool for Quick Benchmarking of Innovative MVDC Grids in E-Mobility
APDIICALIONS. .....eevietieie ettt ettt ettt et e b e et eeteeste e teesbeesseessesseeaseesseesseesseesseessesssesseesseenseessesssesseeseenseesseensens 3910
Daniel Siemaszko, Philippe Noisette

An Atrtificial Intelligence Pipeline for Critical Equipment Thermal Conditioning System Design ............... 3920
Raik Orbay, Athanasios Tzanakis, Inko Marcaide, Jonas Lofgren, Torbjorn Thiringer,
Thomas Bernichon



Aspects of Stability Issues of HVAC/HVDC Coupled Grids.........ccvecvieierienieniierieeie e sieseeie e e ene e 3928
Gianni Bakhos, Kosei Shinoda, Juan-Carlos Gonzalez-Torres, Abdelkrim Benchaib, Luigi
Vanfretti, Seddik Bacha

Measurement of Coss-V Characteristic of the 1.7kV/900A SiC Power Module and Estimation of

The CRANNE] CUITENL.......ccvveiiiiiie et e e et e e et e e e aaeeeeeaaeeeeenaeeeeenaaeeesenseeesenaaeseennenessanseeeaans 3938
Jacek Rabkowski, Fernando Gonzalez-Hernando, Mariusz Zdanowski, Irma Villar, Uxue
Larraiiaga

In-Slot Cooling of Electrical Machines using Traditional Techniques and Additive Manufacturing ............ 3947

Ahmed Hembel, Gokhan Cakal, Bulent Sarlioglu

Comparison of High-Power 2-Level and 3-Level Converters in Terms of Power Density, Costs and
POITOTIMANCE. ...ttt ettt ettt et e a et ettt bt bt e bt et et et et nbesbeebeeaeen 3957
Ludwig Schlegel, Wilfried Hofmann

Autonomous Characterization of Lithium-lon Battery Model Parameters Utilizing a Mathematical
Optimization MEthOAOLOZY ......c.eiuieuiiiiieie ettt ettt sttt ettt be bt bt st et e e e besbesaeeneenean 3966
Hamzeh Beiranvand, Helge Kriiger, Sandra Hansen, Marco Liserre, Christian Werlig,
Andreas Wiirsig

SOC Governed Algorithm for an EV Cascaded H-Bridge Connected to a DC Charger..........ccccocoeevueennnee. 3975
Giulia Tresca, Andrea Formentini, Filippo Gemma, Federico Lusardi, Riccardo Leuzzi,
Pericle Zanchetta

Shaping the Transition from Si-Based Power Devices to SiC MOSFETs and GaN HEMTs ...........c.cccc..... 3984
Gerald Deboy

Reinventing Batteries Through NanoteChnology .........ccooeeiirieiiiiieiieeee e 3986
Yi Cui

Advancing GaN Power ICs: Efficiency, Reliability & AUtONOMY .........ccccecveriereerieeniieieiieneenieesieeveeveeenens 3987
Dan Kinzer

Electrification Strategy of VOIKSWagen GIOUP.......cccueeruiiiiriiriieiieie ettt ettt sttt eee e eneens 3989
Alexander Krick

Make it Fly — the Future of Sustainable AVIAtiON............ccceevieriieriiiciiiierieie et seee e seeenns 3991
Tanja Neuland

The Instrumental but Extremely Challenging Role of Hydrogen Towards a Decarbonized Society ............. 3992
Stefan Linder

Short Circuit Behavior of Dual Three-Phase Permanent Magnet Synchronous Motors with
Different Mutual Inductance in Electric Propulsion Application ............ceevuervereereenieeie e eve s 3993
Yinghui Yang, Georg Méhlenkamp

Hybrid Silicon-SiC Inverter — Combining the Best of Both Worlds ..........cccoooiiiiiiiiiiiiieeee, 4003
Hans-Giinter Eckel, Felix Kayser, Pham Ha Trieu To

Robustness of SiC Trench MOSFETS .......ccooviiioeee et eee e e e e e e e eeaeeeeneeeeenareeeens 4004
Christian Felgemacher

3D Predictive Fatigue Modeling of POWer MOdUIES .........ccoiiiiiiieieieseee ettt 4005
Ben Samples, Brandon Passmore



Heterogeneous Integration of Power Conversion using Power Supply on Chip and Power Supply in
PACKAZE. ...ttt ettt ettt ettt a e a ettt ea bt e R e e bt e bt e bt e teeteeateeneeeaeeneenteenteenteeneens 4006
Cian O Mathina, Seamus O'Driscoll

Driving Innovations for Power Electronics with Integratable and Sustainable Magnetics...............cceveenenne. 4008
Matt Wilkowski

Impact of Package Technology on the Switching Behavior of High-Voltage GaN FETS........c..cccocereennene. 4011
Sebastian Klotzer

Impact of Power Electronics on Battery OPeration ...........cccueceerveeeiiecieieenienieeieeieereseesseesseessesssesseesseesseenns 4012
Dirk Uwe Sauer

Trends in Power Electronics and Batteries for Electrified Vehicle Infrastructure...........cccooooeeveeiiiiencennenne 4013
Torsten Leifert

Impact of High Frequency Current Pulses on Battery AgeINg ..........cccevverieriieniieiinienienieieeie e seee e seeenns 4014
Julia Kowal

Aircraft Electrification — System-Level Potentials for Aviation Decarbonization ..............ccecevvevvecieeiennenns 4015

Kathrin Ebner, Antoine Habersetzer, Arne Seitz

About Power Electronics Challenges in AVIATION ...........ccuevierieriieriieiieieseeseeseesseesseseeseeesseesseesseessesssesseens 4016
Marco Bohllaender
Development of Electric Motors for Aircraft Applications...........cocvecueeierierienieieeee e 4017

Simon Wolfstddter

Powertrain Trends in E1ECtIIC TIUCKS .....oooiviiiiiei et et e e e e e e enaees 4018
Luciana C. Afonso

Modulation Strategy Impact of BEV Inverters on the Voltage Ripple and the High-Voltage
B T Te) N 1S 0 N 1 071 LRSS 4019
Cornelius Rettner

Z:er0 Emission TTUCKS & BOGIES ......ooiiieeiiiiiiiiieeeeeie ettt e e eenaee e e eneeeseaaeeeenns 4020
Martin Glaser

Integrating Offshore Wind & Hydrogen - An Operator's VIEW .........cccocevierieiieienieniieniieie e 4021
Florian Gremme

Status Quo and Future Prospects of Power Electronic Solutions for Electrolysis Plants ............cccccceevvenenne.. 4022
Sven Schumann

Modular Power Supply System for Large Scale Water Electrolyzers ..........ccoceveeiereienenineiieeeeese e 4023
Ralf Juchem, Klaus Rigbers

Properties of a Lithium-Ion Battery as a Partner of Power Electronics...........ccoccevenieveneninicnenienicncncnene, 4025
Alexander Blomeke, Katharina Lilith Quade, Dominik Jést, Weihan Li, Florian Ringbeck,
Dirk Uwe Sauer

Author Index





