2021 28th International Workshop
on Electric Drives: Improving
Reliability of Electric Drives
(IWED 2021)

Moscow, Russia
27 — 29 January 2021

.Q IE E E IEEE Catalog Number: CFP21N62-POD
° ISBN: 978-1-6654-4760-7



Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

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

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

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP21IN62-POD
ISBN (Print-On-Demand): 978-1-6654-4760-7
ISBN (Online): 978-1-6654-1456-2

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

LLom



IAS

IEEE INDUSTRY
APPLICATIONS
OCIETY

2021 28th International Workshop on Electric Drives:
ey Improving Reliability of Electric Drives

to Practice
(IWED) @ IEEE
Moscow Power Engineering Institute, Moscow, Russia Ailanciig ey
27— 29t of January 2021 i
Russia |
Section |
ost. 1990 4

Proceedings. Contents

IEEE POWER
ELECTRONICS SOCIETY
Powering a Sustainable Future

10

11

12

13

14

16

17

18

19

20

22

24

Igor Polyuschenkov

Identification Method of Mathematical Model for Linear Dynamic System.......... 1

Flur Ismagilov, Viacheslav Vavilov, Ruslan Karimov, Oxana Yushkova and Alexander Timofeev
Combined Method of Technical Analysis to Optimize the Aviation Electromechanical Systems
Reliability Indicators.......... 7

Aleksandr Lukin, Galina Demidova, Dmitry Lukichev, Anton Rassdlkin, Toomas Vaimann and Ants
Kallaste

Investigation of FEM software for Magnus Effect Simulation.......... 11

Galina Demidova, Anton Rassolkin, Toomas Vaimann, Ants Kallaste, Janis Zakis and Aleksandrs
Suzdalenko

An Overview of Fuzzy Logic Approaches for Fault Diagnosis in Energy Conversion Devices.......... 16
Daniil Valme, Karolina Kudelina, Diana Belolipetskaja, Anton Rassolkin, Toomas Vaimann and Ants
Kallaste

Generative Design in Weight Optimization of Reconfigurable Continuous Track Robot.......... 23
Viktor Rjabtsikov, Anton Rassdlkin, Bilal Asad, Toomas Vaimann, Ants Kallaste, Vladimir Kuts, Sergei
Jegorov, Mariusz Stepien and Mateusz Krawczyk

Digital Twin Service Unit for AC Motor Stator Inter-Turn Short Circuit Fault Detection.......... 29
Karolina Kudelina, Toomas Vaimann, Anton Rassdlkin, Ants Kallaste, Bilal Asad and Galina Demidova
Induction Motor Bearing Currents — Causes and Damages.......... 34

Alexander Mikitinskiy, Boris Lobov and Pavel Kolpakhchyan

Mathematical Description of the Tensioners Used While Winding of the Wet Composite

Material Products.......... 39

Payam Shams Ghahfarokhi, Andrejs Podgornovs, Ants Kallaste, Toomas Vaimann, Anouar Belahcen and
Antonio J. Marques Cardoso

Oil Spray Cooling with Hairpin Windings in High-Performance Electric Vehicle Motors.......... 45
Flur Ismagilov, Ruslan Karimov, Ildus Sayakhov, Ayaz Bakirov, Guzel Zinatullina and Evgeny
Zharkov Electromechanical Actuators for Aircraft Aerodynamic Surfaces Control.......... 50

Levon Gevorkov and Irina Kirpichnikova

Model of Solar Photovoltaic Water Pumping System for Domestic Application.......... 55

Steffen Klarmann, Yuriy Vagapov and Heinrich Gotzig

Thermal Characterization of Insulating Layers in Metal Core PCB.......... 60

Igor Voronin, Pavel VVoronin and Oleg Osipov

The Efficiency Analysis of Resonant Circuits in High-Power Converters of Electrical Energy with
Soft Switching Mode.......... 65

Igor Zhurov, Sergey Bayda and Stanislav Florentsev

Modeling of a Diesel Locomotive Induction Motor Drive with the Field-oriented Control when Operating
in a Limited Voltage and High Rotation Frequency Mode.......... 71

Kamran Dawood and Guven Komurgoz

Investigating effect of Electromagnetic Force on Sandwich Winding Transformer using Finite
Element Analysis.......... 76

Svetlana Orlova, Vladislav Pugachov, Janis Auzins and Anton Rassolkin

Metamodel-based Optimization of Synchronous Reluctance Motor Rotor......... 81



25

26

27

28

29

30

31

33

35

36

37

38

40

41

42

44

45

46

48

49

50

51

Mikhail Tiapkin, Alexander Bitko, Oleg Tolstykh, Lev Rassudov, Gennady Tiapkin, Kirill Zvolinskiy,
Aleksandr Balkovoi and Sergey Volkov

Comparison of Modular Permanent Magnet Linear Synchronous Motors with Different Winding
Layouts of Segmented Stator.......... 87

Aleksander Jakubowski and Leszek Jarzebowicz

Practical eco-driving strategy for suburban electric multiple unit.......... 93

Anatolii Ziuzev, Anton Nakataev, Stanislav Shelyug and Vladimir Ippolitov

Influence of an electric drive with periodic load on voltage quality.......... 99

Anatolii Ziuzev, Vladimir Metelkov and Konstantin Kondakov

TEFC Motor Thermal Protection System Based on a Two-channel Thermodynamic Model.......... 104
Sergei Lovlin, Madina Tsvetkova, Artur Abdullin, Michail Abramchuk and Dmitry Lukichev
Numerical Method of Optimization in Robust Control of Robotic and Mechatronic Complex Systems.......... 110
Jose Maria Barén, Guillermo Salinas, Xianghao Mo, Fermin Vergara, Pedro J. Arnaiz, Pedro Alou and
Miroslav Vasic

Methodology for multi-die package semiconductors Thermal Model in a Dynamic Environment.......... 116
Lee Davies, Yuriy Vagapov, Vic Grout, Stuart Cunningham and Alecksey Anuchin

Review of Air Traffic Management Systems for UAV Integration into Urban Airspace.......... 122

Vitor Pires, Armando Cordeiro, Daniel Foito and Armando Pires

Multilevel Converter with Fault-Tolerant Capability for the Switched Reluctance Machine.......... 128
Denis Vishnyakov, Evgeniy Solodkiy and Saveliy Salnikov

Improving Sucker-rod pump energy efficiency through electric drive movement control.......... 134

Hans Tiismus, Ants Kallaste, Toomas Vaimann, Anton Rassdlkin and Anouar Belahcen

Additive Manufacturing of Prototype Axial Flux Switched Reluctance Electrical Machine.......... 137
Safarbek Oshurbekov, Vadim Kazakbaev, Vladimir Prakht, VIadimir Dmitrievskii and Levon Gevorkov
Extending Pump Unit Service Life Using Combined Pump Control.......... 141

Alexander Khitrov, Andrei Khitrov and Kirill Kurnikov

Parameter identification of induction motor drives.......... 147

Yevgeniy Kalinin, Alexandr Chivenkov, Yuriy Vagapov and Alecksey Anuchin

Determining Specific Power Loss in Joint Area of Laminated Magnetic Core.......... 152

Christoph Datlinger, Mario Hirz and Alecksey Anuchin

Holistic Rotor Position Sensor System Characterization for Automotive Powertrains.......... 158
Anastasia Kotelnikova, Maxim Lashkevich, Alexey Dmitriev, Nikolay Kuraev, Yuriy Vagapov and
Alecksey Anuchin

Self-tuning Speed Controller with Load Parameters Observer for Servo Drives......... 164
Lev Rassudov, Eduard Akmurzin, Alina Korunets and Dmitriy Osipov
Engineering Education and Cloud-Based Digital Twins for Electric Power Drive System Diagnostics.......... 169

Anurag Jain and Sachin Kumar Jain

Multi-layer Cell Balancing using Switched Inductor and Switched Capacitor Topology.......... 172

Yulia Kazemirova, Alecksey Anuchin, Maxim Lashkevich, Andrey Chepiga, Alexey Kovyazin and Egor
Kulik

Feedforward Control of an Active Front End in Cascaded Medium Voltage Frequency Converter......... 178
Emil-Daniel Maer, Adrian Augustin Pop, Dan-Cristian Popa and loana Cornelia Gros
Hyhbrid water collecting and management system using Smart Home Technologies.......... 183

Flur Ismagilov, Viacheslav Vavilov, Ruslan Karimov, Oxana Yushkova and Alexander Timofeev
Design Keliability Indicators Enhancement on the Example of an Aircraft Air Pressure Control System
Electric Drive.......... 189

Andrey Chepiga, Valentina Podzorova, Alecksey Anuchin, Mario Hirz, Christoph Datlinger and Fedor
Getmanenko

Rotor Position Observer Utilizing a Sinc-filter for Permanent Magnet Synchronous Motor.......... 193
Egor Kulik, Yousef Ali, Andrey Chepiga, Duy Hiep Do, Fedor Getmanenko and Alecksey Anuchin
Current Regulation with Nearly Constant Losses for an Open-end Winding Traction IPM Motor
Operating at Low Speeds.......... 197





