2022 IEEE 4th International
Conference on Modern Electrical
and Energy System (MEES 2022)

Kremenchuk, Ukraine
20-23 October 2022

I E E E IEEE Catalog Number: CFP22K83-POD
4 ISBN: 979-8-3503-4684-8



Copyright © 2022 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: CFP22K83-POD
ISBN (Print-On-Demand): 979-8-3503-4684-8
ISBN (Online): 979-8-3503-4683-1

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

.com

proceedings



CONTENTS
ELECTRICAL AND POWER ENGINEERING EDUCATION

Software and Hardware Complex for the Study of Electropneumatic Mechatronic Systems
Olena Nazarova, Volodymyr Osadchyy, Serhiy Shulzhenko, Mykola Olieinikov .............ccooeiiiiiiiiiiiiiiiiiae, 12

Developing Electrical Engineering Specialties Teachers’ Professional Competence in the Conditions of Martial Law
Svitlana Soshenko, Ksenia Sizova, Tamara Poyasok, Anfisa Shmelova................ooo i, 18

New Valeological Disciplines in Ukrainian Electrical and Power Engineering Education
Alexander S. Shevchenko, Liudmyla V. Shtefan, Valentina V. Shevchenko..............oooiiiiii 22

Features of Implementing the Competency-Based Approach to Teaching Engineering Students
in the Context of Industry 4.0
Olena Stryzhak, Nataliia PORUAa. ... e 27

The Test Instruments Development Based on the Items Complexity
Olena Titova, Petro Luzan, Liubov Yarosh, Svitlana Symonenko, Nataliia Zaitseva..............ccceviiiiiiiiiiniiniiienn, 33

Driving the PWM-Controlled System to Monostable Behavior by Periodic Modulation of a Carrier Signal
Vitalii Atamaniuk, Oleksiy Kuznyetsov, Hanna LUnKOVa. ............ouiiiitiiii e 39

Virtual Laboratory Complex for Studying the Theoretical Foundations of Construction and
Analysis of Electromechanical Systems
Oleksii Chornyi, Olha Chorna, Valeriy Vatazhok, Denys Kalinin..............cooooiiiiiiii e 45

On the Observance of Confidentiality in the Process of Teaching Valeological Disciplines to Students of Electrical
and Power Engineering Specialties
Alexander S. SKEVCRENKO. ......o.iui 49

Development and Marketing Promotion of the Educational Program Mobile Application
Volodymyr Pavlenko, Thor Ponomarenko, Andrii Fedorchenko, Volodymyr Onofriichuk, Olha Chorna,
Viadyslav PyLypenko. ... ..o 54

Problems and Organizational Measures of Implementing and Providing the Distance Electrical Engineering

Education at the University using LMS Moodle in the Conditions of Modern Challenges in Ukraine

Gennadii Slavko, Serhii Serhiienko, Anfisa Shmelova, Kateryna Kovalenko................oooiiiiiiiiiiiiiiiien 59
Qualimetric Approach for New Valeological Disciplines Assessing in Ukrainian Electrical and

Power Engineering Education

Halyna V. Y InyKOVA. . ... e e e e e e e e e 64

Development of the Principles of Improving the Efficiency of Educational Information Acquisition
Oleksii Chornyi, Larysa Herasymenko, VIictor BUSHET..........ouiuiiiitii e 69

Quality Management of Distance Education
Oksana Polinkevych, Inna Khovrak, Viktor Trynchuk......... ..o 74

A National Component in Shaping the Worldview of Electrical Engineering Students
Hanna Kapustian, Volodymyr Maslak. ..o e 80

Effective Regional Clusters of Higher Education Institution and Enterprises
Larysa Butko, Daria Vasylenko, Viktor Osadchyi, Oxana Dobryden, Yaroslav Martynyshyn...................ccoevevnnnn.. 84

Project Approach in the Formation of Scientific and Research Competence of Students of Energy Specialities
Maryna Grynova, Iryna Shvedchykova, Iryna Soloshych, Iryna Bunetska, Serhii Soloshych....................cooin. 89

Recognition of Prior Non-Formal and Informal Learning in Higher Education of Ukraine: Ways of Development
Nataliia Shalimova, Denys Zagirniak, Olena Chernovol, Viktoriia Perevozniuk..................cooooiiiiiiiiiiiii i, 93

Information Technologies Implementation to Ensure the Project-Based Distance Learning

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 1



Olena Sushchenko, Vasyl Otenko.........o. it e e e 99

Development of Energy Education as a Component of Ensuring Energy Security of Ukraine
Oksana Zakharova, Larysa Prodanova. ... ... . ..o 103

The Role of Integrated Electrical Engineering Disciplines in the Development of Student Professional Competencies
Oksana Tur, Viktoriia Shabunina, Galina Sivyakova, Svitlana Doroshenko..................ooooiiiiiiiiiiiiiee 109

Peculiarities of Blended Learning Laboratory Workshop for Electrical Engineering Students
Mykhaylo Zagirnyak, Andrii Gladyr, Dmytro Mamchur, Viktoriia NozhenKo...............coiiiiiiiiiiiiiiiiiiiieeaa, 115

Teaching Electrical Engineering Students the Skill of Academic Reading
Olena Ponomarenko, Yulia Artemenko, Yulia Shulzhenko, Oksana Zbyrannyk, Tetiana Chrdileli.......................... 121

Modern Systems Engineering Education in the Context of the Formation of Professional Competences
Denys Zagirniak, Viktoriia Druzhynina, Viktoriia Nozhenko, Valerii Druzhynin................c.cooooiiii 126

Electrical and Arts Education of Ukraine: a Unified Approach to the Organization of the Educational Process
under Martial Law
Inna Kocharian, Oleg KIatt. .. ... ... e e et e et et et e ettt e e aeneeaas 132

Application of Pop-Up Learning Laboratories in Electrical Engineering Distance Education
Iryna Shvedchykova, Wolf Burger, Igor Panasiuk, Iryna Soloshych, Maryna Grynova................c.cocoeviiininnn.. 138

Culture of Internet Communication in Professional Training of Future Specialists in Electrical Engineering
Olena Bespartochna, Tamara Poyasok, Victoriia Perevozniuk, Olha Kvasnyk, Victoriia Shapolova........................ 144

The Technology of Application Online Learning Platforms in Electrical Engineering Education
Nataliia DOtSENKO. ... ..o e 149

Possibility of Using Technologies of Augmented and Virtual Reality for Acquisition Hard and
Softskills of Electrical Engineering Specialists
Olha Chencheva, Volodymyr Chenchevoi, Andrii Perekrest, Yurii MOTOZOV..........ouiuiitiriiiiitiiiieiieiieeieaanans 154

Formation of Professional Competencies Complex by Distance Learning Technologies
Olena Sushchenko, Svitlana Nazarova and Nataliia KOzubova.............ccooiiiiiiii i, 158

Management of Lifelong Education Projects for Sustainable Development
Inna Khovrak, Galina Sivyakova, Ivan Khovrak......... ..., 163

Summarizing the Experience of Using Educational Online Platforms in Ukrainian Universities
Larysa Butko, Daria Vasylenko, Svitlana Fedorenko, Oxana Dobryden, Yaroslav Martynyshyn............................. 167

Professional Competence Formation among Students in the Design Process of Biomimicry Methods to Solve the Energy
Problem
Inna Yakovets, Nataliia Chuhai, Inna Kravehenko....... ..o e e 173

Peculiarities of the of Engineering Disciplines Teaching Process Organization Using Three-Dimensional

Computer Modeling Methods

Vyacheslav Yelistratov, Pavlenko Olexandr, Olexandr Kharkov, Serhii Chernenko, Andrii Chernysh,

RUSIAN PUZYT . .o e e e e e e e 179

Assessment of Learning Outcomes in Distance Learning using the Moodle Platform
Larysa Herasymenko, Olena Grytsiuk, Tatiana Nabok, Tatiana Bryl, Larysa Maksimova.................ccovviiinnnnn.. 184

Educational WebQuest as an Innovative Method of Project-Oriented Training of Electrical Engineering Students
Viktoriia Shabunina, Oksana Tur, Volodymyr Maslak, Viktor Sarancha...................cooiiiiiiiiiiiiiiie . 188

The Challenge of Optimization of the Electrical and Energy Engineering Higher Education in Ukraine:
Regional, Institutional & Level Aspects

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 2



Mykhaylo Zagirnyak, Volodymyr Lugovyi, Zhanneta Talanova, Denys Zagirniak...............ccc.coooiiiiiiiiiin. 194
INDUSTRIAL ELECTRONICS

Sliding Mode Aperiodization with the N-I Switching Method by Modifying the Quasi-Optimal Motion Profile
Oleksandr Derets, Oleksandr Sadovoi, Hanna Derets. ... ......oouviiriieii i e e 199

Starting System of Asynchronous Electric Drive with Dynamic Torque Control Powered by
an Autonomous Energy Source
Turii Zachepa and Nataliia Zachepa, Mykola Antonov, Andrii PyrozhoK.................ooiiiiiiiiiiiiieee 203

Development of a Synchronous Motor with Frequency Control System for Light Industry Equipment
Kostyantyn Horiashchenko, Serhiy Horiashchenko, Ievgeniia Golinka, Georgy Drapak...............c.oooviiiiiiinnn 209

Synthesis of Control Algorithms for a Permanent Magnet Synchronous Motor in Sliding Mode
Mykola Ostroverkhov, Valeriy Chibelis, Maxim Falchenko..............c.cooiiiiiiiii e 215

Sensorless Control of Interior Permanent Magnet Synchronous Motors: Estimated Reference Frame Approach
Sergei Peresada, Dmytro Rodkin, Yevhen NiKonenko.............ooooiiiii e 220

Mathematical Model of a Three-Phase Induction Motor with Asymmetrical Twelve-Zone Stator Windings
Valerii Tytiuk, Oleksii Chornyi, Victor Busher, Tatyana Siverskaya, Mila Baranovskaya, Vitalii Kuznetsov.............. 226

Calculation of Effective Magnetic Properties Rod Matrices of High-Gradient Magnetic Separators
Stanislav Tolmachev, Oleksandr II'ChenkKo. ... ..ot e e 232

The Interval Perturbed Motion of the Generalized Nonlinear Dynamical Plants
Roman Voliansky, Nataliya Krasnoshapka, Oleksii Statsenko, Turii Shramko, Oleksandr Sadovoi,
Felix ANAIKa DWIYANTO. .. ... et ittt et ettt e et e e et e e ettt 237

Stabilization of Induction Motor with Fuzzy Controlled Floating DC Link Converter During Grid Voltage Disturbances
Majhar Pathan, Sunita Badave, Imran Ali. Syed. Syed, Sriram Mishra..............c.cooiiiiiiiiiii 243

Simulation Modeling of a Hybrid Diesel Locomotive Power Plant Based on a Free-Piston Engine
Serhii Buriakovskyi, Larysa Asmolova, Thor Obruch, Artem Maslii, Danylo Pomazan.....................c..coooin. 247

Parametric Numerical Analysis of Restoring Magnetic Forces Dependences in Radial Active Magnetic
Bearings with a Given Control Law
Gennadii Martynenko, Volodymyr Martynenko. Iryna Pidkurkova................oooii 251

Synthesis of Proximate Time-Optimal Fourth-Order Relay-Modal Control System
Oleksandr Derets, Oleksandr Sadovoi, Hanna DeretS. ... ......oouiiiriitii i 257

Asynchronous Motor with Ferromagnetic Sections of Squirrel-Cage Winding
Andrey Stavinskii, Elena Avdieieva, Aleksandr Tsyganov, Rostislav Stavinskiy................cooooiiiiiiiiiiiiii . 261

On the Issue of Assessing the Thermal Stability of the Electric Machine Rotor Based on Experimental
Research of its Heating
Kostiantyn Kuchynskyi, VIacheslav Prus. .........c.oiiii e 265

Monitoring of Energy Processes in an Electrohydraulic Complex with an Adjustable Electric Drive

in Nonstationary Operating Modes
Mohamed Zaidan Qawaqzeh, Viktoriya Kovalchuk, Tetyana Korenkova, Oleksandr Serdiuk, Oleksandr Bilyk........... 271

Comparison of Active Power Losses of Single-Phase Electromagnetic Static Devices by Radial Electromagnetic System

Oleksiy Sadovoy, Larisa Vakhonina, Dmytro Koshkin, Volodymyr Martynenko...............c.coooiiiiiiiiiiiiiiiinnan 277
Preparation of Semiconductor Substrates for Sensor Based on Porous Layers

Sergey Pritchin, Oleksii Bobryshev, Oleksandr Sorokun, Serhii PylypenKo.............ccooviiiiiiiiiiiieeee 282
Optimization Method for Electromagnetic Systems of Electrical Apparatus

Vyacheslav Shebanin, Natalia Potryvaieva, Larisa Vakhonina, Liudmyla Zhorniak, Oleksiy Sadovoy..................... 287

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 3



Research on the Energy Efficiency of the Application of Different Methods of Starting Asynchronous Electric Drives
Nikita Radchenko, Andriy Nekrasov, Kostiantyn Latyshev, Oleksandr Hrytsai................ooiiiiiiiiiiiii, 291

Regulation Quality Investigation on Different plant Model Detalization Usage While Neural Network Controller
Training for DC Motor Control
Bohdan Vorobiov, Roman Zaitsev, Kseniia Minakova, Mykhailo Kirichenko, Stanislav Milevskyi, Serhii Pohasii...... 297

An Analysis of Field Weakening Mode in DTC Based Induction Drive for Control Influences Forming
Andriy Kutsyk and Mykola SemeniuK. ...........ouiuititiii e e 303

Study of Impact Phenomenon in Mechatronic Systems
Yevhen Rudniev, Julia Romanchenko, Oleksiy Romanchenko................oooiiiiiiii e 307

Methods for Adjustment Fault-Tolerant Control Systems for Induction Motors with Damaged Stator Windings
Viacheslav Melnykov, Andrii Kalinov and Artem Artemenko. ...........ouvuiiieiniiiiii e 313

Determination of Losses in Steel of an Induction Motor at its Deep Saturation
Volodymyr Chenchevoi, Olha Chencheva, Serhii Serhiienko, Maksym Bezuhlyi, Volodymyr Kutsevol,
O1eKSANAL SALIEIKO. . ...ttt e e e e 319

The Energy Method for the Diagnosis of the Emergency Modes of Electrohydraulic Complex
electromechanical systems
Tetyana Korenkova, Viktoriya Kovalchuk, Atef Saleh Al-Mashakbeh, Dmytro Rodkin..................cooooiin 323

Reduction of Numerical Arrays in Magnetometry Problems Calculations
Ivan Biliuk, Dmitro Shareyko, Liliana Fomenko, Oleg Savchenko, Serhii Havrylov, Oleksandr Maiboroda............... 329

Increasing of the Elevator Noria Efficiency
Ivan Biliuk, Dmitro Shareyko, Oleg Savchenko, Serhii Havrylov, Vitalii Mardziavko, Andrii Fomenko................. 334

Development of a Method of Increasing the Sensitivity of Gas Sensors
Maksym Kohdas, Oksana Donskyh, Viacheslav Sitnick, Vladyslav Bahno...................... 339

The Control System of the Electric Drive Mechanism for Lifting the Shutter of a Drainage Dam Using Fuzzy Logic
Oksana Khrebtova, Turii Zachepa, Nataliia Zachepa and Alesya Khrebtova..............coooiiiiiiiiiiiiiiiiie 344

Improving the Energy Parameters of Medium Power Induction Electric Motors by Changing the Shape of the Rod
along the Length of the Squirrel Cage Rotor
MyKNaYlo ZagIrnyaK. . ... .t 350

The Electrotechnical Complex of the Grain Thrower with Improved Performance Characteristics
Serhii Serhiienko, Evgeniia Burdilna, Hennadii Rykov, Roman Voliansky.................ccoiiiiiiiiiiiiiiiee 355

End Winding Inductance Analysis of the Three-Phase Induction Motor
Roman Manko, Mario Vukoti¢, Damijan Miljavec, Selma COroViC. ... ....ouiuiiiititiiitii i 361

Development of Methods for Digital Diagnostics of Engines by Electronic Indication
Dmytro Marchenko, Kateryna Matvyeyeva, Viacheslav Kurepin.............ooooiiiiiiiiiii e 366

Comparison of Thermal Loads a Single-Phase Transformer with a Laminated Magnetic Core

Andrey Stavinskii, Aleksandr Tsyganov, Dmytro Babenko, Oleksiy Sadovoy..........covuiiiiiiiiiiiiiiiiiiiiieeenn, 371
INDUSTRIAL INFORMATICS & INDUSTRY APPLICATION

The Calculating Method of Operation Mode Efficiency for Continuous Dynamic System from a Cybernetic

View Point

Igor Lutsenko, Svetlana Koval, Elena Vikhrova, Iryna Oksanych, Bogdan Gladushkin........................cooan. 376

The Use of Neural Networks for the Technological Objects Recognition Tasks in Computer-Integrated Manufacturing
Olena Chala, Artem Bronnikov, Igor Nevliudov and Denis MOSPaN. ...........vuiririnititiiit et eeeaeaaeaane 380

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 4



Method for Evaluation the Pattern of Internet Service Customers Based on Stylometric Analysis of Their Text Content
Valeriy Sydorenko, Yurii Rychok, Maryna Oladko.............ouiiiiiiii e 385

FDM Products Strength Increasing Using the Algorithmic Means of 3-D Printers Working
Oleksandr Salenko, Mykhaylo Zagirnyak, Vadym Orel, Sergii Shlyk, Viktoriia Kulynych.........................oon 391

Wearable Solutions for the Sign Language
Marta Kania, Ewa Korzeniewska, Rafal Zawislak, Alyona Nikitina, Andrzej Krawezyk....................ooon 396

Software and Hardware Solution of a Complex Tumor Visualization System for Use in a medical
Institution of an Industrial Enterprise
Andrii Perekrest, Dmitriy Kukharenko, Mykhailo Kushch-Zhyrko, Kyrylo Vadurin...............c.cooiiiii 400

Designing the Cybernetic Model of ore Grinding Technological Operation
Igor Konokh, Nataliia Istomina, Stanislav Sribnyi, Vitalii Naida..............cooooiii e, 406

UAVs Intercepting Possibility Substantiation: Economic and Technical Aspects
Serhii Pohasii, Roman Korolev, Bohdan Vorobiov, Mykhailo Bril, Olena Serhiienko,
N TR A Y £ (] QY T PPN 411

Mathematical Model of Rheological Processes of Composite Materials Deformation
Turii Savchenko, Oleksandr Shapoval, Volodymyr Bakharev, Tatiana Chupilko, Maryna Babaryka,
NAtAlija DZYNA. ..o e 417

Prospects for the Application of Restoring Electric ARC Coatings in the Repair of Machines and Mechanisms
Oleksandr Lymar, Dmytro Marchenko...........o.ouiiiiniii e 423

Development of a Model for Minimizing the Energy Costs of the Transport and Technological Complex
Volodymyr Zahorianskyi, Olena Zahorianska, Mykola Moroz, Olena MOT0OZ. ............coiiiiiiiiiiiiiiiiiiecieea 427

Possibility Analysis of Preserving the ST Segment shift when Approximated by Gaussian Pulses
Denis Mospan, Alexey Yurko, Viktoriia Nevliudova, Dmitriy Kukharenko, Viktor Gladkyi..................cooeviiinnin. 432

Collaborative Decision-Making Models for Flexible Manufacturing Robotic System
Oleksandr Tsymbal, Artem BronniKOov. .........o.uuiuinii e 436

Key factors of Production Robotization and its Impact on Labor Productivity
Alla Kasych, Valentyna Glukhova, Nataliia Buhas, Tetiana Nefedova...............oooiiiiiiiiiiiii e 442

Models of the Industrial Revolution 5.0
Alla Okhrimenko, Myroslava Bosovska, Liudmyla Bovsh, Margaryta Boiko...............c.oooiiiiiiiiiiii 448

Features of Mathematical Simulation of the Processes of Combined Heat Transfer in Waveguides
Oleg Zhulkovski, Turii Savchenko, Inna Zhulkovska, Ivan Petrenko, Olena Davitaia, Andrii Titov.......................... 452

Improving the Reliability of Protective Elements for Electrical Networks
Roman Vakulenko, Roman Levchenko, Olha Dolhikh, Yuliya Salenko, Roman Arhat, Anton Horshkov.................. 457

Characterization of 3D Printing Filament Diameter with Diffraction Method in Teraherz Domain
Turii Khoroshailo, Nataliia Zaichenko, Olga Zaichenko, Olga GrigOTieVa. ..........ouitiuiniieeriiit e, 462

Engineering and Justification of the Frequency Method of Mode Extremum for a High-Power Energy Consumer
Viktor Tsiganash, Yurii Biloivanenko, Maryna Baikova, Kateryna Kamchatna-Stepanova,
Marina Markova, Yuliya IVanova. ... ... 466

Intelligent Technologies for Ecomonitoring Data Processing in Conditions of Technogenic Emergencies
Volodymyr Bakharev, Andrii Perekrest, Volodymyr Chenchevoi, Olha Chencheva,

Andrii Domanetskyi, Svitlana Malyk. ... 471
Reliability and Security Increasing Methods for Electronic Systems and Units in Special Vehicles
Volodymyr Drahobetskyi, Roman Chernyak, Serhii Dun, Iryna Trunina, Dmytro Moloshtan................................ 476

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 5



Study of the Dynamics of Solidification of a Continuously Cast Ingot on the Improved Mathematical
Model of the Process of Soft Compression
Oleg Subotin, Oleg Markov, Oleksii Razzhivin........ ... e 481

Principles of Development of Effective Control Algorithms for Heating Systems of Communal and Residential Buildings
Viacheslav Prus, Vitalii Naida, Oleksandr Somka, Pavlo Shulhachyk................co 487

Problems of Intellectual Property in the Information Economy Through the Prism of Artificial Intelligence
as a Dual-Purpose Technology
Mariya Maslak, Yaroslava Yakovenko, Olga Maslak, Petro Pererva, Natalya Grishko................ccooeoiiiiiiinn.n. 493

Development of a Model Device of a Control System Device for Control of the Power Source

for Hybrid Laser-ARC Welding of Aluminium Alloys

Artemii Bernatskyi, Mykola Sokolovskyi, Taras Nabok, Oleksandr Siora,

Nataliia Shamsutdinova, Volodymyr Lukashenko.......... ..o 498

Industry 4.0 Technologies in Ensuring Environmental Friendliness of Production and Product Quality
Alla Kasych, Olena Cherniavska, Svitlana Bondarenko, Olena Ievseitseva, Valentyna Glukhova........................... 504

Intellectual and Innovative Directions for Improving the Market Characteristics of Asynchronous Electric Motors
Petro Pererva, Valerii Kobieliev, Mariya Maslak, Olga Maslak, Anna Kobielieva......................ooooiiiiin.. 510

Revenue Management Data Digital Transformation
Anatolii Mazaraki, Margaryta Boiko, Myroslava Bosovska, Mariia Kulyk..............cooooi, 516

Control Systems for the Temperature Field During Drawing, taking into Account the Dynamic Modes
of the Technological Installation
Oksana Khrebtova, Oleksandr Shapoval, Oleg Markov, Volodymyr Kukhar, Natalia Hrudkina, Mykhailo Rudych...... 521

Simulation of UAS Operator's Decision-Making under Different Weather Conditions
Yuliya Averyanova, Yevheniia ZnakoVSKa. ... ......o.uiuiuiiti e 527

Research of Control Systems for Robotic Spatial Planning Platforms
Yurii Lebedenko, Oksana Polyvoda, Anatolii Derkachenko, Yevhenii Modlo, Svitlana Demishonkova,
YULTE PYLYPENKO. ..ot 531

Automated Melt Temperature Control System in Induction Furnace
Oleksii Razzhivin, Oleg Markov and Oleg SUDOtIN. ..ottt e 535

Multithreaded Software Control of Industrial Manipulator Movement
Sergiy Novoselov, Oksana Sychova, Denis Mospan, Igor NevIudov............oooiiiiiiiiii e 539

Computer Simulation of Safety Processes of Composite Structures Rheological Properties
Turii Savchenko, Oleksandr Shapoval, Viacheslav Titov, Vitalii Shchepetov, Tatiana Chupilko,
Yuliia UANOVSKA. . ...ttt et et e e 545

The Transformative Impact of the Development of Artificial Intelligence on Employment and Work
Motivation in Business in the Conditions of the Information Economy

Yaroslava Yakovenko, Maryna Bilyk, Yevheniia OIInykK...........o.oiiiiiiii e 550
Neural Network Method for Helicopters Turboshaft Engines Working Process Parameters Identification

at Flight Modes

Serhii Vladov, Yurii Shmelov, Ruslan Yakovliev, Marina Petchenko, Svitlana Drozdova..................cccooiiiiiinnan. 556

Research on Electromechanical Drive Dynamics for the Single-Piston Concrete Pump
Yulia Salenko, Alexander Maslov, Roman Vakulenko, Vladyslav Zaporozhets................coiiiiiiiiiiiiiiiiian.n. 562

Connecting Elements for Electric Cables with a Hollow Section

Roman Arhat, Denys Havrylov, Viktor Vorobyov, Vladimir Drahobetskyi, Roman Haikov,
ViKtoriya KULYNYCR. ..o e e e e e e e 568

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 6



Increasing the Energy Efficiency of Sheet Bending Equipment
Tetiana Haikova, Serhii Chernenko, Eduard Klimov, Andrii Chernysh, Mykhailo Burlyga.....................coooin 573

Increase Quality of GaAs Monocrystals for Solar Energy Devices Due to Control of Dislocations using
Alhorithm of Detection of Contour Lines of Etching Pits on Surface Waffer Semiconductor
Andrii Samoilov, Nataly Rylova, Vladislav Artemenko.............c.ooiiiiiiii e 578

The Intellectual Organization Main Directions for the Car Wheel Rims Production Within the Framework

of the Industry 4.0 Program

Vyacheslav Yelistratov, Olexandr Pavlenko, Olexandr Kharkov, Serhii Chernenko, Andrii Chernysh,

03T B 11173 P 584

Improving the Accuracy of Measuring the Mechanical Characteristics of Materials for UAV Elements Using
Programmable Testing Machines
Olexandr Salenko, Vadym Orel, Ruslan Yakovliev, Valerii Yemets, Yurii Shmelov, Svitlana Drozdova............... 588

Expert Assessment of Information Protection in Complex Energy Systems
Olena Parshyna, Marharyta Parshyna, Andrii Shapoval, Yurii Parshyn, Tetiana Chumak, Ljudmila Yarmolenko.........594

Method for Evaluating the Stability of Arc Burning of Electrodes with Rutile-Cellulosic Covering
Olexander Kostin, Olexander Yaros, Yurii Yaros, Alexei Savenko, Volodymyr Martynenko, Igor Boyko.. ............... 600

Modified Method of Identification Potential Defects in Helicopters Turboshaft Engines Units
Based on Prediction its Operational Status
Serhii Vladov, Yurii Shmelov, Ruslan YaKoVIEV. ... ...co.iiiiii i e e e e e 604

Comparison of Energy-Power Parameters and Electrical Energy Consumption During Cold Rolling with Emulsions at
Continuous 4-Stand Mill 1680
Volodymyr Kukhar, Elena Balalayeva, Vadym HOrnOStai. ...........oiiiii e 610

Features of Manufacturing a Two-Layer Electrical Contact
Tetiana Haikova, Mykola Moroz, Volodymyr Zahorianskyi, Sergii Shlyk, Roman Haikov, Anna Haikova................ 615

Improving the Efficiency of a Multistage Evaporator Station for Sugar Production Using Neural Networks
Nataliia Zaiets, Nataliia Lutska, Lidiia VIaSEnKo. ... ....c..oiiuiiiii i e e 619

Modelling of the Production Competitiveness Based on Neural Network Technologies
Elena Parschina, Marharyta Parshyna, Yurii Parshyn, Olena Chernysheva, Elena Kholod, Tatyana Kozlovs'ka.........624

Energy Savings in the Press Shop
Roman Arhat, Oleksandr Pedun, Vyacheslav Puzyr, Vladimir Drahobetskyi, Viktor Kostin,
Viktoriya KULYNYCh. . ... e e e e e e 630

The Development of the Automatic Control System for the Production Process of the Heating
the Bandages of Large Composite Rolling Rolls to be Dismantled
Artem Zaliatov, Maryna BaiKova. ... 636

Prediction the melting characteristic’s of self-shielded flux cored arc welding (FCAW S) with

exothermic addition (CuO-Al)

Bohdan Trembach, Oleksii Balenko, Marina Markova, Veronika Brechko, Illia Trembach,

L1 ] 0 S o ] N 641

POWER & ENERGY SYSTEMS
Forecasting of SPP Generation at Different Stages of its Existence Using the Example of the 2.3 MW
Plant in the Kharkiv Region of Ukraine
Andriy Pavlov, Oleksandr Moroz, Oleksandr Miroshnyk, Anton Mishyn, Denys Myrhorod,
VOLOAYIMYT PAZYI. ..ttt e e e e e e e e e 647

Enhancement of the Effectiveness of Wind Turbines with Aerodynamic Multiplication
Petro Andrienko, Dmytro Alekseevskiy, Olexander Blyzniakov, Olga Nemykina, Igor Nemudriy........................... 653

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 7



Modeling and Experimental Evaluation of Lithium Iron Phosphate Battery
Klemen Sredensek, Miralem Hadziselimovi¢, Bojan Stumberger, Sebastijan Seme.............ccoeveiiiiniiiiiiinnininen 657

Influence of Winding Dimensions on Electrical Parameters of the Induction System with a Magnetic
Core for Magneto-Impulse Processing of Thin Non-Magnetic Metal Sheets
Roman Kryshchuk, Oleksiy Karlov, Igor Kondratenko..............oooiiiiiii e 662

Research on the Development of Renewable Energy Sources in the World Due to the War in Ukraine
Iryna Trunina, Kateryna Pryakhina, Serhii Yakymets............o.oiiii i 668

Measurement Monitoring Possibility of 6/10 kV Cable Lines Insulation State on the Instantaneous Power Analysis
Oleh Todorov, Olexii Bialobrzheskyi, Thor Reva, Maksim Bezzub................cooiiiiiiiiiiiii 673

Research on Demographically Based Electricity Demand Schedules for the Potential of Demand Management
Dmytro Danylchenko, Stanislav Fedorchuk, Oleksandr Kulapin, Andriy Ivakhnov, Vladyslav Hrytsenko,
KSENTIa MINAKOVA. ...ttt e e e 678

Installed Power of the Grid-Tied Photovoltaic System with Battery for Self-Consumption of the Local Object
Olexander Shavolkin, Iryna Shvedchykova, Julia Romanchenko, Ruslan Marchenko, Serhii Yakymets.................... 683

Effect of Anthropogenic Relief on the Efficiency of Hydrothermal Circulation Heat Pump System
[0 L7114 T 3§ 689

Measuring of Inactive Powers in Three-Phase Power Supply System
Mykhailo Artemenko, Yurii Kutafin, Vasyl Chopyk, Valerii Mykhalskyi, Ivan Shapoval, Serhii Polishchuk.............. 694

The Feed Water Level Improved Automated Control for Steam Generators of Nuclear Power Plants
Svitlana Alyokhina, Igor Nevliudov, Yurii ROmMashov........ ..o e 698

The Input Material Flow Model of the Transport Conveyor
Oleh Pihnastyi, MaKSYm SODOL. ... ...ttt ettt et e et 704

Magnetic Field Active Canceling Single-Circuit System for Old Residential One-Story Buildings Closed

to Double-Circuit Overhead Power Lines

Borys Kuznetsov, Tatyana Nikitina, IThor Bovdui, Valerij Kolomiets, Borys Kobylianskyi,

01ena VOLOSIKO. .. ..ot 709

Active Canceling of Magnetic Field with Circular Space-Time Characteristic Based on Multi Criteria Game Solution
Borys Kuznetsov, Tatyana Nikitina, Thor Bovdui, Valerij Kolomiets, Borys Kobylianskyi,
Olena VOIoshKO. ... ... e e 713

Experimental Studies of Operating Modes Local Autonomous Power Supply Sources with Induction Generators
Turii Zachepa, Nataliia Zachepa and Oksana Khrebtova, Boris Kobiliansky, Ilya Turaev,...............ccoovveeviniinannnn... 717

Improvement of the Simulation Model of a Solar Power Plant, Modernization of the Block for Accounting

for the Effect of Cooling Panels by Wind Currents

Sergii Shevchenko, Dmytro Danylchenko, Andrii Potryvai, Oleksandr Miroshnyk, Vladyslav Tsiupa,

StANISIAV DIy VEISKY L. ..ttt e e 723

Energy Management for the Development of Smart Regions
Maryna Bilyk, Iryna Trunina, Anna Chumakova, Olga USanova..............coeviiiiiiiiiiiiiiiiiineeeeeae e 728

Introduction of Energy Storage Facilities as an Element of Industry 4.0 of the Energy Sector of Ukraine
Lesia Sakun, Yulia Viedienina, Mykola Khomenko, Dmytro Rieznik, Maksym Kovalenko......................cccovinni. 733

The Potential of Using Renewable Energy Sources for the Regional Industrial Sector
Kateryna Zaika, Mykola Khomenko, Andrey Pochtovyuk.......... ..o 738

Primary and Secondary Controls with Reactive Power Sharing in Mesh Microgrids
Youssef Amine Ait Ben Hassi, Youssef Hennane, Abdelmajid Berdai, Valerii Tytiuk...............cooooiiiiiiiiiii.n 744

Calculation of the Consequences of a Decrease in the Power Factor Level in Rural Electrical

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 8



networks supplying municipal and household electrical consumers
Mohamed Qawaqzeh, Olha Sotnik, Oleksandr Miroshnyk, Serhii Halko, Oleksii Sotnik,
Yurilt KRAndOla. . .......oe e e e e 750

Comparison of Theoretical and Experimental Data of Energy Consumption when Heating the Substrate
in a Biogas Reactor
Mykola Zablodskiy, Mykhailo Spodoba. . .........o.ouini e 755

Analysis of the Technical Condition Influence Equipment of Photovoltaic Stations on the Balancing

of the Electric Power Systems Modes

Petro Lezhniuk, Viacheslav Komar, Olena Rubanenko, Milan Belik, Oleksandr Rubanenko,

IVAN SIMAGLO. ...t e ettt saeenees 19D

Simulation Version of Evaluating Corporate Power Consumption by Consumers of Iron Ore Mines
Using Nonlinear Optimization Means

Oleh Sinchuk, Tetyana Beridze, Thor Sinchuk, Vladyslav Baranovskyi..............cooiiiiiiiiiiiiieeea, 765

Primary, Secondary and Tertiary Controls of a Mesh Multi-PCC Microgrid

Youssef Hennane, Youssef Amine Ait Ben Hassi, Abdelmajid Berdai, Valerii Tytiuk.................cooooiiiiiiiiiiin.n 769

System of blended learning in the studying of electrical engineers

Dmytro Babenko, Nataliia Dotsenko, Olena Gorbenko...............ooiiiiiiiii e, 774

Multi-Dimensional Classification of the Schemes of Marine Power Generating Units

Oleksandr Cherednichenko, Serhiy Serbin, Mykhaylo Tkach, Olga Savenko..............ccoiiiiiiiiiiiiiiiiiin 779

Method for Improving the Quality of Porous Gallium Arsenide Film for Anti-Reflecting Coating of Solar Cells

Anatoliy Oksanich, Serhey Pritchin, Maksym Kohdas and Andrii Nekrasov............c.coooiiiiiiiiiiii 784
POWER ELECTRONICS

Mode Decomposition Passivity-Based Control of Bidirectional Zeta—SEPIC DC-DC Converter
Thor Shchur, Rostyslav-Ivan KUzZYK..........o.oiuiii e e e eens 789

Investigation of the Voltage Distortion Effect by External Consumers on the Power Consumption
Mode of a Controlled Three-Phase Rectifier
Maxim Oliynichenko, Oleksii Bialobrzheskyi, Thor Reva, Oleh Todorov, Maksim Bezzub, Artur Postil................... 795

The effect Frequency Characteristics of the Series Active Filter with a Voltage-Positive Transformer
Power Circuit on Quality of Filtering

Maksim Bezzub, Olexii Bialobrzheskyi, Thor Reva, Oleh Todorov............o.iiiiiiiiii e 800

Simulation of Solar Element Characteristics Based on Porous Silicon
Alena Dyadenchuk, Natalia Domina, Roman OleKSenKo............ouiuiiiieiii e 805

Determination of the Permissible Range of Turbogenerators Non-Nominal Operating Modes at Thermal Power Plants
V. Shevchenko, L. Shylkova, A. StrOKOUS. ........oiuiiii et et 809

979-8-3503-4684-8/22 $31.00 © 2022 IEEE 9





