
20  IEEE KhPI Week 21
on Advanced Technology

dedicated to the centenary of Institute of 
Education and Science in Power Engineering, 
Electronics and Electromechanics NTU«KhPI»

PROGRAM BOOK
September 13 - 17, 2021 

Kharkiv, Ukraine 



2021 IEEE KhPI Week 
on Advanced Technology 

(KhPI Week) 

 
 
 
 

CONFERENCE 

PROGRAM 

 
 
 

 
September 13 - 17, 2021 

Kharkiv, Ukraine 

  



The Electrical Engineering Faculty was established at 

Kharkiv Technological Institute (KhTI) on January 21, 1921. 

This event was a result of the progress of electrical 

engineering and the ever-increasing demand for electrical 

specialists from industry and the municipal economy.  

The first dean was Pavlo Petrovych Kopnyaev, who had 

studied electrical engineering at Darmstadt University 

(Germany). The Faculty consisted of Electrical Machines, 

Electrical Equipment, General Electrical Engineering and 

Electric Traction departments. The Faculty was very popular 

because there was a great need for electrical engineers at that 

time. The Electrical Engineering Faculty of KhTI and its graduates successfully solved the 

problems of electrification of mines, steelmaking and development of electric power 

industry, thanks to which Kharkiv became one of the leading centres of the electrical 

industry of the country. 

In 1930, there was a functionally profiled building for the Electrical Engineering 

Faculty, meeting modern requirements, equipped with specialised laboratories and 

providing large workshop spaces. The architectural design of the building was by the 

architect academician A. N. Beketov. 

In 1929 the Kharkiv Technological Institute was renamed the Kharkiv 

Polytechnic Institute (KhPI), which was reorganised into three institutes of chemical, 

mechanical and electrical engineering in 1930. The Kharkiv Electrotechnical Institute 

(KhETI) was established with the Electrical Machine Engineering and the 

Electrotechnical faculties. The Institute began to educate specialists in the following 

profiles: power plants, electrical machine engineering, electrical apparatus engineering, 

electric traction, electricity transmission and distribution.  

During wartime many professors and students fought at the battlefield, and some 

were evacuated by the Kharkiv Electromechanical Plant to different cities of Ural, 

Volga, Siberia and Central Asia regions. KhETI lecturers and graduates had a great 

influence on the formation of major electrical engineering centres in the cities of this 

regions. KhETI renewed its activities in September 1943 after Kharkiv's liberation.  

In 1950 the three independent institutes were merged again into the KhPI, which 

included the Electric Machine Engineering and the Electric Engineering Faculty of 

KhETI. The pre-existing departments of these faculties became the basis for the creation 

of new departments to meet the requirements of scientific development. 

Over the following years, KhPI has changed its status and name and is now called 

the National Technical University “Kharkiv Polytechnic Institute" (NTU "KhPI"). 

During difficult economic situation of the country in the early 90s electrical engineering 

scientists of NTU "KhPI" became initiators of consolidation and activation of scientists 



from other universities, holding international conferences and symposia, which led to 

the establishment of the Electrical Engineers Association of Ukraine. 

In 2018, the departments of the Electrical Engineering and Electromechanical 

Engineering faculties became part of the newly created Institute of Education and 

Science in Power Engineering, Electronics and Electromechanics (IES PEEE). 

Nowadays, more than 2,000 students at three educational and scientific levels - 

Bachelor's, Master's and Doctoral degrees - study in 19 educational programmes that 

include 28 specialisations within 5 specialities at the departments which are part of the 

IES PEEE. More than 300 lecturers, including 75 professors and doctors of science and 

120 candidates of science, provide the teaching process for specialist training. 

NTU "KhPI" electrical engineers have made significant contributions to the 

development of science in electrical engineering, electrical machines and apparatus, 

power plants, electricity transmission and distribution, automation of energy systems, 

automated electromechanical systems, industrial and biomedical electronics, electrical 

insulation and cable technology. It has resulted in the establishment of new scientific 

schools and directions, publication of scientific articles and monographs, defence of 

over 90 doctoral and over 200 PhD theses, receiving the State Prizes of Ukraine in 

Science and Technology, Presidential Prizes as well as diplomas of international, state 

and regional scientific competitions. 

For many years, there has been international scientific and teaching cooperation 

with universities in many countries. Up to now, the IES PEEE has 11 partner institutes, 

including: Otto von Guericke Technical University Magdeburg (Germany), Uniwersytet 

Warminsko-Mazurski w Olsztynie (Poland), University of Deusto (Spain), Georgian 

Technical University and others. 

Since the establishment of the Electrotechnical Faculty, its departments have 

trained more than 30,000 specialists with higher education at various academic and 

scientific levels on a full-time, evening and extramural course of study, including more 

than 3,000 for other countries, including India, China, Vietnam, Algeria, Nigeria, Egypt, 

Morocco, Tajikistan, Turkmenistan, Tunisia 

and others. 

Continuing the tradition of the Faculty 

of Electrical Engineering, the IES PEEE is 

now one of the major training centres for 

highly qualified electrical engineers. 

 

Roman Tomashevskyi, 

Director of IES PEEE of NTU "KhPI" 
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Nerubatskyi, Volodymyr 

 

A Hardware Framework for Three-Phase 

Converter Physical Modeling 

SECTION 1. ENERGY SYSTEMS AND POWER 

ELECTRONICS 
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A Novel Simplified Space Vector Modulator 
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The Dynamics of the Bridge Converter to the 

Compensation Mode of Operation 

ORAL SECTION 

ROOM #63 of Science Library (15.09.21; 10:00 – 13:00) 

55 
Bezzub, Maksym*; Bialobrzheskyi, 

Oleksii; Todorov, Oleh; Reva, Ihor 

Unified power quality conditioner electrical 

complex for compensation influence of sharply 
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101 Solodov, Valerii* 
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Results 
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Todorov, Oleh; Bezzub, Maksym 
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120 Voytenko, Igor* 
Refinement of the Method for the Vibration 
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121 
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Zinovkin, Volodmyr 
Multi-Parameter Technological Process 

Optimization Functional Similarity Criteria 
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Practical Approach to Digital Control System of 

Cooperative Active Power Filter Design 
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in Ukrainian Electric Power Networks 
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Application for Electric Power Networks in 
Ukraine 
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Sergey; Dryvetskyi*, Stanislav 
Protection of Section Parts from Overvoltage 
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Sergey; Kuznetsov, Dmytro 
Use of Capacitor Batteries to Improve the 

Quality of Electrical Energy 

160 
Danylchenko, Dmytro; Shevchenko, 

Sergey; Dryvetskyi, Stanislav*; Potryvai, 
Andrii 

Modernization of a Simulation Model of a 
Photovoltaic Module, by Accounting for the 
Effect of Snowing of Photovoltaic Panels on 

System Performance With Correction for Panel 
Cleaning for Matlab Simulink 

 



SECTION 2. INDUSTRIAL ELECTRONICS AND 

ELECTRICAL DRIVES 
 

ORAL SECTION 

ROOM #63 of Science Library (16.09.21; 10:00 – 13:00) 

3 
Danylchenko, Dmytro*; Rubanenko, 

Olena; Bajaj, Mohit 

Performance Assessment of Lyapunov-

Function based 3-Phase SAPF in 

Compensating Harmonics of Industrial Motor 

Drive 

9 Bolotov, Maksym* 
Heating Process Control While Welding in 
the Plasma of Normal DC Glow Discharge 

19 Volkov, Volodymyr* 

The Influence of Cross-Magnetic Saturation 
and Iron Losses on the Electromagnetic 

Characteristics of a Frequency-Regulated 
Synchronous Reactive Machine 

34 Bolyukh, Vladimir*; Kocherga, 

Oleksandr 

Efficiency and Practical Implementation of 
the Double Armature Linear Pulse 

Electromechanical Accelerator 

56 Kyrylenko, Yaroslav* 
Application of Intelligent Control Systems in 

Electric Drives of Rail Vehicles 

83 Kashanskyi, Yurii* 

Criteria-Parametric Analysis of the Magnetic 
Core Geometric Dimensions Influence on the 

Operating Mode of the Device for Impact 
Pressing of Ceramic Powders of a New 

Design 

87 
Abramov, Fedir*; Andreiev, 

Oleksandr ; Andreieva, Olga 

Scanning Photosensitive Digital Sensor for 
the Study of Light Fields 

90 

Dobzhanskyi, Oleksandr; Amiri, Ebrahim; 

Gottipati, Pavani; Mendrela, Ernest; 

Duniev, Oleksii*; Yehorov, Andrii; 

Masliennikov, Andrii 

Performance Comparison of BLDC 
Permanent Magnet Machines with Different 

Topologies 

91 Tsegelnyk, Yevgen* 
Numerical Control of Fiberglass Pipe Bends 

Manufacturing 

103 

Zakovorotiy, Alexander*; Dmitrienko, 
Valery; Leonov, Sergey; Mezentsev, 
Nikolay; Gasanov, Magomediemin 

Proactive Control of Rolling Stock with 
Traction Asynchronous Electric Motors 

108 
Buryk, Mykola*; Ostroverkhov, Mykola; 

Boiko, Valerii 

Algorithms of Robustly Stable Systems for 
Synchronous Electric Drive in Field 

Weakening Mode 

113 
Osichev, Aleksandr; Tkachenko, Andrii; 
Kunchenko, Tetiana*; Asmolova, Larysa 

Synthesis of the Automatic Speed Control 
System with Fast Electric Drives in Elastic 

Mechanical Systems 

119 
Nozhenko, Viktoriia*; Bialobrzheskyi, 

Oleksii; Rodkin, Dmytro 

Revealing the Impact of Electromechanical 
Complex Mechanical Vibrations on Electrical 

Instantaneous Power 

122 
Antonov, Mykola*; Antonova, Maryna; 
Vasilieva, Jevgeniia; Maslov, Dmytro 

Thyristor Converter Control System 

132 Klepikov, Vladimir; Sakun, Yevhenii* 
Simulation of the Dynamic Processes in an 
Electric Vehicle Drive when Shifting Gears 

134 

Duniev, Oleksii*; Yehorov , Andrii; 
Masliennikov, Andrii; Stamann, Mario; 

Dobzhanskyi, Oleksandr 

Investigation of the Transverse-Flux Disk-
Rotor Generator 



141 Shurub, Yuriy*; Vasilenkov, Viktor 
Elimination of Self-Oscillation Mode in a 

Thyristor-Controlled Induction Electric Drive 

144 Kotlyarov, Vladimir* 
Semantic Networks Based Design of Electric 

Drives 

146 
Tyshchenko, Anna; Buryakovskiy, 

Serhiy* 

Influence of Electromagnetic Interference on 
the Accuracy of Coordinate Control of an 

Electromechanical System with a Frequency-
Controlled Asynchronous Electric Drive 



SECTION 3. RENEWABLE ENERGY SYSTEMS 

AND DISTRIBUTED GENERATION 
 

ORAL SECTION 

ROOM #66 of Science Library (14.09.21; 14:00 – 17:00) 

7 
Lezhniuk, Petro*; Rubanenko, Olena; 

Buslavets, Olga 

Balancing Electricity Generation and 

Consumption in a System with Renewable 

Energy Sources 

10 
Zaitsev, Roman*; Kirichenko, Mykhailo; 

Zaitseva, Lilia; 

Testing of Solar Station Based on Cooled 

Photovoltaic Module 

27 
Kondratiev, Andrii*; Purhina, Svitlana; 

Shevtsova, Maryna; Tsaritsynskyi, Anton 

Thermodynamic Model of Self-Heating Mold 

for the Energy Efficient Composite 

Manufacturing 

29 
Galko, Sergii; Suprun, Olena; Miroshnyk, 

Oleksandr* 

Influence of Temperature on Energy 

Performance Indicators of Hybrid Solar Panels 

Using Cylindrical Cogeneration Photovoltaic 

Modules 

30 

Savchenko, Oleksandr; Miroshnyk, 

Oleksandr*; Moroz, Oleksandr; Trunova, 

Iryna; Kozlovskyi, Oleksandr; Buinyi, 

Roman; Galko, Sergii; Sereda, Anatolii ; 

Dudnikov, Sergii 

Improving the Efficiency of Solar Power Plants 

Based on Forecasting the Intensity of Solar 

Radiation Using Artificial Neural Networks 

33 Spodoba, Mykhailo*; Zablodskiy, Mykola 

Dynamic Analysis of Energy Consumption 

During Substrate Fermentation in a Biogas 

Reactor 

50 
Tarasova, Victoria; Kuznetsov, Mikhail A*; 

Ganzha, Mykola; Litvinenko, Maksim 

Optimization of the Thermodynamic Cycle of a 

Combined-Cycle Power Plant 

60 

Kondratenko, Alexandr*; Andronov, 

Volodymyr; Koloskov, Volodymyr; 

Strokov, Alexandr 

Development and Use of the Index of 

Particulate Matter Filter Efficiency in 

Environmental Protection Technology for 

Diesel-Generator With Consumption of 

Biofuels 

62 Olcay, Kadir*; Cetinkaya, Nurettin 

Solar Power Plant Suggestion for Charging 

Electric Vehicles and The Effects of The 

System on The Electric Network and CO2 

Emission 

64 

Blinov, Ihor*; Trach, Igor; Parus, Eugene; 

Kuchanskyy, Vladislav; Shkarupylo , 

Vadym 

Evaluation of the Efficiency of the Use of 

Electricity Storage Systems in the Balancing 

Group and the Small Distribution System 

79 Tugay, Dmitry*; Shkurpela, Olexandr 

Simulation of Smart Grid System Operating 

Modes Based on Solar Photovoltaic Station and 

Electrical Energy Storage Device 

82 Minakova, Kseniia; Zaitsev, Roman* 
Photovoltaic Thermal PV/T Systems: 

Increasing Efficiency Method 

84 Maizelis, Antonina*; Pilipenko, Alexei 

Electrode Materials for Hydrogen Production 

by Alkaline-Water Electrolysis Powered by 

Renewable Energy Sources 

86 Brin, Pavlo* 

Renewable Energy As a Main Factor of 

Sustainable Development: The Case of African 

Emerging Economies 



96 
Dovgalyuk, Oksana*; Yakovenko, Ivan; 

Bondarenko, Roman 

Analysis of the Impact of Wind Power Plants 

on Electric Networks Operation Modes 

97 Vostriakova, Viktoriia* 
The Impact of Renewable Energy on Economic 
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