1/2

2024 6th International Youth
Conference on Radio Electronics,
Electrical and Power Engineering

(REEPE 2024)

Moscow, Russia
29 February - 2 March 2024

Pages 1-814

’<:> IE E E IEEE Catalog Number: CFP24Q34-POD
° ISBN: 979-8-3503-8290-7



Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

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

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

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

IEEE Catalog Number: CFP24Q34-POD
ISBN (Print-On-Demand): 979-8-3503-8290-7
ISBN (Online): 979-8-3503-8289-1
ISSN: 2831-7297

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



TABLE OF CONTENTS

POWER ENERGY AND INDUSTRY APPLICATIONS

The Influence of the Electric Network Capacity on the Day-Ahead Electricity Market Pricing............cccceeee.ee. 2
Anastasiya A. Kurnaleeva, Rinat R. Nasyrov

Economic Mathematical Model Used to Evaluate Lebanon's Integrated Energy System .........cccccceecvevverveenennen. 8
Karam Fares Charafeddine, Sergey Alexandrovich Tsyruk, Youlia Valeryevna Matiunina

Optimum Power Flow Modelling and Dispatching of Power Plants in Lebanon's Energy System.................... 14
Karam Fares Charafeddine, Sergey Alexandrovitch Tsyruk, Youlia Valeryevna Matiunina

Investigation of Compatibility of Fluid Dielectric and Elastomeric Material of Stress-Cone for High
Voltage Outdoor TEIMINALION .......ccverviiiieiieieeieeiest et et eee et e eteesteesteesseesbeessessaessaesseesseesseessesssesssesseessesssenssens 20
Aleksandr A. Filippov, Aleksandr Z. Slavinskiy, Sergey V. Serebryannikov

Resolving Issues in the Russian Power Industry's Transition to the Use of Domestically Produced
Fire-ResiStant FIUIAS. ......ccooiiiiiiiiiiieceece ettt sttt 26
Sergey N. Lenev, Andrey VI. Okhlopkov, Roman G. Milyaev, Pavel V. Shumov

Assessment of Various Technologies Influence to Reduce the Impact of Single-Phase Earth Faults
in Distribution Systems with an Isolated NEUtral ..........c.ccooviiiriiiiiiininccee et 31
Ahmed M. Elkholy, Dmitry I. Panfilov, Michael G. Astachev

Enhancing Power System Resilience: An Analysis of Novel Arc Suppression Device Technology in
Mitigating Single Line to Ground Faults..........cocceoiiiiiiiiiiiiieieeeese ettt e 39
Ahmed M. Elkholy, Dmitry 1. Panfilov, Michael G. Astachev

Features of Constructing Information Models of Power Electronics Devices as Part of a SCADA

Ivan I. Zhuravlev, Denis P. Kmelyuk, Andrey E. Bannov

Numerical Analysis of a Latent Thermal Energy System Assisted by Finned Heat Pipe..........cccccovevvveciieinncnns 51
Ashraf Al-Nassar, A. N. Makeev, Bassam E. Badran

Enhanced African Queen Meliponula Bee Mating Optimization Algorithm for Active Power Loss
Diminution in TranSmMiSSION SYSEIML........eecuieiiitieitieitieieeit et eteetee sttt et eteeseesteessee st eseeeeeneesneesneesseenseeneeeneens 57
Lenin Kanagasabai

Smart Emergency Load Supply Via Off-Grid Photovoltaic SYStem..........cecveeiieiirienienieiieieeee e 62
Dalal Alharbi, Reem Alshuaib, Ruba Hussain, Taif Alotaibi, Zahrah Alsayegh, Ali M. El-
Rifaie

Active Power Loss Lessening and Voltage Stability Enhancement by Hybrid Parenting
Optimization-Wealthy and Poverty-Stricken Inspired Algorithm............ccoocoiiiiiiiiiieiieece e 68
Lenin Kanagasabai

Convective Heat Transfer Coefficient Modelling in Laboratiry Tests of Photovoltaic Solar Modules
03 T4 Lo SRS 73
Muhammet A. Razakov



Liquid-Phase Reduction Reactor with a Carbon-Hydrogen MIXtUre...........c.eccvereeriierieesiesiesieneenieeieeee e 78
Konstantin V. Strogonov, Dmitry D. Lvov, Viacheslav A. Murashov, Andrey K. Bastynets,
Anastasia Yu. Terekhova, Alexander L. Petelin

About the Use of Composite Materials Press for Traverse of 6(10) kV Overhead Line ...........ccceevevvvecvienennnnne 84
Aleksandr L. Gusev, Gregory I. Pavlov, Oleg R. Sitnikov, Victor. V. Maksimov, Oleg V.
Vorkunov, Olga E. Kurakina

Development of an Electroflotation Device for the Purification of Oily Waste from Power
GENErating ENEEIPIISES ....oouuieieitieitieieeie ettt ettt ettt et e bt e et e te s et e saeesae e et e teenseeseeeseesseenseeseenaeeneesneenne 90
Anna V. Bondarenko, Ekaterina S. Antonova

Application of Virtual and Augmented Reality Technology to Demonstrate Energy Equipment....................... 94
Aleksei S. Malenkov, Simon R. Shchepalov

Implementation of Power Electronics Devices Control Systems Based on a Real-Time Operating

Alexander N. Rozhkov, Dmitry V. Mostovoi, Pavel A. Rashitov, Artush V. Badalyan, Ivan I.
Zhuravlev, Roman N. Krasnoperov

The Influence of Climatic Factors on Noise from «Dry» Fan Cooling TOWETS..........ccccvevvrecirrierieneenieeeenne. 105
Viadimir B. Tupov, Ainur B. Mukhametov, Viadislav V. Tishkov, Elizaveta A. Ragozina

Calculation of the Condensation Heat Exchanger for Methane-Hydrogen Boiler Unit ..........cccccoceiieieieeiene. 110
Stanislav A. Dronov, Aleksei G. Gusenko, Daniil V. Semin, Alexander V. Fedyukhin, Ilya B.
Kaplanovich, Liliya R. Mukhametova

Features of Mufflers Simulation in the Presence of a Grazing FIOW...........cocoiiiiiiiiiiiininieeeeeeee e 117
Olga Yu. Matasova, Alexander I. Komkin, Viadimir B. Tupov

Analysis of the Use of Solar Panels for Power Supply of Country Houses Located in Various
REGIONS O RUSSIA ....ecutieiiieiiiciiciiesieste ettt ettt et e et e e st e s teesbe e beesbeessesseesseesseesseesseesseessasssensaesseensennsesneas 122
Ilya V. Korolev, A. A. Zakrevsky, N. V. Vasileva

Development and Testing of Modules for Identification and Optimization of an Adaptive Controller............ 127
Galina Pikina, Daniil Suslov

Study of the Evolution of a Cellular FIame Front ............cccoovviviiiieiiieiieiesieseeseee et 132
Natalia K. Dentsel, Artem E. Elyanov, Viadislav V. Volodin

Investigation of Jet Pump by Hydrodynamic Modelling Methods .............ccoooiiiiiiiniiiiiieeceeeeeeee, 136
Boris S. Ksenofontov, Alexander G. Boyarenko, Pavel P. Chertanov, Konstantin V. Titov,
Alexander A. Protopopov, Anna V. Bondarenko

Modeling of Two-Phase Flow Using STEG Code with Module for Calculating Interfacial Area
TTATNISPOT L. .ttt ettt ettt ettt ettt e e et e e bt e s bt e e bt e e b e e e s bt e sab e e eabeeea b e e enbeeea bt e e bt e e bae e bt e e be e e bt e e beeenbaeenbee 141
Alexander Nikulin, Viadimir Melikhov

Modernization and Development of the Electrical Power System of the Isla De La Juventud........................ 147
Odalys M. Sanchez, Oleg N. Kuznetsov, Ahmed S. Alakayshee

Results of Development and Approbation of the Program for Computer for Determination of
Empirical Coefficients 0f SPIiNKIET.........cccoeoiiiiiriniiiiiieetee ettt s 154
Natalia A. Tatarnikova, Artysh B. Ondar



Implementation of Justified Inspection Zone for Fault Location on Overhead Transmission Lines of
T1O KV QN ADOVE ...ttt ettt ettt et bt bttt et et et e besa e bt eae st eaenaenaennes
Dmitriy Sharygin, Galina Filatova, Andrey Yablokov

Investigation of Ash Deposit Formation Dynamics in Boiler Units of Small Steam Capacity.........................
Roman E. Lipantiev, Leysan R. Gainullina

Assessment of the Possibility of Using Adaptive Control of the Water-Chemical Regime at Thermal
POWET PLANS ...ttt ettt sttt et ettt e be et be et et e e et e b et b et eae
Olga V. Egoshina, Egor A. Bezuglov, Alexandra O. Ivanova, Sofia K. Lukutina

The Study of Estimated Outdoor Temperature for Heating in Ulaanbaatar City...........ccccveeveevenieneenreenenen.
Luvsandorj Batmend, Khaltar Enkhjargal, Tserendorj Tsetsgee, Yuriy V. Yavorovsky, lldar A.
Sultanguzin

Optimal Home Energy Management Algorithm Incorporating PVs/Electric Vehicles............ccoceeeneninennne.
Seif Elnasr Sayed, Rana Ahmed, Amany El-Zonkoly

Simulation of the Thermal Operation Mode of TVF-110 to Verify the Relevance of the Problem of
Reactive POWET COMPENSATION ........eevieeieeiieriieieeteetestesteesttesteesteesaesseesseeseensesnsesseesseenseenseensesssensaesseenseensesnns
Vladislav Dm. Bitney, Nickolay N. Smotrov, Alexander An. Timofeev

Investigation of the Capillary Climate-Control System Effectiveness ...........cccceeerierininieniinineeeeee
Aleksey V. Shishkin, Yury V. Yavorovsky, Ekaterina V. Zhigulina

Oscillations of Structures Interacting in the Aerodynamic Meditm...........cceecvereerierieriieieeie e
A. A. Satanov, V. I. Evofeev, P. A. Khazov

Investigating the Performance of Solar Thermal Assisted Air Conditioning System Under the
Summer Season of Baghdad, ITaq ......c..oouiiiiiiiiie et
Ahmed K. Al-Okbi, Yuri V. Vankov, Shamil G. Ziganshin, Ahmed Hamza H. Ali

Garnissage as an Effective Fence in High-Temperature Reactors ..........ccecvevvieiieciinienienieeee e
Konstantin V. Strogonov, Andrey K. Bastynets, Anastasia A. Ushakova, Dmitry D. Lvov,
Viacheslav A. Murashov

Methodology for Developing Software for Data Exchange Controllers Used in Power Electronics
and Industrial AULOMAtION SYSTEIMIS ........eiveriieriierieieeiestestesteeteetestesseeseesseessesssesseesseesseessesssesssesseesseesenssens
Daniil A. Bukin, Roman N. Krasnoperov, Alexander N. Rozhkov, Ivan 1. Zhuraviev

Development of a Technological Scheme for a Combined Water Treatment Using Strong Oxidizing

Antonina A. Filimonova, Alena Y. Vlasova, Oleg E. Babikov

Investigation of Aerogel-Based Thermal Covers Characteristics During Testing in a Climate

CRAIMDET ...ttt ettt sttt b et h et b ettt st ne et
Kamilya R. Gafiatullina, Maksim D. Kraikov, Alexander V. Fedyukhin, Olga V. Afanaseva,
Anna E. Dontsova, Darya V. Nemova

Sustainable Development Technologies Research Issue of the Modern Fuel-Energy Industry..............cc........
Zhang Yan, Viadimir A. Shiboldenkov

An Integrated Approach to the Electronic Industry Diversification Problems ..........cccccocevvenereriiniciicncnennenn
Alexander V. Gutenev, Viadimir A. Shiboldenkov



Rational Capacity of 10/0.4 kV Distribution Transformers (on the Example of the Republic of the
UNION OF IMYANITIAL) ...ttt ettt ettt et ettt e st e sae et e et e eateeseees e e b e enseemseemeesaeeeseenseenteenseenseeseeaneenseenseennas 242
Ye Htut Myat, Galaktion V. Shvedov

A Novel Scheme for Fault Detection in a Series Compensated Line Based on Wavelet Transform ................ 247
Ahmed R. Adly, Alaa M. Abdel-Hamed

Core Directions of Renewable Energy Sources Development ...........ccoocveiiioiiiiinienieiieeeeeeeeesee e 252
Nikita A. Sevostyanov, Arthur O. Shaforost

The Influence of Meteorological Factors on the Electrical Load of Residential Buildings.........c..cccccccevenenee. 257
Alyona S. Solovyeva, Galaktion V. Shvedov, Mikhail A. Shakh

Research of Elevator Loads of Apartment Buildings ..........ccoocieiiieiiiiiniiieeee e 263
Ilya A. Babenko, Galaktion V. Shvedov

Quality Control of Electricity for Specialized Electrical Equipment in a Medical Institution ......................... 269
Rustem N. Khairullin, Stanislav Yu. Shigaev, Lenar N. Mukhamedyarov, Alina R. Denisova,
Olga D. Semenova, Ramil R. Gibadullin

Optimization for Charging Scheduling in Electric Bus SyStem ..........cccccoeiiiiiiiiiiiiieiceeeeeeeeeee e 275
Sarah H. Abdelwahab, Mohammed Alhasheem, R. M. Sharkawy

Influence of the Use of Delay Block Approximations on the Stability of the SVC..........ccooeevveiiviinienieeen. 281
Erik Jaramillo-Leon, Rinat R. Karymov

Assessment of the Influence of Electromagnetic Fields of the Radio Frequency Range on a Person.............. 287
Ilya V. Korolev, Elena V. Fedorova, Anastasia M. Borovkova

Frequency and Voltage Stabilization of Induction Generator Based on STATCOM .......ccccocevivieienienencnnenne. 293
L. P. Shorstkin, M. G. Kiselev, K. V. Krukov, N. S. Rodkin

Calculation of a Flat Plate Convective Film COOlINg ........cccveiiiiiiieiieieee et 298
Nadezhda Tukmakova, Vitaly Kharkov, Alexey Tukmakov

Determination of Optimal Operation Parameters of Steam Reforming System...........cccocevenininiiencnencnee. 303
Egor S. Mayorov, Antonina A. Filimonova

Digital Behavioral Model of CHP Plant Operating Personnel as a Human Factor Reliability
MaNAZEIMENTE TOOL.....c..eeueiiieieie ettt ettt b e et ea et e st et e et e ebeeseeseeneensease et e ebeeseeseeneenseneneeaneene 307
Mikhail V. Alyushin, Lyubov V. Kolobashkina, Vladislav Dm. Bitney

Examining and Modeling a Three-Phase PWM AC/DC Boost Converter for High-Performance
APPLICALIONS. ...ttt ettt ettt h e e bt e h ettt b e bt bbbt e et et bt bbbt ea s et enten 311
Ahmed Hamed Ahmed Adam, Salah Kamel, Radwa Mansour, Mohamed A. Tolba

Direct Power Control of Three-Phase AC/DC Voltage Source Converters Under Unbalanced
COMAILIONS ..ttt ettt b e bt et e e et e b e e bt e bt eh e e st en b et e et e eb e e bt eb b emten b e bt naeebesaeebtentenbenbenbeebesaeenee 317
Ahmed Hamed Ahmed Adam, Salah Kamel, Radwa Mansour, Mohamed A. Tolba

Optimal Power Flow Analysis of Power System with Wind Energy and FACTS Devices Using

Mountaineering Team-Based OPHMZET. .........ccueeruiiiiiierierieeie ettt ettt st ettt eseeeseeeseesseesseenseenees 323
Amal Amin Mohamed, Salah Kamel, Mohamed H. Hassan, Mohamed A. Tolba, Ahmed Hamed
Ahmed Adam

Industrial Potential Management: Dynamics, Structure, Approaches, Indicators .............ccecveeeveriereenieenenen. 329

A. G. Badalova, E. B. Goncharova, S. A. Volnaya, A. A. Kaznacheeva



Condensation of Water from a Vapor-Air Mixture on a Surface with Annular Round Straight Ribs
OF CoNStANE THICKNESS ....c.vitiiiiiiiieiictceet ettt ettt et et e et nae e 337
Guzel R. Badretdinova, Oksana S. Popkova, Andrey V. Dmitriev, lldar R. Kalimullin

Systems of Automatic Control of Electrochromic DEVICES .......c.eevvievvieiirieiieiierieeie e eee et esre e eeve e senens 342
Anastasiia Atangulova, Aleksey Kochnov, Anastasiia Sennikova

Application of Equivalent Synchrophasors for Admittance Based Ground Fault Protection..............ccc........ 348
Sergey A. Piskunov, Alexey V. Mokeev, Dmitry N. Ulyanov

Cable Lines as Human Health Risk Factor: Power Frequency Magnetic Field Calculation and
IMIEASUTEINENL «..cneuiiiieiteettenttente ettt et sttt et ea ettt s bt e bt e bt et e e st e s bt e s bt esbeemt e eat e e et e ebaenbe e bt e bt emaesaeesbeenbeemseenneeanens 354
Bashir E. Bashirov, Nina B. Rubtsova, Andrey Yu. Tokarskiy

System Analysis of Pulp and Paper Production in the Development of Schemes for the Generation
and Transformation of Secondary Energy RESOUICES..........cciiuiririiieiiieic sttt 360
Lyudmila V. Plotnikova, Yury V. Vankov, Irina 1. Chilikova

Frequency Control of Interconnected Power System Using Dandelion Optimization Algorithm.................... 366
Abdulrahman M. Abushanab, Hany M. Hasanien, R. M. Sharkawy

Evaluating the Efficiency of Variants of Technical Raw Water Heater Design Solutions at CHPPs................ 373
Dmitri Lv. Astanovsky, Lev Z. Astanovsky, Pavel Vi Kustov, Viadislav Dm. Bitney, Kirill S.
Nikishov, Nikolay V. Popov

Determining the Characteristics of Current Transformers Required for Correct Operation of Relay
ProteCtioN DEVICES.......eeeuiiiieiirtiieeetee ettt ettt ettt a et s e enenen 378
Yablokov A. A., Panashchatenko A. V., Tychkin A. R.

Analysis of the Classification System of Technogenic Emergencies of Radiation Character ...............cc......... 383
T A. Fedoseeva, R. A. Taranov, A. A. Taranov

Reducing Losses by Decreasing Zero-Sequence Currents in Residential and Commercial Buildings............. 389
Maxim V. Ryabchitsky, Konstantin V. Krukov, Kirill K. Vorontsov, Damir R. Erkanaliev, Daniil
V. Gridunov

Heat Transfer in the Evaporator of a Solar Adsorption Refrigeration Plant .............cccoevevviecienienieneenieenenen. 395

Alexandr A. Guzeev, Natalia M. Savchenkova, Inna F. Samson, D. Rosario, E. Baez

Analysis of the Local Daily Maximum Load of Apartment Using Probabilistic and Statistical

Vasiliy A. Khomichev, Galaktion V. Shvedov

Optimization of Directional Overcurrent Relay Coordination Using Metaheuristic Coronavirus
LT 11416 1T PSP 406
Aya Mounir, Noha H. El-Amary, Hatem Diab, Mahmoud Abdelsalam

Overview of Python POWer FIOW SOLVETS ......ccccooiiiiiiiiiiieee e 413
Egor Grishin, Grigorii Gerasimov, Elena Gryazina

Adjustment of Electricity Tariffs for Efficient Installation of Electricity Storage Devices ..........cccccvevenuennene 419
Mikhail A. Shakh, Galaktion V. Shvedov, Alyona S. Solovyeva

Top Pressure Recovery Turbine Efficiency IMProving..........ccoceeoeeieierineniiiiieeeeee e 424
Nikita L. Budarin, Ekaterina V. Zhigulina, Valery G. Khromchenkov, Yury V. Yavorovsky



Case Study of Microgeneration for Power Supply in Remote Island Communities..............ccoecververeeneeenennee. 429
Sofva Badamshina, Alexander Klokov, Egor Loktionov

Selection of Efficient and Environmentally Friendly Working Fluids for Ground Source Heat
Michail S. Purdin, Vadim V. Yuzyuk

Efficiency of Adsorbent Cleaning of Transformator Oils Exposed to Distribution Processes ...........c..ccc........ 441
Yulia N. Slobodina, Shamil F. Rakhmankulov, Oleg V. Vorkunov, Marcel Sh. Garifullin, V. A.
Chernyshov, D. A. Korenkov

Design of the Last Stage of a Steam Turbine with a Moisture Removal System ............ccccoeevveieriienienieenenen. 446
Vitaliy V. Popov, Daniil I. Kovalenko, Ivan V. Bakurin, Maxim S. Kuznetsov

A Three-Phase Interleaved AC-DC Converter Based Electric-Vehicle Off-Board Battery Charger
SEALIOTL. .ttt ettt b et b bbbt b e b s bbbt b bbbt h e bt bt b e a et be et 452
Bader N. Alajmi, Ibrahim Abdelsalam, Mostafa I. Marei, Nabil A. Ahmed

Investigation of the Use of Rogovsky Coils for Fast Automatic Bus Transfer...........ccoccovevenenceciencncncnene. 457
Aleksey Evdakov, Andrey Yablokov, Galina Filatova

Prospects for Achieving Carbon Neutrality of the Russian EcOnomy ...........ccccocoeoieiiiienininiciieieeeee 463
Alexander V. Klimenko, Alexei G. Tereshin, Olga E. Prun

Calculation of Phase Equilibrium in Neon-Helium MiXtUrIe .........cccccvevirininininieiiiccneneneeeeeeeeeesee e 469
A. I Mironov, S. D. Kulebyakin, E. S. Navasardyan

Modeling of De-Icing Heating System by Machine Learning Methods...........cccceoveieienineneiieieeee e 474
V. B. Perov, V. O. Miloserdov, M. O. Korliakova, O. O. Milman, E. J. Korliakova

An Approach to Creating a System for Environmental Monitoring the Efficiency of Greenhouse
Gas AbSOIPLION DY NAULAL ATEAS .......eccveeieriieiieiieieeieste st est e et et e st eseteteesteensessaesseesseeseensesnsesnsesseenseensennsens 479
Roman A. Taranov, Victoria D. Vyazova, Marianna M. Tsaregradskaya, Ivan O. Sinev

Comparison of Direct and Indirect Approaches to PV Power EStimation .............cccoceevvievieieeeesieneenieeneennn. 485
Alisher F. Narynbaev, Viadislav A. Kremer, Alexey G. Vaskov

Artificial Intelligence in the Innovation Management SYStEMS..........ccvereerueereriierieeniereeereeeie e eeeseeesseeseennes 491
Viktoria D. Chubakova, Miroslava T. Chobitko, Ekaterina V. Zueva

The Role of Turbulence Damping in Horizontal Slug Regime Modelling ............cccoviieiinininieienceeee, 496
Yaroslav O. Asiptsov, Ismail Hossain, Velkin Viadimir Ivanovich

Achieving Smart Building Operation Sustainability by Utilizing Al Under Environmental Impact................ 502
Mohamed Naeem, Mohamed Mostafa Fouad

Low Inertia in Ac Microgrid: Analysis and Enhancement.............ccooueriririiiiieieieeese e 507
Mazen Emad, Mohamed Alhasheem, Eman Beshr

Modeling of Wood Chip Gasification in a Dual Fluidized Bed with a Catalyst Using: Aspen Plus................. 513
Ivan G. Filippov, Khalid El-Sheikh, Konstantin A. Pleshanov, Georgy A. Ryabov

Study of the Influence of the Charging Infrastructure of Electric Vehicles on the Parameters of the
QUALILY Of EICCHIC ENETEY ...cuvviiiiniieiiiieciecieete ettt ettt ettt ste et e et e e b e ssaessaesbaesseensesssesssesseenseensenssens 519
Danil N. Asainov, Yuriy V. Monakov, Aleksei A. Lankin, Aleksandr P. Torokhtunov



A Fuzzy Logic Based Static VAR Compensator for Wind Farm Voltage Stabilization..........c..cccceeeeeiercnennene 523
Subhi Qutob, Ahmad Ghattas, Mostafa F. Shaaban

Design of a Solar Pumping System with Battery Storage Based on Three-Port DC-DC Converter ................ 528
A. Abu Zaid, Ibrahim Abdelsalam, M. I. Marei

Technical and Economic Analysis of Solar Energy Utilization Opportunities in the Republic of
81 T] S RURU 534
A. R. Zokirzoda, R. S. Tsgoev, B. T. Shokhzod, M. I. Safarov

Robust LMI Controller-Based Reduced Order Model for Hybrid Microgrids ...........ccecvevveeveevenieneenieeneennn. 541
Hatem F. Sindi, Sultan Alghamdi, Mohammed Y. Morgan, Ahmed Lasheen

A Comprehensive Approach for Minimizing Post-Disaster Interruption Costs in Smart Grids .............c......... 546
Yousef H. Serag, Mostafa F. Shaaban, Mahmoud H. Ismail

Investigation of the Influence of the Virtual Inertia System on the Stability of a PV Plant ............cccccovenee.ee. 552
Maxim V. Burmeyster, llya I. Berdyshev, Ramis V. Bulatov, Rinat R. Nasyrov, Aina B.
Bakasova

Enhancement of LFC-AVR Combined System by Using Fuzzy PID Controller ............ccccoecoveiienieneeenen. 559

S. Mansour, Mahmoud A. Attia, Ahmed O. Badr, Mostafa F. Shaaban

A Novel Hybrid CNN-XGBoost Model for Photovoltaic System Power Forecasting............ccccceevevvenreenennen. 564
Safia Babikir Bashir, Mena Maurice Farag, Abdul Kadir Hamid, Ali Ahmed Adam, Ahmed
Galal Abo-Khalil, Ramesh Bansal

A Robust Method for Diagnosis and Localization of Faults in Photovoltaic Panel Strings and

BYPASS DIOAES ...ttt et b e bbbttt eat e e h e bt et e st e et ehee b e beenaas 570
Said Halwani, Mena Maurice Farag, Abdul-Kadir Hamid, Fahad Faraz Ahmad, Chaouki
Ghenai

Advancements in Topology and Modulation Techniques for Split Source Inverters: A

COMPIENENSIVE OVEIVIEW ...c.eeieietieitieieeteeteetteetee et e bt eateesteesee st eeabeeseeteemeeemeeeaeesaeesseanseenteenseeseeaseenseenseenseeneas 577
Ahmed Abdelaleem, Mohamed A. Ismeil, Ahmed Ismail M. Ali, M. Nasrallah, Abdelfatah Ali,
Mostafa F. Shabaan, Essam E. M. Mohamed

Single-Phase Semi-Z-Source Inverter for PV Applications...........ccvecvieciiriiiieniierieie e cee e esve e eereeeesenens 585
Mohamed A. Ismeil, Abdelfatah Ali, Mostafa F. Shaaban, Ahmed Alfouly

State of the Art of Hosting Capacity Criteria and Limitations for Renewable Energy Sources ....................... 590
Ahmed Alfouly, Mohamed A. Ismeil, Abdelfatah Ali, Mostafa F. Shabaan, 1. Hamdan

Development of a Seven-Level Inverter with Minimized Switch Count for Grid-Integrated Solar

PV A DPDIICALIONS ....eeutieneieiie e eiteste ettt ettt et et e e e e tessee s st e s st e st enseanseesse st aenseenseanseensesnsesseenseanseenseenseassensaeseennes 596
Ahmed Ismail M. Ali, Mahmoud S. R. Saeed, Abdelfatah Ali, Mostafa F. Shabaan, Abdel-
Raheem Youssef, Essam E. M. Mohamed

Electric Vehicles and Grid Dynamics: Navigating Charging Strategies for Enhanced Stability and
SUSLAINADILILY ...ttt ettt b et e et e e s et et e ebeeaeebeemeem s e e e beebeebeebeeneensesenseabeeaeeneenean 603
Ahmed Abdelfatah, Mostafa F. Shaaban, Abdelfatah Ali

An Assessment of the Feasibility of Creating a Biofuel-Powered CCGT Plant .........ccccocevenererinneciicncnennenn 607
Mikhail N. Zaichenko, Dmitry A. Khokhlov, Kirill V. Sterkhov, Rodion S. Maslov

Development of a Mathematical Model of a Rail-Type Electrodynamic Mass Accelerator..............cccccceuenee. 613
Egor A. Shramkov, Alexey A. Dukhanin, Yuri Belyakov



Al-Driven Electrostatic Modeling for Improved Electronic Reliability: Case of Electrical
Substations Of KYTZYZSEAN ......cc.eeiuiiiieiieieee ettt ettt ettt et et e bt e teemeeeneesneesae e seenteeneeas 618
Aina B. Bakasova, Asan Uulu Askat

Radar Based Lateral Clearance Decreasing Warning SYStem...........ecverueeveiciereeseenieesieeieereeeeseesseesseessesnnes 624
Yazan Wassouf, G. V. Tsokurenko, M. V. Korzhukov, Ahmad Aws

NUCLEAR AND MECHANICAL SCIENCE APPLICATIONS

Development of a Robotic Glove Powered by Incompressible Variable-Length Threads............cccccceeveeneennee. 631
Saypulaev G. R., Saypulaev M. R., Astakhov S. V., Semenyakina E. S., Snegirev I. S.

Kinematic Analysis of the Translational Motions of a Quadruped Robot..........ccccecuevirininininicieeecee, 636
Fernando M. J., Saypulaev G. R., Saypulaev M. R., Astakhov S. V., Ninalalov I. G.

Formula for the Dependence of the Fundamental Natural Frequency of a Regular Truss on the
NUMDET OF PANCIS ...ttt ettt bbbt et sttt ae b st s b sueeaeene 642
Luong Cong Luan, Kirsanov M. N

Variants of Self-Braking and Modification of Cylindrical Self-Braking Gears............ccccovvevrreveeieneenieenennnn. 647
Gennady A. Timofeev, Roman M. Kiselev, Julia E. Strelkova

Validation of the STEG Code on Experimental Data Obtained on the PGV-1500 Model.............cccccoeneenennee. 652
Hossein Abdi, Najmeh J. Ouregani, Oleg 1. Melikhov

Molten Fuel Fast Reactor: Concept of Core, Fuel Efficiency, and Safety..........ccocevveviieciieciieiiiienieseeeen, 658
V. S. Okunev

Criteria for Discussing the Results of Experimental Studies of Plastic and Brittle Materials .............c.ccc........ 665

T B. Duishenaliev, A. I. Mozgunova, T. N. Dogadina, V. E. Tsoy

Estimates of the Modular Underwater SNPP Option...........ceecveiieiieniieriiiii et ere e sieesse e 671
Viadimir V. Romanov, Yury V. Lunchev, Mikhail M. Kaverznev, Vladislav V. Romanov

Nuclear Power Plant Image Formation CONdItions ............eiierieriieiiiie ettt 676
Antonina L. Suzdaleva, Daniil D. Guliaev

Minimizing Energy Loss Using an Optimal Control Algorithm for an Active Human Exoskeleton................ 682
Delshan Deeb, Igor V. Merkuryev

Simulation Modeling Analysis of Operational Temperature Modes for the Fuel Rods in the IRT-T
RESEAICH REACLOT ...ttt ettt et b et a et e et et e e bt eaeebeentens et ebesbeseeeneeneenes 687
Shojaa A. Aljasar, Amrit L. Hui, Alexender A. Kozulin, Yubin Xu

Simulation of Coolant Mixing Experiments at the DTF Stand Using OpenFOAM Code..........ccccecvevenincnnens 692
Najmeh J. Ouregani, Hossein Abdi, Viadimir I. Melikhov

A Solution to the Problem of Fresh Water Shortage in Egypt Using Nuclear Desalination ...............ccccceueuee. 698
Mostafa M. Saleh, Ahmed A. Abdelrazek, Arafa F. Mohammed, Ekaterina A. Sokolova

Cliff-Edge Effect When Operating NPP with VVER .......ccccoioiiiiiiiiiiiiciineiccccecceeeeeee e 704
Konstantin N. Proskuryakov, Marina S. Khvostova, Ragy M. Ismail, Kirill A. Yakovlev

Enhancing Seismic Resilience and Dynamic Performance in NPPs with VVER-1200 ...........ccooeiiiinnnnnne. 710
Konstantin N. Proskuryakov, Marina S. Khvostova, Ragy M. Ismail, Kirill A. Yakoviev



COMPONENTS, CIRCUITS. DEVICES. AND SYSTEMS

ESD Induced Irreversible Degradation Processes in the Semiconductor Devices.........c.ccocevereriiieiencnennnn
Vadim Kuznetsov, Viadimir Andreev

Application of a Depth Camera for Constructing Complex Three-Dimensional Models in Multiple
SCANNING COMPIEXES ..e.vviieviieieieiertieitieteeteeteeteseesteesteeseeaesstesseesseesseesseesseassasssesssesseessessseessesssesssenseesseesenssens
Denis V. Shilin, Svetlana I. Vtyurina, Shuvra Dey, Ilya D. Zabarin

Study of the Temperature Influence on the Near Optical Field of a Laser Diode Bar...........ccccoovveieinnncen.
Evgeniy V. Buryi, Denis A. Semerenko

Optimizing the Quantity of Diesel Generators Considering Induction Motor Start-Up and Short
CATCUIE OCCUITEIICE. ... vevvevretreteesteeteeeteeseesseeseesseessesssessaesseesseessessseassesssessessseessesssesssesseessenssesssesssesseesseessenssens
Danil N. Asainov, Mohammadreza. Shekari

A Comparative Study for Designing SAW Gas Sensor Using Different MEMS Piezoelectrical
Materials Based 0n COMSOL.........ooiiiiiiieieiee ettt ettt be ettt et e st e sae e teenteenaeeneesseesneenees
Ahmed M. Mohy EI Den, Gina Nagui Amin, Yosra Ali, Iman Morsi

Two-Wire Analog Interfaces of Capacitance Sensors Based on GaAs Transistors...........cceeeveeververieenieerveennn.
Oleg V. Dvornikov, Viadislav E. Chumakov, Viadimir A. Tchekhovsky, Dmitriy V. Kleimenkin,
Nikolay N. Prokopenko

Development of a Beam Steering System for a Phased Antenna Array with Variable Duration of
CONLIOL PUISES. ...ttt ettt sttt st et b st ettt b et be st et be st et be st e bentens
Yury S. Rusov, Denis R. Russo, Pavel P. Kurenkov

Investigation of Factors, Affecting the Behaviour of [V, Shift in MOSFET .........ccccociiininininiiiniiicncnee,
Igor V. Chukhraev, Viadimir E. Drach

Strong Coupling Model for a Superconducting Particle in a Triangular Lattice of Abrikosov

VOTEICES ..ttt ettt ettt ettt bt e bt bt e st e s e e e ek e bt sh e eb e e st e st et et e bt e bt eb e e bt ea b em b em b e b e b e ebeehe e bt ea e e s b et et e nbenbe bt eaeenee
Anton Matasov, Arsenii Evsiukov, Roman Shcherbakov, Margarita Selikhova, Valeria
Kovalchuk, Arkadov Nikolai

Distributed Multi-Agent Reinforcement Learning Based on Feudal Networks ..........ccccooveiieinieniineennnee.
Nikita A. Velichko

Precision Operational Amplifier on nJFet Arsenide-Gallium Field Effect Transistors and P-N-P
BIPOIATr TTANSISTOTS ....teuteuieieitietieieettet ettt ettt ettt ettt b e et e st et e e bt st eb e eaees b et et e nbesb e e bt ebees b et enbenbenbeebeeaeenee
Viadislav E. Chumakov, Dmitriy V. Kleimenkin, Nikolay N. Prokopenko

Technology of Producing Photonic Crystal Colloidal Films by Centrifugation ............ccccccveeeeienieneeneenenee.
Artem R. Ibragimov, Olesya M. Medvedeva, Ekaterina V. Panfilova, Daria Yu. Shramko

Automatic Heating Technology MOAUIC..........cccocouiiiiiiiiiiieieeeeeeeseee ettt ettt sbe e eneas
Svetlana V. Sidorova, Aleksey D. Kouptsov

Plasma-Chemical Etching of Colloidal Photonic Crystal Polystyrene Films ...........ccccoociiiiiiiniinieiieeeeee,
Artem R. Ibragimov, Viadislav S. Maltsev, Konstantin R. Min'Ko, Cao V. Hoa, Ekaterina V.
Panfilova



Model for Conductance in Composite Materials Having a Dielectric Matrix and Conductive

L0 01107011153 1 LA TSP
Anton Matasov, Arsenii Evsiukov, Roman Shcherbakov, Margarita Selikhova, Valeria
Kovalchuk, Viktoriia Katina

Hysteretic Voltage Regulator as a Dynamic Supply Modulator for Radar Power Amplifier.............cccoveenee.ee..
Mikhail V. Rodin, Dmitriy O. Popov

Motion Detection Method of Electrostatic MEMS Resonators Operating in Aqueous Media............cccen.e.....
Mohamed Hemid, Basil Alattar, Mehdi Ghommem, Alaaeldin Ahmed, Eihab Abdel-Rahman,
Rana Sabouni

Development of @ Heating OTthOSIS ........ccviiiiiieiieriieiieiieieeiestesteesieeteeeeseteseeesseesseesseesseessesssessaesseensesssessns
Aliona G. Tsyganova, Andrey A. Merkulov, Nikita 1. Kiriushin, Alexey M. Mikhailov, Ivan A.
Sukach, Demid R. Subbotin

Development of a Design Methodology for the Placement of Reference Points of the Local

Navigation System Using Ultra-Wideband Signals...........ccccooieiiiiiiiiiniii e
Stepan V. Orobchenko, Alexander V. Paviovsky, Mikhail M. Zaynutdinov, Kirill V. Kochka,
Nikita I. Petukhov, Chernyh V. Sergey

The Solution to the Heat Conduction Problem of a Cylinder During Its Heating and Cooling from
THE LAtEral SUITACE . ....cceeeeeiieee et e ettt e e e e e et e e e e e e eesaaeaeeeeesessasaeeeeeesssssnsasseeeeeesannnes
Arsenii Evsiukov, Konstantin Rodenko, Dmitrii Kholodnyi, Roman Shcherbakov

Development of Relative Ultra-Long Base Positioning Algorithm in GNSS........ccccoocoiiniiniinniniceeee,
Alexander A. Chugunov, Artyom D. Evseev, Alexander P. Malyshev, Sergey V. Chernyh, Stepan
V. Orobchenko, Kirill V. Kochka

Interrogation of SAW - Resonator-Based Vibration Sensor by Low Cost SDR .........cccccoiiiiiiniinenieneeeee,
Aleksandr S. Shvetsov, Nikita O. Ignatev, Andrey A. Merkulov, Sergei A. Zhgoon

Development of Magnetic-Pulse Compression Device for Nanosecond Capillary Discharge

GENETALOT ...ttt ettt ettt et sas e bt e bt et e ease s ae e s et esbe e st e eateeaseeusesbe e bt e st eanesanesaee bt enneenneeanens
Andrey A. Samokhvalov, Kirill A. Sergushichev, Artem A. Smirnov, Stepan I. Eliseev, Timur P.
Bronzov

Experimental Study of the Influence of Anchors Synchronization on the Local Navigation System
POITOIIMANCE. ...ttt ettt et e bt s b e b e bt et e s et e s et e e bt e nb e e bt ent e eaaeebeenb e e beenaes
Aleksander P. Malyshev, Alexander A. Chugunov, Nikita I. Petukhov, Sergey V. Chernyh,
Stepan A. Chuykin, Artyom D. Evseev

Integration of Inertial Measurement Unit with ToF/AoA Local Navigation System Using Extended

KAIMAN FIIET......ooiiiieiie e e e e e e et e e et e e e et e e e eeaae e e e eareeeeeneeeeennas
Nikita I. Petukhov, Kirill V. Kochka, Artyom D. Evseev, Alexander A. Chugunov, Stepan V.
Orobchenko, Alexander P. Malyshev

Approbation of the Control Angle Algorithm of the Phase Shifting Transformer in Order to

Integrate RES into the Electric POWEr SYStIM ......cccuiiiiiieiieiieit ettt
Yuri V. Sharov, Sergey V. Loktionov, Oleg N. Kuznetsov, Alexey V. Kochergin, Alexei Y.
Vestfalskii, Alexey N. Sharov

A Low Power Frequency Synthesizer Design for RF Wireless Power Transfer Applications...........cccccceuenee.
Maryam Alsuwaidia, Nasir Quadir, Lutfi Albasha, Hasan Mir

Verilog-A Based ANN Large Signal Modeling of Gan Hemts ..........ccccceverinininiiienieneneneneneeeceeeneeee
Md Hasnain Ansari, Anwar Jarndal, Yogesh Singh Chauhan



FIELDS. WAVES, AND ELECTROMAGNETICS

Prospects of Design of Electronic Equipment Enclosures by Means of Additive Technologies...................... 874
Kirill V. Selivanov, Artem O. Yakimov, George A. Volkov, Dmitriy S. Lyskov

Electromagnetic Field Emitted by @ MovINg DIpole ........cccoiiiiiiiiiieieie e 879
Oleg S. Litvinov, Klavdia M. Koroleva, Vsevolod V. Sivakov

Research of Waveguide Directional Couplers with Cross-Shaped Coupling Holes ..........ccccvveiveienvenieennnnen. 885
Yury S. Rusov, Alexandra E. Krupskaya

Surface Tension of Methylene Blue AQUeous SOIULION ......co.eeuiiieieiiiieie e 891
Svetlana L. Timchenko, Evgenii N. Zadorozhnyi

Thermoelectrokinetic Effect in Colloidal Solutions of Tanin Under Conditions of Suppressed
DALt Ve | W 00T s AT<To15 (o ) s DO OO RTRR 896
A. V. Sidorov, V. M. Grabov, A. A. Zaitsev, D. V. Kuznetsov

Wideband Matching of Planar Three-Layer Dielectric Composite Media ...........cccevveriieciiecienienieneenieeeeennn. 901
Alexey A. Propastin, Yury S. Rusov

Research of the PAA Operation Under Time-Varying Overloads..........ccccooieriiiiioinienieieeeeeeseee e 906
Konstantin A. Pyatibratov, Grigory M. Seregin

Influence of Transmission Lines Inhomogeneities on Transient Signal ..........ccccocecievinininiininieiencenenee, 914
Rustem G. Khuziashev, Iskander R. Tukhfatullin, lluza 1. Irkagalieva

Mathematical Modeling and Construction of an Equivalent Circuit for Replacing a Skin System.................. 919
M. A. Fedin, A. V. Molostova, S. A. Fedina, A. I. Vasilenko, M. L. Zotov

Study of the Problem of a High Induction Magnetic Field Influence on Equipment in the T-15MD

TOKAMAK HAIl ...ttt ettt b e s et bt bt s et e ettt be et eae 924
E. A. Shramkov, G. B. Igonkina, N. V. Korshunov, I. V. Lozhkin, M. M. Sokolov, E. N.
Khairutdinov

Using an Electric Arc Model Based on MHD Plasma Theory to Determine the Parameters of the
IMOAET CaSSIE-IMAYT ...ttt ettt ettt ettt e st e st et et e be et e ebe e st eseeneen s e abe et e ebeeaeeseeneensensenseabesteeneeneenes 930
A. Y. Verstunin, N. A. Vedeshenkov

Quadrupole Microwave Diagnostics of Azimuthally Asymmetric Plasma Formations ............ccccceevevieennnee. 934
A. V. Kozyrev, M. L. Pozdyshev, A. Basak

Ultra-Compact Implantable MIMO Antenna for High-Data-Rate Bio-Telemetry Communication................. 939
Amine Essa, Eqab Almajali, Soliman Mahmoud

Patch Antenna Design Using DGS Technique for Early Detection of Brain Tumor at Stages [ to V ............... 944
Eman Ismail, Sherif El-Diasty, Mohamed Fathy Abo Sree, Mohamed Aboul-Dahab

Detecting Selected Neurodegenerative Diseases Through Microwave Technology: Modeling and
Identifying Different Stages of AlZheimer's DISEaSe .........ceierieieriirieieiieeeeee et 950
M. Abdel-Aleim M, Mohamed Hassan, Fathy Abo Sree Mohamed

Detecting Different Stages of Alzheimer's Disease Using an Ultra-Thin Wearable Antenna..............cccceueuue.. 956
M. Abdel-Aleim M., Mohamed Hassan, Mohamed Fathy Abo Sree



COMPUTING. SIGNAL PROCESSING, AND ANALYSIS

Analysis of the Information Content of Orbital Analysis OPtions.........cccvereerierieeieriieeienierieete e 965
Ryad H. Ajamieh, Sergey D. Ivanovich

Characteristics of Radio Signal Detection by a Multichannel Non-Monopulse Detector-Direction
FINART vttt ettt sttt et et h ettt ettt ettt et a et ettt e st eren 970
Mikhail P. Slichenko, Olga N. Zavalishina

The Concept of Modeling Multidimensional Signals, Processes and Images in Hybrid Real-Time
Artificial INtellIZENCE SYSTEIMS ....oeuieuiieeiieiieit ettt ettt ettt ettt ettt et e et e et e eseesae e st enteenaeeneesseeeneennes 976
Viadimir V. Syuzev, Andrey V. Proletarsky, Dmitry A. Mikov, Ivan I. Deykin

Multimodel Approach to Forecasting Nonlinear Nonstationary Processes in Optimal Control
PLODICIMS ...ttt ettt b e a e a et e e b e e bt b e e he e bt et e e bt h e bt e h e bt et e e bbb eaeenee 983
Alina M. Minitaeva

Dynamic Errors of the Switched-Capacitor Discrete-To-Analog Filters in Control and Monitor
N 1S 10 OO OO OO RSSO 988
L. K. Samoilov, D. Yu. Denisenko, I. V. Pakhomov, 1. A. Alferova

Exploring the Effectiveness of the System for Processing the Results of a Free Associative
EXPEIIIMENL ...ttt ettt et et b e st b e bt e a et e st e b e st e ebe s he e bt ebt et et et e bt sb e b eaeeane 994
Viadimir R. Barinov, Yuriy N. Philippovich, Anna Y. Philippovich

Spectrum Transformation in the System of Discrete Fibonacci FUnCtions............cccocceveviienieienieieneneee 1001
Boris I. Bychkov, Viadimir V. Gurenko, Viadimir V. Syuzev

ChatGPT and Unified State Exam in COMPULET SCIENCE. ......ecveervereieierieriieieeiieieeeteeieeseeeee e ee e seeeneeenes 1006
Viadislav S. Popov

Study of Optic Gas Sensor Calibration Problems............ccceeiiieieieiiiiie e 1012
Andrey A. Ivantsov, Elizaveta A. Mironova, Mariya Yu. Ryakhina

Algorithm of Sliding Correlation-Spectral Analysis for the Pulse Wave Instantaneous Frequency
ESIMALION. ...ceuteititiieit ettt sttt ettt se ettt e st b e eh e ae ettt et besaeeaeeae s 1017
Leonid V. Labunets, Mariya Yu. Ryakhina

Visualization of Bipolar Aggregation Operators Based on a Modified 3D Balance Model ............ccccccuene.e. 1023
Sergey A. Sakulin, Nikita Gavrilov, Igor I. Lychkov, Alexander N. Alfimtsev

Stabilization of a Dynamic Video Stream Taking into Account Vehicle Movement Characteristics.............. 1029
Daniil A. Loktev, Alexey A. Loktev, Lilia A. Illarionova

Forecasting the Occurrence of FOTest FITeS ........coiiviiiiiiiiiiiiiieiccs ettt 1035
Sergey Nelyub, Alexander Dolinsky, Alexey Balabanov, Marina Zhamnova

Fitting the Keeling Curve: Using K-Dimensional General Linear Fitting in LabVIEW .............ccccooiininenn. 1040
Viadislav S. Popov

Intelligent Analysis of the User Interface of Mobile Applications to Search for Functions and
SEIVICES .envvitinieiietet ettt ettt ettt ettt b et e b bbb bt bbb et b ekt b et h e n et b e a et b b ne e 1046
Dmitry A. Vidmanov, Alexander N. Alfimtsev



Detection of Phase Modulation Disorder of Narrowband Radio Signals Against a Background of
WHhite GAUSSIAN INOISE ....couveutitirtiitieieeitetetete sttt ettt ettt ettt st b e bt e ee et et et st e bt saeeueemeensenneneeenes 1051
Yu. E. Korchagin, K. D. Titov, O. N. Zavalishina

Using Machine Learning Methods to Analyze Optimal Oil Drilling Sites...........ccoevvevierieviiecienieseenieeieenne. 1056
M. A. Durova, A. N. Zein, D. O. Tsaplin, D. S. Filippov, A. A. Krasnova, A. D. Ismailova

Introducing Text Analysis Algorithms in Decision Support Systems for Automated Evaluation of
the DOCIOT PIESCIIPLIONS ......eiiieiieiieiieie ettt ettt ettt ettt et e e st e e st e s bt e bt ese e et smeesaeesneaseenseenseeneesneens 1061
Nekoula Haddad, Konstantin S. Myshenkov, Gennady 1. Afanasiev

Multi-Agent Reinforcement Learning as Interaction Model for Online Multi-Object Tracking.................... 1066
Vladislav E. Bolshakov

Decentralized Edge-Al System for Real-Time Syrian License Plate Recognition Using Khadas
VI3 Lttt ettt h et b et b et h et et b e h et bt h et eb e bt bt eh et bt bt ettt et bt st e e ebentene 1072
Salman Ali, Ahmad Hamed, Alexey Y. Spasenov, Dmitry V. Berezkin, Omar Hamdoun

Investigation of the Grid Convergence of a Finite-Difference Model of the Dynamics of an
Electrically Charged Gas SUSPENSION .......cueruieriieitieieeiteeiestesteeteeteeteesaessaesseesseessessesssesseesseasseenseessesssesseens 1077
Dmetree A. Tukmakov

Research of Metrological Aspects of Apparent Power Measurement..............cceceeeerenerenencneeienienese e 1083
Sergey A. Podobuyev, Konstantin Y. Potanin, Polina D. Bulekova, Andrey N. Serov

Creating 3D Models Using Segmented Point CLOUAS..........c.ooieriiriiiiiieiierieeeie et 1089
Danila A. Ovchinnikov, Artem A. Milevich, Timofey Y. Krutov

A Study on the Application of Using Hypernetwork and Low Rank Adaptation for Text-To-Image
Generation Based on Diffusion MOELS.........ce.eiiiiiiiiiiii ettt 1095
Artyom O. Levin, Yuri S. Belov

Using Quantum Algorithms for Uncertainty ProCesSINg ..........cccccerieriieriieiiieiieniesieseenieesie e see e seeeneeeneeens 1100
Alexandra. V Volosova

Intelligent Management of University International ACHVILIES ........ceeoveieriirererieieieieiee e 1105
Anastasia V. Krivtsun, Anton M. Lankin, Dmitriy V. Grinchenkov, Daria N. Kushchiy

PESQ Enhancement for Decoded Speech Audio Signals Using Complex Convolutional Recurrent
INCUIAL INEEWOTK ...vieiiieiiieeie ettt ettt ettt et e et eeetae e tae e tae e tbeessee e saeesseeessseessseessaeanseeessseanseeansseansaeenseaanseean 1110
Farah Shahhoud, Ahmad Ali Deeb, Valery I. Terekhov

Study of the Surface Phases Formation Features in the VT23 Titanium—Based Alloy During
QUENCHINE ..ottt ettt et et e et e e b e e st e esbeesaesbe e seesbeessesssesseesseeseesseesseessasssasssessaensennsenssensns 1116
Boris E. Vintaikin, Anastasia I. Aleynikova, Andrey E. Smirnov, Olga A. Tsinkolenko

Speech Enhancement and Denoising Audio for Hard-Of-Hearing People in Universities............cccceecuerueennen. 1121
Anton Kanev, Veronika Shapovalova

Mathematical Modelling of Overhead Electric Power Line Wire Oscillations ...........ccceeeverereneneeieneenenn. 1126
Viktor Aushev

Development of Algorithmic Support for the Geoinformation System Intended for Urban Space and
ENVIrONMENt DESIZI....ccutiiuiiiiieitieiiete ettt ettt ettt st s e bt et et e et e b e sbeenbeebeenbeentesaeesae 1135
Olga O. Kozeeva, Igor V. Chukhraev



Models as a Key Factor of Environments Design in Multi-Agent Reinforcement Learning........................... 1141
Kirill A. Morozov

A Framework for 4G/5G Radiocommunication Systems Modeling Using Cognitive Flow Analysis............. 1146
Ilya A. Prokhin, Lyudmila A. Zinchenko

Data Security in Web 3.0 Based on Full Homomorphic Encryption ...........cccccceeviervenienieseeieeciesieneeeeene 1151
Boris S. Goryachkin, Ekaterina D. Vdovkina

Tree Segmentation of LiDAR Point Clouds Using a Graph-Based Algorithm............ccccooeiiiiiininiiiinneene 1156
Valeri Terekhov, Denis Bondarenko, luliia Ryzhkova, Daniil Zelinskii

The «Stag Hunt» Social Dilemma in Multi-Agent Reinforcement Learning ...........cccceceeveeveneneneneneeneennenn 1162
Egor F. Morgunov, Alexander N. Alfimtsev

An Approach of Using Ultrasound to Obtain Information About Muscle Contraction ............ccoceeeeeeeeeennene 1167
Ekaterina A. Romanova, Viadislava V. Kapravchuk, Leonid R. Kondaurov, Ahmad M.
Hammoud, Andrey N. Briko

Modeling the Remaining Useful Life of a Gas Turbine Engine Using Neural Networks ...........cccccovevevreneenn. 1172
Aleksandr N. Smirnov, Sergey N. Smirnov

Metagraph Storage Implementation Using Relational Database Based on Mutability/Temporality
AADPTOACK <.ttt h ettt e bt b e h e h et e e b et e bt e h e eh e st et et e et bt ehe bt eneenbeeen 1178
Yuriy Gapanyuk, Evgeny Belousov, Anatoly Nardid, Danila Gromozdov, Alexey Molchanov

Speech Disorders Analysis Using a Line of Narrow-Band Filters.............ccoooeiiiiiiiiiiiiineeeceeeeen 1185
Mikhail V. Belodedov, Roman V. Fonkants

An Intelligent System for Classifying Emotional Coloration of COmMMENts ..........cccceceeeeienenenenenenneeiennns 1190
Valeriia O. Zarubenkova, Maria Skvortsova, Habib Fardoun

Study of the Surface Layers Structure of Fe-Cr-Ni Dispersion-Hardening Alloys After Laser

Processing and NIITIAING ......c.eeveeriiiieieie ettt ettt et e b e sb e b e et e e bt sseesieesaeesbeeneeeneeans 1196
Boris E. Vintaikin, Tatyana I. Kopylova, Andrey E. Smirnov, Natalia A. Smirnova, Yaroslav V.
Cherenkov

The Search for Anomalies in Network Traffic..........ccccoiviviiiioiiii e 1201

Anton Kanev, Daniil Kalinnikov, German Panov, Daria Rumak

Comparison of Genetic and Bayesian Neural Architecture Searches for Anomorphosis
APProximation PrODICIN .........c.coiiiiiiiiiiiieiceeecteseee ettt ettt b e b eta e e eeste e be e beesbeessesraessaesseesseesseensens 1205
Denis O. Ishkov, Valery 1. Terekhov

Dynamic Programming in Tasks of the Russian Unified State Exam in Computer Science ............cccccueunee. 1212
Viadislav S. Popov

Simulation Modeling Network Traffic Behavior Using Regression Analysis in Wavelet Domain ................ 1218
Yury S. Bekhtin, Kirill S. Balanev

Gaze Tracking with Multi-Modal Neural Network in Desktop Environments Using Generic Web

(15115 ¢ NSRSt 1224
Karim Kohel, Mohamed Osama, Nourhan Mohamed, Mohamed Mokhtar, Omar Tamer,
Mohamed Waleed Fakhr



An Algorithm for Automatic Image Segmentation Using the Sobel Method for an Optical
(010111103 1 Lot Ko 0o T 1 o] 1) RS 1229
Olga Pchelkina, Petr Luzhnov

Analysis of the Selection of the Cold Plasma Device Therapeutic Electrode Electrical
CRATACKETISTICS «.veuveveeutententerte ettt et ettt et ettt b e bt et et et e bt s bt e bt e bt es s et et e bt e bt eb e ebees b et et e besbeebeesees b et enbenbesbeebeenean 1235
Mariia Arakelian, Alexander Kobelev

Features of the Implementation of Real-Time Text-To-Speech Systems with Data Variability ..................... 1241
Pavel E. Belonozhko, Yuri S. Belov

Research of Hemodynamic Parameters Variability During Photoplethysmographic Signals
Prolonged REZISIIAtIONS. .......cveiieriieiieiieieeteett ettt et e st e se e teebeesbessaesseesseesseesseessesssassaessaesseesseessesssessaenns 1248
Diana A. Ziganurova, Daria A. Derevesnicova, Petr V. Luzhnov

An Efficient Technique for Determining Tree Coordinates Using LiDAR Data Via Deep Learning............. 1253
Ilya A. Grishin, Boris S. Goryachkin, Valeri I. Terekhov, Sergey I. Chumachenko

New Generation of B Programming Language for Data Analysis Tasks..........ccccecevenenininiinicenencncncnene. 1259
Gleb S. Brykin, Boris S. Goryachkin

Computer Simulation of Velocity Fields in the Flow of Plate Models with a Given Roughness ................... 1265
Dmitryi Chernykh

A Technique for Increasing the Accuracy of Frequency Measurement When Using a Method Based
0N Phase INCIemMent ANALYSIS.......ccveviiriiiieiierieie ettt et e st et e et esaeseessee st esseensesssessaessaenseensesnsesnnesnnenns 1271
Elizaveta A. Budkina, Alsu I. Nurtdinova, Kirill A. Ivanenko, Andrey N. Serov

Assessing Software Interface Quality in the Humanmachine Interaction Systems ..........c.ccoeeeeeeieniereneneenne. 1278
Sergey V. Tarkhov, Lyaylya M. Tarkhova, Anastasia Sh. Minasova

Video Camera with Controlled Sensor Position for Physical Simulating Decalibration of Intrinsic
Camera ParametersS.........ccoouiiiiiiiiiiiciccc e e 1283
Danil V. Eremin, Ekaterina V. Shmatko, Olga V. Pechinskaya, Anton Yu. Poroykov

Building a Forest Fire Digital Twin Based on the Aerial Photography Data...........cccccoeiiiiiiiinieneieieee, 1288
Anastasia Sh. Minasova, Anna A. Shirokova, Alexander N. Lapin, Shamil M. Minasov, Mikhail
V. Ivanov, Mikhail V. Kuznetsov

Computer Simulation of Microparticle Trajectories in a Laboratory Study of Lunar Dust Dynamics........... 1294
Yangyang Tian, Anton Yu. Poroykov, Inna A. Shashkova, Ilia A. Kuznetsov, Alexander V.
Zakharov

Improving Sign Language Recognition with Machine Learning and Artificial Intelligence...........c.cccccouenuee. 1299

Arifa Ashrafi, Viktor Sergeevich Mokhnachev, Alexey Evgenyevich Harlamenkov

Evaluating the Accuracy of kNN Classifier for Gesture Detection Based on Forearm EMG Signal ............. 1305
Viacheslav A. Bezrukov, Rodion R. Vakhitov, Stepan A. Chuykin, Pavel Y. Anuchin, Anton V.
Kruglov, Anna Yu. Siziakova

Modeling Digital Document Flow Processes with Stochastic Timed Petri Nets........ccccoceveveveeiincncncnenne. 1310
Yuri V. Stroganov, Artyom E. Bogachenko

Development of a Verification System for the Socio-Economic Entities in a Virtual Tunnel Safe
INEETACTION. ...ttt ettt st et sa e bt ettt et bbbt et oo a et e b e 1315
Elena A. Kirillova, Alexey I. Lazarev



Analysis of the Nonlinear Multimode Systems Under the Limited Measurement Conditions............c..c....... 1320
V. D. Gorodinov, M. S. Kuts

Automation an Algebraic Algorithm for Solving the Inverse Problem of Electrocardiography..................... 1325
Yana A. Kupriyanova, Galina V. Zhikhareva, Polina B. Gamaliyenko, Polina M. Zhuchkova,
Igor V. Andreev

Utilizing Gyroscope Data for Classifying Types of Fencer Movements in an Assistive Coaching

Polina Andreeva, Alexey Tikhomirov

Application of a Model Based on a Variational Autoencoder for Music Generation .............cecceceeveeruenennenne. 1336
Eugeniy D. Mosin, Yuri S. Belov

Data Analysis System Based on the Intelligent AZEnt............cccoeiieiieiieienieieeee e 1342
Tatiana I. Buldakova, Anna V. Lantsberg

To the Question of Increasing the Reliability of Measurements on the Basis of Application of
Bayesian APPIOACH.......cccuiiiiiieeiietieit ettt ettt ettt et e et e et e e re e b e e beebeenaeeneesneenteenseenteenaennaens 1347
Rustam Z. Khayrullin, Anna S. Zenger

On Dynamic Resource Allocation Schemes for D2D Communications Over Ultra-Dense 5G
CellULAr NEEWOTKS......ceitinieiiititciite ettt ettt b et b e b 1353
Fady Anis, Mohamed Hussein, Sherif El Diasty, Mohamed H. Abd Elazeem

Improving Production Management and Control with Intelligent Chatbot Services.........ccccecevveeienincnennene 1359
Rami Mashkouk, Viadimir Novitsky, Anna Korzanova, Daniel Kornev, Konstantin Myshenkov

Selecting the Alternating Current Waveform Measurement Channel for Detecting a Feeder with a
Single-Phase Ground Fault............ccoiiiiiiieee ettt et sttt ettt 1364
Alexander O. Paramzin, Stanislav Y. Dolinger

Strengthening Health Care Networks: A Security Model for Enhanced Cyber Resilience Using

D702 0 B 5 (03115 74 o103 £ USSP 1369
Heidi Melhem, Emad Salloum, Atheer Yousif Oudeh, Mohammad Anbar, Mohammed Molhem,
Ivan Golubtsov

Channel Allocation in 5G Networks Using Ant Colony Optimization Algorithm.............ccccceevvreiircieneennennn. 1375
Areej Hussein, Mohammad Anbar, Mohammed Molhem, Atheer Yousif Oudeh, Mohammad
Nassr, Habib Fardoun

A Sliding Mode Reaching Law Based on Hermit Neural Network ...........ccocoooiiiiiiiiiininieeeeee 1380
Mohammed Molhem, Mohammad Anbar, Rim Omran, Mohammad Nassr, Hamid Ali Abed Al-
Asadi, Maria Skvortsova

Emergent Program Synthesis Based on Reinforsment Learning and Computer Vision Techniques.............. 1384
A. R. Pitikin, A. G. Sherstova

Technical Vs Fundamental Analysis for Egyptian Stock Market Prediction Using a Unified
ENSEMDIE REGIESSOT ...ttt ettt ettt et ettt st e s b e e bt e st ese e e et e bt et e ebeemeenbe e ebesbesaeeneenean 1389
Sherif F. Fahmy, Shereen F. Fahmy, Mohamed W. Fakhr

Creating Three-Dimensional Models Using Lidar Data ClassifiCation ...........cccceccevuerenenerencnnceienenenennns 1398
Danila A. Ovchinnikov, Alexei V. Kovalenko, Dmitry O. Smyslov, Anton I. Kanev

Enhancing Multipath Routing and QoS in SDNs with AT AIZOrithms ..........ccceciriiiiiiiniiiiieeeeeee e 1404
Mothanna Alkubeily, Bushra Hasan, Olga V. Zudina



Diver Gestures Recognition in Underwater Human-Robot Interaction Using Recurrent Neural
INEEWOTKS ..ttt ettt ettt et a e bt bt e a ettt e et e b e sbe bt ebt e s e et ettt beeaeeaee 1410
V. A. Plotnikov, T. R. Akhtyamov, V. V. Serebenny

Using a One-Dimensional Linear Microphone Array to Identify Work Area Noise Sources..........ccccueenenne.. 1415
Daniil A. Laukhin, Viktor V. Statsenko, Anna S. Drankova, Ivanov V. Mikhail

Development of a Laboratory Stand for Automated Mechanical Production of Stromal-Vascular

Fraction from AdiPOSE TISSUE.......cc.eeruieiiieiieiieet ettt ettt ettt e sttt et esee et e s bt e beesteeaeeneesneeeseesseeseenseeneeas 1421
Andrey N. Briko, Alexander V. Kobelev, Alexey N. Tikhomirov, Ahmad M. Hammoud,
Konstantin V. Kotenko, Ilya I. Eremin

Investigation of UAV Obstacle Avoidance Algorithms in a Simulated Complex Environment...................... 1426
Li Jingyi, 1. K. Romanova-Bolshakova, Liu Yi

GENERAL TOPICS FOR ENGINEERS

Dynamic Analysis of Pair Undulating PropulSors ..........coccveoiiiiirieiieiieeeeeeeesee et 1432
Aws Ahmad, Nikolay Tschur, Arkady Yushchenko, Ammar Shararh

Continuous Degasser for Steel Melt Treatment. .........cc.ecveiieriereecieeie ettt reeaesaeseeesreeseeenns 1437
Viacheslav A. Murashov, Konstantin V. Strogonov, Dmitry D. Lvov, Andrey K. Bastynets

Software Emulator to Provide the Interoperability of Wireless Sensor Networks Protocols............ccceeueeee.. 1443
Farah J. Yousef

Research of the Applicability of Rectangular-Shaped Volutes for Pumps of Various Parameters.................. 1447
Alexander K. Lyamasov, Andrey V. Filatov

Modeling of Resistivity Profiles in Multicrystalling SiliCOMN .........cecueriiieiiiiiiiieieeee e 1452
L. N. Radchenko

Ontological Analysis of Metacognitive Processes of Teaching Technical Disciplines..........cccceccecverierenennene 1457
Pavel A. Panilov, Tatiana Y. Tsybizova, Alexander S. Orlov, Ivan O. Makarov, Alexander E.
Komkov

Evaluation of Cognitive Computing and Algorithms in Engineering.............cceceeeeieninieniiinieieeeeeee 1462
Pavel A. Panilov, Tatiana Y. Tsybizova, Maxim A. Kocheshkov, Georgy A. Voskresensky, Kirill
P Grishin

Recognition of Forest Damage from Sentinel-2 Satellite Images Using U-Net, RandomForest and
XIGBOOST ...ttt ettt sttt ettt ettt h e sh et e et b e sh e bt e ae et ae et be bt e ae et et et et b saeeaeeaeen 1468
N. S. Podoprigorova, F. A. Safonov, S. S. Podoprigorova, A. V. Tarasov, A. N. Shikhov

Raman Lidar for Equipping Carbon POLYZONS ........c..ccceeiiiiiiieriieii ettt 1474
V. A. Devisilov, V. V. Diachencko, V. G. Shemanin

Reduction of Residual Stresses in Aluminum Oxide Films by Ion-Plasma Methods..........ccccooveiveiineneen. 1480
Aleksey Kouptsov, Viadislav Maltsev, Svetlana Sidorova

Sensing Voltage of MEMS Accelerometer Using Polycrystalline Silicon (Si),Gallium Arsenide
(GaAs) and Germanium (G€) .......ceevveerueeeerieriiertieteeteeteseeseesseesseeseassesssesseesseesseessesssesssesseesseessesssesssessaenns 1484
Amr N. Elsayed, Iman G. Morsi, Roshdy A. Abdelrassoul, Ahmed K. Mahmoud



Ultra Sensitive Rapid Electrochemical Detection of Lead Based on Laser Reduced Graphene Oxide
Sensor in BioloZICal ODJECT ... ....ccuieiiiiiitieitieieee ettt ettt ettt st sae et e e et eente e s e neebeeneenees 1490
Shojaa A. Aljasar, Ekaterina S. Marchenko

An Ultra Sensitive Electrochemical Determination of Trypsin Based on Laser Reduced Graphene
Oxide Annular Sensor in Biological ProdUuCt...........c.cccieiiiiiiieiieiiee ettt 1496
Shojaa A. Aljasar, Ekaterina S. Marchenko

Design and Optimization of Novel Laser Reduced Graphene Oxide Sensor for Neural Signal
AN T 8 e 1 o) USSRt 1502
Amrit L. Hui, Mrinal Vashisth

Design and Optimization of Laser Reduced Graphene Oxide Sensor for Cognitive Sleep and
Spatial Factors INVEStIGATION .......c.eecvieieeieiieriiesie ettt ettt e e st e stee s e ebeesaesneesseesseenseensesnsesnsenseensennses 1508
Amvrit L. Hui, Mrinal Vashisth, Nirmal K. Hazra

On Modeling of Target Heating by a Kilovolt Electron Beam ............cccoccoioiiiiiiiiiiniiicceeeeeeee e 1514
M. A. Stepovich, A. N. Amrastanov, M. N. Filippov, V. V. Kalmanovich

Function for Optimization Parameters of Power Engineering Objects.........ccceviereeiiiecierienienieieeie e 1519
Vitaliy S. Antipenko, Nataliya S. Nikolaeva

Algorithms for Optimizing the Values of Parametric Series of Machine Tools............cccceviniiincienenencnnne. 1524
Vitaly S. Antipenko, Nataliya S. Nikolaeva

Optimized Transmission Parameters in a Cognitive Radio Network Using Metaheuristic Algorithms ......... 1530
Hassan Elkamchouchi, Yasmine Abouelseoud, Gehan Abouelseoud, Alaa Hassan

Analysis of Regulatory Requirements for Providing Personal Protective Equipment to Electric
Power Industry Employees in Russia, the USA and Canada............cccoeerieieiiiiiineniceeeee e 1535
Olga E. Kondrateva, Oleg A. Loktionov, Dmitry A. Miroshnichenko

Steady-State Heat Exchange in an Electrically Heated Bath Stove with a Daily Cast Iron Heat
ACCUIMUIALOT ...ttt ettt sttt ettt e ae bt bt e bt eae et et e ae st e e bt sbeebeemtestententenbesbeeueeaeen 1540
Michail S. Purdin, Vadim V. Yuzyuk

Principles of Forming Machine QUality CIiteria.........cceccueriereerieeriiiieiiesiesteesseeresereseesseesseesessaessnesseesseenns 1546
N. N. Barbashov, A. A. Polyantseva, S. V. Shanygin

Security Analysis of Wireless Sensor Networks in Prospective Aircraft Industry...........ccooveeneiieneenennn. 1552
Mikhail 1. Chekunov, Vasiliy 1. Ermakov, Alexander P. Tetin

Productive Assets Management System as a Way to Increase the Efficiency of the Energy Facilities

L070) 115 o) FO OO OO OSSOSO USSP 1558
Gleb Reutin, Yuliya Zatsarinnaya, Guzel Valeeva, Eugenii Fedotov, Konstantin Suslov, Rustem
Gainullin

The Use of Fast-Flowing Chemical Processes for the Application of Metal Coatings in Artistic
CLEALION ...ttt sttt et et be bt e b e e bt e a et e et e bt s h e bt e bt ea s e et e bt bt bt ea e sttt besae b eae s 1564
S. Yu. Bogoslovskii, N. N. Kuznetsov, A. D. Atangulova

Separate Method in Simulating the Spindle Unit DYNamics .........c.cccevieriiereeoienienieieie e 1569
Andrey G. Shirshov, Sergey 1. Dosko

Generalized Algorithm for Website Parsing ............cccooeiiiiiiiiiieeee e 1575
Artyom S. Volkov, Mikhail V. Chernenky



ChaCha20-AES Combined Algorithm with 512 Bits 0f SECUIItY ......c.ccceevieriieiieieeiecieee e 1580
Amr M. Elrashidy, Mohamed H. Abd Alazeem, Ahmed A. Abd Elhafez, Mohamed F. Abo Sree

Mathematical Modeling of Contact Interaction of Fuel Section Elements, Including Up to 350

Pellets, CONSIACTING CTEEP ..ocvverviervieieetieiestesteesteeteeteeetesteesteesseeseessesssesseesseesseesseesseessasssesssesseessessesssessaenns 1586
Pavel S. Aronov, Mikhail P. Galanin, Alexandr S. Rodin

TRANSPORTATION

Algorithms of Signal Processing in the System for High-Speed Corrugation Monitoring of Rails ............... 1593
Vasiliy Ya. Koluchkin, Nikita E. Marenov

Modelling Approaches and Control in Autonomous Driving and Advanced Driver Assistance

Yazan Wassouf, Andrey V. Tarasenko, Viadimir V. Serebrenny

Toward More Safety on the Roads: Development of a Lane Keep Assistance System for Public
6211 0T ) USSRt 1604
Semeon V. Tsukorenko, Andrey V. Tarasenko, Yazan Wassouf, Viadimir V. Serebrenny

Assessment Approaches of Climate Factors Influence for Design of Overhead Transmission Lines ............ 1610
Oleg A. Loktionov, Nikolay S. Kuznetsov, Mikhail A. Zabelin, Daniil O. Maksimov

Estimation of Accident Rates in Russian Power Grid System Under Climate Factors............ccccoecveceeiennnnn. 1615
Oleg A. Loktionov, Mikhail A. Zabelin, Nikolay S. Kuznetsov, Daniil O. Maximov

Study of the Environmental Control System of a Supersonic Passenger Aircraft............ccccoeevvveieriienreennenee. 1620
G. V. Kruzhilova, 1. V. Tishchenko

Study of the ECS System of a Passenger Aircraft with a Hybrid Propulsion...........cccocoviiviiiieneicncneee 1626
S. A. Dmitruk, 1. V. Tishchenko

Author Index





