Rudenko International
Conference "Methodological
Problems in Reliability Study of
Large Energy Systems"

(RSES 2023)

E3S Web of Conferences Volume 461 (2023)

Olkhon Island, Russia
9-15 July 2023

ISBN: 978-1-7138-8496-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 4.0 International License. License details:
http://creativecommons.org/licenses/by/4.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2024)

For additional information, please contact EDP Sciences — Web of Conferences
at the address below.

EDP Sciences — Web of Conferences
17, Avenue du Hoggar

Parc d'Activité de Courtabceuf

BP 112

F-91944 Les Ulis Cedex A

France

Phone: +33 (0) 1 69 18 75 75
Fax:  +33(0) 169 28 8491

contact-edps@webofconferences.org

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

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

A Software Platform for Constructing a Digital Twin of the Integrated Energy System...........cccecceveeiieneennnee. 1
Stennikov Valery, Sokolov Dmitry, Barakhtenko Evgeny, Mayorov Gleb

Analysis of the Prospects for the Gas Industry to Meet Russia’s Needs for Primary Energy
Resources and Assessment of the Possibilities for Exporting Russian Gas...........cccccuevvereerieerieeieeeeneenieenseenens 5
Senderov Sergey, Rabchuk Viktor

Problems of Searching for Critically Important Combinations of Gas Industry Objects from the
Position of ENsuring ENergy SECUTILY......cc.eirtiiriiiiiiiiiieitieteee ettt sttt ettt 11
Vorobev Sergey, Edelev Alexey

Application of the Rating Method in Energy Security Assessments at the Regional Level .........c..cccccceveninen. 16
Smirnova Elena, Senderov Sergey

About the Planned Reliability of Electric POWer SYStemS.........ccoiiiiiieiiiiiiiie et 25
Krupenev Dmitry

Formation of Power Equipment Repair Schedules Using Indicators of Planned Reliability...........cccccoevennenene 29

Krupenev Dmitry, Boyarkin Denis, lakubovskii Dmitrii

Usage of Electric Energy Storages to Increase Controllability and Reliability of the Belarusian
ENEIZY SYSTOIM. .. .eiuiiiitieiieiiteee ettt ettt h e b e bt e bt et s a e e sb e e s bt et e ea bt eate e bt e ebeenbe e be e eeenaeeaeesaeenne 33
Kashyn Mikhail, Novikov Nikolay, Novikov Alexander

Ensuring Balance Reliability in Managing the Development of Electric Power Systems: Condition,
Problems, INfOrmation CONEENT ..........ccoiiiiiuiiiieii it et e e e e et e e e e e seeeaareeeeesseesaaaeeeeessssssnnaseeeeesessnnnes 38
Chukreyev Iurii, Chukreyev Mikhail

The Influence of Models Assessing the State in Task of Ensuring Balance Reliability on Managerial

Decisions When the Ups PIANNING ..........ccoeiiiiiiiiiieiieiecieceese ettt sttt te s e esbeesaessaesseesseeseesseessessnenns 44
Chukreyev lurii

Information Content the Task of Balance Reliability in Managing the Development of Electric

Lo N ] 155 10 OSSPSR 50
Chukreyev Mikhail

Accident Analysis of 220, 500 kV Overhead Lines of the Main Power Systems Network..........c..ccceverenennen. 55

Galiaskarov Irek, Misrikhanov Misrikhan, Ryabchenko Viadimir, Shuntov Andrey

Synthesis of Control and Observation Laws Power System Based on Generalized Formula

Ackermann fOr MIMO SYSEEIIIS ........ecuiiuieieieierieeteite ettt et et ste et e bt ettt e et et e seestesbeebeeseeneeseeneensessesseeneaseaneans 61
Galiaskarov Irek, Misrikhanov Misrikhan, Ryabchenko Viadimir, Tregubov Eugene, Shuntov
Andrey

Methodological Approach to Assessing Additional Active Power Losses in Overhead Power Lines
at NON-SINUSOIAAL MOAES .......eetieiieie ettt ettt et ettt e st e bt et eseees e e eseesbeeaneenteeneeeneeeneenseenes 66
Kovernikova Lidiia

Polyhedron Circuit Topology Switchgear as a Novel Complex SOIUtion...........ccecveeveeierieneeneenieeie e 72
Grinev Nikolai



Multi-Criteria Comparison of 220 kV Switchgears Which Have Different Circuits of Electrical
COMNECTIONS ..ttt ettt ettt ettt et b bttt ea et et e bt sa e bt eae e et et et e bt sh e e bt eaeeae e st embemae st e ebesaeeueemeennennentennenae 77
Grinev Nikolai

X-Ray Digital Imaging Detection System for High-Voltage Equipment InSpection ...........c.ccoceecerveeienenencnnene 82
Darian Leonid, Obraztsov Roman, Nikitin Oleg

Seasonal Changes in the Concentrations of Cellulose Aging Markers in Transformer Oil ............ccccceereennnee. 86
Darian Leonid, Obraztsov Roman, Maksimchenko Alexey, Polistchook Vladimir, Asoskov
Sergey

Reliability of Heating Networks as a Factor of Sustainable Development of Thermal Power
IIUAUSIIY ottt ettt et e te et e esb e et b e et b e skt e b e e b e esbeeraeeae et e e st e s bt enbeesbe et b e teebeenbeenbeeraeeneeereenseenes 91
Akhmetova Irina, Zalyalova Alina, Nurislamova Adelya

Methodological Issues for the Formation of Reliable and Efficient District-Distributed Heating
N 1S 10 OO OO P USSR 95
Postnikov Ivan

Forecasting Changes in the Parameters of the Failure Flow in Heat Networks at Different
TEMPETATUTE GTAPIS ....eveieiiieiieeiieiiesie ettt ettt e st et et e et e e etestee st eeseeseessesseesseesseenseanseanseessessaesseenseensesnsesnsesneenns 99
Vankov Yurii, Kuznetsov Pavel, Izmajlova Evgeniya, Garnyshova Elena, Valiev Radik

Transformation of Corporate Governance in the Face of Modern Challenges ............ccccooveviniiiieiienienencnnne. 104
Sheveleva Galina

Multi-Agent Optimization in Solving the Problem of Optimal Power System Control and
REIIADIIEY ASSESSIMEIL......c.ueitieiieiieiie ettt et ettt st esae et e enteeateeseeeseesb e e bt emteemeesmeeeseaseenseenseenseeseenseenseenseennas 109
Domyshev Alexander

Investigation of the Impact of Integrating Renewable Sources with Variable Power Generation,
Taking into Account Restrictions on the Voltage Stability Limit ...........cccocvevieiiieciiniienienieeee e 113
Rahmanov Nariman, Kurbatsky Viktor, Guliyev Huseyngulu, Tomin Nikita, Yagubov Ayaz

On Convergence of Nonlinear Topological Algorithms for Calculation of Steady Modes of Electric
INEEWOTKS ...ttt sttt ettt b e bbb e bt s et e bt eae et et e b ae st be bt eae et ennenee 118
Akhmetbaev Dauren, Akhmetbaev Arman

Simplified Topological Algorithm for Forming a Steady Mode of Electric Power System ............c.ccccvevennen. 122
Jandigulov Abdygali, Rauan Korgaubek, Bystrova Svetlana

A Method for Synthesizing and Analyzing Fault Trees to Improve the Survivability of a Demand
RESPONSE AGEIEZALOL .....iiieitieiiete ettt ettt ettt sttt e bt et ea e eb e e sb e e bt e bt et e eaeesaeesbeenbe e bt enbeemaeebeenbeenbeennes 126
Kolosok Irina, Korkina Elena

Estimation of Acceptable Failure Rates for Equipment of Power Distribution Network ..........cc.cccccevenennene 132
Vanin Artem, Gabdushev Dmitry, Tulsky Viadimir

Development of Methods for Visual Representation of Low-Frequency Oscillation Parameters in
POWET SYSTEIIIS ...ttt ettt ettt st b et et ea e e bt e e b e b e e bt et e e atesaeesbeeebe et e enbeesteeneenbeenbeenees 138
Popov Alexander, Butin Kirill, Rodionov Andrey

Identification of Electricity Theft Perpetrators in the Low-Voltage Distribution Network .........ccccccceenennnne. 143
Golub Irina, Boloev Evgeny, Anfinogenov Alexander, Buchinsky Anatoly, Maslennikov Andrey



Assessment of Energy Security Levels Objects Using Complexes Data Collection, Processing and
IMANAZEIMIENT ...ttt ettt ettt ettt ettt ettt e ettt st e e ettt st e e eab e e sabeeeabeesabeeeateesabeesabeesabeeeateesabeenabeesaneenane 150
Sultanov Mahsud, Boldyrev Ilya, Ivanitckii Maksim, Shamigulov Petr

Cyber Security Risks of Interconnected Information Systems in Intelligent Management of
MICTOZIIA COMIMUINITIES ....vvevvetiereeteeteeeeesteesteeseesseestesseesseesseesseassesseesseesseesseessesssesssesseessesssesssesssesseesseessensses 155
Gurina Liudmila, Tomin Nikita

Machine Learning Application for Power Systems Reliability ASSeSSmMent...........cceevevueerieeiireienieneenieeeeenne. 160
Sorokin Dmitry

Intelligent Control System to Increase the Flexibility of Power Systems — the Direction of
Development and a Way to Solve Problems in the Irkutsk Power System..........ccccooveviieciieciinienienieneeeeee, 165
Osak Alexey, Buzina Elena

Study of Transient Synchrophasors for the Development of Relay Protection and Control Systems .............. 169
Mokeev Alexey, Piskunov Sergey

Application of WAMPAC Principles in Distribution NetWorks ..........ccoccvevieririiiiciinieieieeieeeee e 174
Piskunov Sergey, Mokeev Alexey, Ulyanov Dmitry

Stability Margins Monitoring System Performance Evaluation for Various Methods of Transfer

Capacity Calculations with Transient Stability CONStraiNtS. .......ccueruiriiririeieieieieie et 179
Neuymin Vladimir, Mashalov Eugene, Aleksandrov Aleksander, Snegirev Denis, Klassen
Viktor, Teplukhin Daniil

Model and Experimental Research of the Transient Process for the Improvement of the Traveling
WaVE FaUlt LOCALION. «..c.eiiiiiiiitietiiceit ettt sttt ettt st sttt ettt be bt e be et esaenae e e b e 184
Khuziashev Rustem, Tukhfatullin Iskander, Smirnov Danil, Irkagalieva Iluza

Problems of Ensuring Reliability and Sustainable Development of the United Energy System of
Central Asia Under the Conditions of Energy Consumption Growth.............ccceceevieniieniieciiecieniecieseese e 189
Nasirov T. Kh., Trofimov G. G., Khamidov Sh. V., Tanirbergenov R. M.

Cable Technology as a Complex, Multicomponent Intelligent System Providing High Accuracy,
Reliability and SAFELY .......ooiiiieiiee et ettt et ettt e ettt ettt e n e eneenneeteeneas 194
Ivanova Vera, Tsypkina Victoria

Algorithmic Foundations of Automated Monitoring of Commercial and Technical Power Losses in
DISLrIDULION NEEWOTKS ....coeeiiiiiiiiieeteeteet ettt sttt ettt b e st b et e e et et saeebe b eae 200
Omorov T. T., Takyrbashev B. K., Koibagarov T. Dzh., Osmonova R. Ch., Imanakunova Zh. S.,
Zhanybaev T. O., Asiev A. T.

Ensuring Reliable Operation of Stranding Machine for Cable Production Through the Use of
INtelligent TECRNOLOZIES ......ccvviriieiieiieieeeeete ettt et e et et et et e ebeestesteesseesseesseesseessesssessaesseesseassesssesseenseessenssens 206
Isamukhamedov Dilshod, Ivanov Artem, Turabekov Aybek, Yokubjonova Diyora

Optimization of Schemes and Ways to Expand the Adjustment Range for the Power Supply of
Combined Heat and POWET PIANTS ......coouvvviiiiiiiiiieeeeeee ettt e ettt e e e e e e enaaae e e e e e e sesnsaaaeeeeeesssnnnnees 211
Burdenkova Elena, Garievsky Michael

Resource Modeling to Provide the “flexibility” of the Power System in Its Low-Carbon
REAEVEIOPIMENL ...ttt ettt et ettt e et e e taesteesbeebeesseessessaesseessaessaesseesseassasssenseesseensennsesneas 218
Alikin Ruslan



Developing a Three-Phase Converter to Be Used in a Prototype of a Virtual Inertia System Based
on Frequency and Active Power Relationship...........oooiiiiiiiiiiiiieiee s 225
Burmeyster Maxim, Berdyshev Ilia, Bulatov Ramis, Nasyrov Rinat

Analysis of Profitability of Production of Energy Companies of the Irkutsk Region ...........cccccevvevvenieennnnnnn. 231
Filatov Evgeniy
Problems of the Current State of Power Quality and Proposals for Their Solution............cccceevveenieneennnee. 237

Kovernikova Lidiya

Kolosok Irina, Korkina Elena, Demidov Ivan

Thermodynamic Analysis of the Processes of Interaction and Formation of Nitrogen and Sulfur
Compounds During the Combustion of Kansk-Achinsk Coals ...........cccooiriiiiiinieiiiineeeeeeee e 251
Elsukov Viadimir, Latushkina Svetlana

Prospects of Low-Carbon Development in Russia: The Role of Renewable Energy and Challenges
OF SAICHIONS ...ttt ettt b et b e bbb et et e bt s a e bt ebe e bt et et enae st e b b eae 256
Nefedova Liudmila, Solovyev Dmitry, Berezkin Michael, Degtyarev Kirill

Application of Bang-Bang Control for Frequency Control in Grids with High Number of Power
ELECIIONICS DIEVICES .. ..eetetietietieieee ettt ettt ettt st s at e s bt et e et e st e eb e e e bt e bt e bt embesaeesaeenbe e teenteeneeas 262
Khamisov Oleg, Idrisov Ildar, Vasilev Stepan

Development of Simulation Model of Smart Phase Selector Device .........c.ccoeveririeiienenenenenicecenieneee 267
Khojiakbar E., Kholiddinov I. Kh., Eraliev A., Tukhtasinov S., Komolddinov S.

Device for RedUCING ASYIMIMEITY ......ccueiieiiitiitieieeie ettt sttt ettt et et e ste st ebe st eseeseensesaesteebesseeseeneensenseseeaneene 272
Usmanov Eldor, Kholikhmatov Bakhriddin, Rikhsitillaev Bakhodir, Nimatov Kamoliddin

Distribution Network Planning with DG Units Considering the Network Reconfiguration and

REIHADIIILY ...ttt ettt h et b e skt s bttt b et et e bt e st bt e st bt b et s nen 277
Khasanov Mansur, Kamel Salah, Abdubannaev Jasur, Kurbanov Abror, Abdullayev Elnur,
Jalilov Urinboy

Research of Energy-Saving Composite Materials for Electric MOtOrS..........cccovvverierierieeiieieeiesiesieesve e 286
Sulaymonov Utkirbek, Jelutkevich Aleksandr, Nabiyevna Malika, Sayfullayev Oybek,
Berdiyorov Ulug’Bek

Development of a Unified Digital Transport and Logistics Intelligent Platform Based on the
INQLIONAL OPETALOT .....vvieivieeiieeeiieeteeetee et eeteeete e sttt eeteessbeessbeessbeeasseeasseeasseeasseessseesseensseessesnsseesssaenssesassesnssenns 290
Yusupkhodjaeva G. B.

Research Algorithm and Dynamic Characteristics of Three-Phase Electromagnetic Current
Transducers in Filter-Compensation DEVICES.........ccveviieriieiierieiieniienieesieete e ste st et eseeeeesaesssessaesseenseensesnnes 294
Makhsudov Mokhirbek, Karimjonov Dilyorbek

Theoretical Study of Characteristics and Mathematical Model of Convective Drying of Foods...................... 299
Saparov DJ. E., Sultonova S. A., Guven E. C., Samandarov D. 1., Rakhimov A. M.

Development of Magneto Elastic Transducers of Mechanical Quantities Invariant to Destabilizing
S To1 o) 4TSS 304
Amirov Sulton, Jurayeva Kamila, Nazirova Zamira



Control of Modes of Energy-Saving Vibro-Drying DEVICES ..........ccerieriirriiriierienieriieieeee e see s 308
Sultonova S. A., Saparov Dj. E., Mambetsheripova A. A., Usenov A. B., Alimova D. Q.

Intelligent Approach to Power System Management During Well Drilling in Terms of
Environmental IMPACT .........ccviiieriiiieiiiciciteit ettt ettt e steesteebe e b e esbeesbessaessaesseessesssesssesseenseessenssens 312
Makhmudov N. N., Akhmedova N. A., Sulitanofu K. M.

The Role of Energy Security in Forming the Foundations for Sustainable Development of Fuel and
Energy CompleX ENteIPIiSES .....c.eeuieuieieetieitiesieeite ettt sttt ettt et ste e st e e beeteeeesaeessee st eteenteeneeeseesseenseenseenees 316
Allaeva Gulchekhra

Application of Design Methods for Precision Energy Supply Systems in the Educational Process
Using Information TECRNOIOEY .......ccvvivieiiiieeiieiieieee ettt ettt te e s te et e e beesaessaessaesseesseesseesseessensnens 321
Tsybov N. N., Galbaev Zh. T.

Optimization of Energy Consumption in Cotton Ginning Enterprises Using Neural Network
IMBERIOW ...ttt ettt h e bttt b et b e a et b et b e bt bttt eresae e 326
Tolipov J., Rakhmatova M., Mannonov A., Ishnazarov O.

Digital Protection of Electrical Equipment in Railway Transport...........ccccoevvereririenieneneneneneeeeienenenee 330
Turdibekov Komolbek, Rustamov Dilshod, Xalikov Sarvar

Ion Sputtering as Methods for Generation of Cluster Particles .............covoeiiriiiiieiieninece e 334
Khozhiev Sh. T., Maksimov S. E., Kuchkanov Sh. K., Gaibnazarov B. B., Yuldoshev I. A.,
Kosimov I. O., Menglieva Sh. Yu.

Soft Start of Induction Electric Motors Using Rezistor and Denistor Devices.........c.ccocevevererineeienencnennens 338
Davletov Ikram, Khakimov Nemat, Qodirov Alibek, Akhmedov Munisbek, Sadullayev Jurabek,
Khamraev Ogabek

Problems of Ensuring Security in Open — Pipe Coal Mines in the Republic of Uzbekistan .............cccccceneeeee. 342

Gulomova Gulnora, Turabekova Urxiya, Nizamova Dilrabo, Mudarisova Rayhon

Efficient and Economical Energy Use Technology in the Processing of Domestic Coarse Wool
)13 RPN 346
Toshbekov Odil, Urazov Mustafokul, Ermatov Shavkat, Arapov G’Ayrat, Khamraeva Maftuna

Algorithms for Synthesis of Control Systems for Dynamic Objects Based on the Modal Method.................. 350
Sevinov Jasur, Boeva Oqila

Photoelectric Characteristics Of S1-PROTOCEIITOLS ........evviiiiiiiiiiiiieee ettt e e e e e e snaaeeeeeeeesennes 358
Gaibov Abdumalik, Eshkulov Abdugani, Juraev Utkur, Vakhobov Kutbidin

To the Adsorbent Obtained on the Basis of Local Angren Coal Analysis of Adsorption Energy
Properties 0f BENZENE VAPOIS.......cc.iiiuiiieeieiieieeie ettt ettt stte st e e b e essessbesseesseanseenseensessseasaesseenseensesnnes 362
Gulomova Gulnora, Barotov Musurmon

Transition to Alternative Sources of Electricity Supply: Diversifying the Energy Strategy in the
REPUDIIC Of UZDEKISTAN .......oocviitieiiceiiciieceecttecte ettt ettt ettt te e beesbeessessaesteesseesseesbeessesssesssesseesnas 366
Ayubova Indiraxon

Cumulative Generation of Electricity from the Wind of Passing Vehicles and Natural Wind in the
Bukhara Region of the Republic of UzbeKiStan ...........cccccueeieriieriieiiieiesiesieseeie et 370
Akhmedov Abduraxmon, Khudoyberganov Sardorbek

Formation of Investment Activities of Energy Enterprises.........ccooeuirieriiniiniiiiiiiiieieeeeeeesee e 375
Ibragimova Saodat, Bakhodirova Khilola



Development of a Mathematical Model for the Analysis of Different Load Modes of Operation of

INAUCHION IMIOTOTS ...t e et e e e e et e e e et e e e et e e e eeaeeeeeenseeeeeneeeeeeseeeeeenneeeeennenenn 380
Mirzaev Uchkun, Abdullaev Elnur, Kholdarov Botir, Mamatkulov Bakhodir, Mustafoev
Abduvokhid

History of Tectonic Development of the Southeastern Part of the Turan Plate ...........ccccoocovininiiiininincnne. 386
Zokirov Ravshan, Khalismatov Irmukhamat, Zakirova Feruza, Bakhtiyorov Oybek, Kasimova
Guzal

Energy-Saving Technology for Storage of Cherry ........cooveiieiieiieieeeeeee e 390
Safarov J. E., Sultanova Sh. A., Polatov M. M., Ponasenko A. S.

Heat-Pump System on Natural Refrigerant COz ........ccvevuieiieieiieiienieeiieie ettt eve e sraesaeesseesseennas 395
Karimov Kudrat, Karabayev Asatilla, Nurmatov Taxir, Norkhujayev Abdullakhuja, Abdullayev
Mirolim

Textile Process and Electrical Equipment Used in the Development and Production of the Textile
INAUSIY 10 UZDEKISIAN. ..ottt ettt s et ea e st be st e st et et e sbesbeebeeeeenes 401
Rakhmonov Ikromjon, Toirov Mukhammadkhon, Obidov Kamoliddin, Uzakov Navruz

Automatic Control System of Greenhouse Soil Moisture Using Solar Photoelectric Systems

TS 1 (o1 s RSO 406
Rasakhodzhaev Bakhramzhan, Mingzhi Zhao, Akhmadjonov Usmonjon, Liu Yung Jie, Rong
Yu, Shoimov Jasur

Use of Composite Alloys for Two Stator-Valve Electric MOtOTS.......c.cccvivverierieriieie it ceeeieseeesie e eveeaeeenens 410
Berdiyev Usan, Sulaymonov Utkirbek, Mirakhmedova Zilola

The Possibilities of Application of Cogeneration Plants at the Boiler Houses in Uzbekistan........................... 414
Koroli Mekhriya, Nizamova Lola

Intellectual Measurement of Electrical Energy Consumption - Monitoring Device and Software .................. 418
Mirzoyev Narzullo

Methods and Algorithms for Determining the Optimal Structure of the Telecommunications Power
Supply System Based on Morphological SYNthesis ..........ccceioiiriiiienieiieieeieeesee e 427
Qodirov Fazliddin

To Evaluate the Operational Status of the Transformer Load Using a Feed-Forward Neural Network
L0 AN 4 =1 S USRI 433
Khojayorov Fazliddin, Saidkhodjaev Anvar

Development of the Theory of Complexly Closed City Electrical Networks..........cccoceieiineiiiiiiciece 438
Saidkhodjaev Anvar, Khojayorov Fazliddin

Modern Technologies of Calibration with Measuring Devices of Electrical Quantities............ccoccervereeenennee. 442
Boboyev Gaybulla, Mirpayzieva Gulnoza

Analysis of Metrological Supply Problems in Electricity Generation.............ococuiininininninninnienns 447
Boboyev Gaybulla, Mirshomilova luborak

Prospects for the Application of a Small Wind Power Device with a Vertical Axis in the Jizzakh
23 4 (o) USSR 452
Izzatillaev Jurabek, Khudoyberdiev Umid, Kushakov Gulmurod

The Problem of Using Electrodes in the Steel Melting Process ..........coceveririiieieiieninese e 459
Rakhmonov Ikromjon, Korjobova Makhzuna, Kholikhmatov Bakhriddin, Uzakov Navruz



Control of Ball Mill Operation Depending on Ball Load and Ore Properties ...........c.ccoccvverenercncienicncncnenne.
Ishnazarov Oybek, Mavlonov Jonibek, Mardonov Davron

Al-Powered Learning: Revolutionizing Technical Higher Education Institutions Through Advanced
Power Supply FUNAAmMENTALS ........c.cocuiiiiiiiiieiicieeeeeste ettt s e s taesba e e essessaessaesseenseensenssens
Niyozov Numon, Saburov Salamat, Ganiyev Shaxruz, Olimov Shirinboy

The Pedagogical Principles and Effectiveness of Utilizing ChatGPT for Language Learning.........................
Niyozov Numon, Bijanov Alibi, Ganiyev Shaxruz, Kurbonova Raykhona

Improving the Method for Selecting Elements of an Automated Electrical Device.........ccoceveveeienicniencnenne.
Omonov Fakhriddin, Kurbonov Nurbek, Obidov Kamoliddin, Koptleulov Turor

Energy Efficiency of Energy-Intensive Productions and Technologies...........ccoccevoeivierienieiieicieceeseeeee,
Jalilova Dinora, Najimova Aysulu, Khalikova Khurshida, Akbarova Shoxida

Wear Resistance Analysis of HSS Drill Bits POMS and Special Round Carbide Drill Bits VK8 for
Drilling Alloyed Steels and ALLOYS .......coueruiriiririeieieere ettt ettt b et bbbt b eae
Turonov Muhammadi, Umarov Tolibjon, Normatov Sultonmurod, Bekturov Davron

Development and Analysis of Logical Scenario Design Invirtual Reality Laboratories for Higher
Education INSTIUIIONS ....c..c.evtetiirieieiiricietent ettt ettt sttt sttt sttt st et eb e sttt eb e st be st b e
Jalilova Dinora, Kurbonova Raykhona, Erejepov Madiyar, Nematov Laziz

Developing Logical Steps to Integrate Technical University Students into the Virtual Reality
Laboratory Learning ENVIIONIMENE ...........ccueiieiieiieitiiiesiesieieeieeteetestaesiee e esessesneesseesseesseenseessesssesseesseenses
Kurbonov Nurbek, Sattarov Khurshid, Latipov Saidmurod, Sayfiev Sardor

Stimulating Environmental Protection Activities in the Energy Sector..........cccecveveieiiniiniiiiiieeeeeee
Mamarasulova Feruza, Bobojonov Yunus, Djurayev Shukhrat, Karimova Nazimakhan

Increasing the Environmental Cleanness of Industrial ENterpriSes ........c.ccoccverereeienieneneneneneeieecieneneene
Rafikova Gulnara, Mustaev Ruslan, Pirimov Ramziddin, Zokirova Feruza

Methods for Optimal Placement of PMU Devices to Assess the Stability of the Azerbaijan Power
N 1S 10 OO OO OO
Yusifbayli Nurali, Nasibov Valeh, Suleymanov Kamran

Author Index





