
•  
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-2430-5 
 

Rudenko International 
Conference "Methodological 
Problems in Reliability Study of 
Large Energy Systems"  
(RSES 2020) 

Kazan, Russia 
21 – 26 September 2020 
 

Part 1 of 2 

Editors: 
 
Nicolai Voropai 
Sergey Senderov 
 
 

Alexander Michalevich  
Husein Guliev 
 

 

E3S Web of Conferences Volume 216 (2020) 
 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

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. (2021) 
  
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 Courtabœuf 
BP 112 
F-91944 Les Ulis Cedex A 
France 
 
Phone:  +33 (0) 1 69 18 75 75 
Fax:  +33 (0) 1 69 28 84 91 
 
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 

 

PART 1 

MODE DIAGNOSTICS OF PIPELINE SYSTEMS OF THE ENERGETICS .................................................... 1 
Sukharev Mikhail 

DEVELOPMENT OF TECHNICAL REQUIREMENTS FOR GENERATING UNITS OF 
DISTRIBUTED ENERGY RESOURCES IN THE CONDITIONS OF ELECTRIC POWER 
SYSTEMS TRANSFORMATION ...................................................................................................................... 7 

Ilyushin Pavel, Filippov Sergey 

SEARCH FOR WAYS OF RECONSTRUCTION OF THE GAS TRANSPORTATION 
NETWORK TO REDUCE GAS DEFICITS IN CONSUMERS IN EMERGENCIES IN THE GAS 
INDUSTRY ........................................................................................................................................................ 12 

Vorobev Sergey, Senderov Sergey, Edelev Alexey 

FEATURES OF THE FEC FUNCTIONING MODELING FOR SOLVING THE SELECTING 
CRITICAL FACILITIES PROBLEM ................................................................................................................ 17 

Beresneva Natalia, Pyatkova Natalia 

COMPARATIVE ANALYSIS OF THE TREND IN THE STABILITY AND EFFICIENCY OF 
THE PERFORMANCE OF ENERGY SECTOR OF AZERBAIJAN ............................................................... 24 

Nasibov Valeh, Alizade Rana 

MULTI-CRITERIA APPROACHES TO ELECTRIC POWER SYSTEM DEVELOPMENT ......................... 30 
Belyaev Nikolay, Egorov Andrey, Korovkin Nikolay, Chudny Vladimir 

NORTH-EAST ASIA INTERSTATE POWER GRID EXPANSION IN THE CONDITIONS OF 
POSSIBLE ECONOMIC RECESSION IN CHINA .......................................................................................... 35 

Trofimov Leonid N., Trofimov Ivan L., Podkovalnikov Sergei V. 

FORMALIZED RELIABILITY ANALYSIS DURING THE ELECTRIC POWER SYSTEMS 
MODES MANAGEMENT ................................................................................................................................ 40 

Sigitov O. Yu., Chemborisova N. Sh., Chernenkov I. D. 

RESEARCH OF MATHEMATICAL MODELS FOR MINIMIZING POWER SHORTAGE 
WITH QUADRATIC LOSSES IN POWER LINES AND WITH USING NETWORK 
COEFFICIENTS (SENSITIVITY COEFFICIENTS) ........................................................................................ 46 

Krupenev Dmitry, Boyarkin Denis, Iakubovskii Dmitrii 

RESEARCH OF THE INFLUENCE OF POWER ENGINEERING EQUIPMENT ACCIDENT 
RATE ON THE INDICATORS OF ADEQUACY AND THE VALUE OF OPERATING 
RESERVE OF ELECTRICAL POWER SYSTEM ........................................................................................... 52 

Krupenev Dmitry, Boyarkin Denis, Yakubovskii Dmitrii, Severina Yana 

COMPONENTS OF THE POWER BALANCE CONSUMPTION AND THEIR INFLUENCE ON 
THE PROCEDURE OF COMPETITIVE POWER SELECTION UES OF RUSSIA ....................................... 58 

Chukreev Yurii, Chukreev Mikhail 

TRANSFORMATION OF CORPORATE GOVERNANCE IN THE RUSSIA’S ELECTRIC 
POWER INDUSTRY ......................................................................................................................................... 64 

Sheveleva Galina I. 



DISTRIBUTED POWER GENERATION AND POWER SUPPLY RELIABILITY 
IMPROVEMENT ............................................................................................................................................... 68 

Byk Felix, Kakosha Yuri, Myshkina Lyudmila 

ON RELIABILITY CHARACTERISTICS AND SERVICE TIME LIMITS OF 500 KV 
OVERHEAD LINES .......................................................................................................................................... 73 

Galiaskarov Irek 

ON CHAOTIC STATE INDICATIONS OF TIME SERIES OF FAILURE RATE OF 
OVERHEAD LINES .......................................................................................................................................... 78 

Galiaskarov Irek, Misrikhanov Misrikhan, Ryabchenko Vladimir, Shuntov Andrey 

PREDICTION OF TIME SERIES OF OVERHEAD LINES FAILURE RATE WITH CHAOTIC 
INDICATORS .................................................................................................................................................... 83 

Zubov Nikolay, Misrikhanov Misrikhan, Ryabchenko Vladimir, Shuntov Andrey 

COMPLEX OF TECHNICAL SOLUTIONS FOR PROTECTION AND SELECTIVE 
SIGNALING OF SINGLE-PHASE EARTH FAULTS IN 6-10 KV DISTRIBUTION CABLE 
NETWORKS ...................................................................................................................................................... 88 

Shuin Vladimir, Shadrikova Tatiana, Dobryagina Olga, Shagurina Elena 

APPROACHES FOR SHORT-TERM PHOTOVOLTAIC ENERGY PRODUCTION FORECAST 
IN RUSSIAN CLIMATE CONDITIONS .......................................................................................................... 93 

Frid Semen, Kiseleva Sophia, Lisitskaya Natalya, Mordinsky Alexander 

PARAMETER EVALUATION PROCEDURE FOR GAPPED CORE CURRENT 
TRANSFORMERS CONSIDERING ACCURACY REQUIREMENTS UNDER TRANSIENT 
CONDITIONS .................................................................................................................................................... 97 

Vorobiev Victor, Moskalenko Vadim, Rasshcheplyaev Anton, Nudelman Goda, Navolochny 

Alexander, Onisova Olga, Naumov Ivan 

SITING AND SIZING OF WIND FARMS TAKING INTO ACCOUNT STOCHASTIC NATURE 
OF GENERATION .......................................................................................................................................... 102 

Shakirov Vladislav, Kurbatsky Victor, Tomin Nikita, Guliyev Huseyngulu 

RESEARCH OF EMERGENCY CASCADE PROCESSES ON SIMULATION MODELS OF 
TEST AND REAL ELECTRIC POWER SYSTEMS ...................................................................................... 108 

Gaisin Bulat, Shakhmaev Ildar 

TECHNICAL DIAGNOSTICS OF ELECTRICALLY OPERATED VALVES AT NPP .............................. 113 
Akhmetshin A. R, Golomidov V. N, Vildanov R. R 

INVERTER GENERATOR SETS FOR GRIDS CARRYING HEAVY-LOAD USERS ............................... 117 
Ilyushin Pavel, Simonov Aleksandr 

CATEGORIZATION OF RELIABILITY OF ELECTRICAL APPLIANCES BASED ON RISK 
ASSESSMENT ................................................................................................................................................ 122 

Ershov Michail, Komkov Alexander, Melik-Shaknazarova Irena 

FLEXIBILITY OF THE POWER SYSTEM: BACKGROUND, RELEVANCE, AND 
CATEGORIZATION ....................................................................................................................................... 127 

Efimov Dmitry 

ANALYSIS OF FLEXIBILITY OF POWER SYSTEMS AS THE METHOD FOR ANALYZING 
A POWER SYSTEM SECURITY IN MODERN CONDITIONS .................................................................. 133 

Osak Alexey, Buzina Elena 



ANALYSIS OF ELECTRICITY SUPPLY SYSTEMS FLEXIBILITY AND PROBLEMS TO BE 
INVESTIGATED ............................................................................................................................................. 139 

Kosmina Evgeniya, Nikolai Voropai 

DEVELOPMENT OF A SIMULATION MODEL OF AN INTEGRATED MULTI-ENERGY 
SYSTEM BASED ON THE ENERGY HUB CONCEPT ............................................................................... 144 

Voropai Nikolai, Gerasimov Dmitry, Serdyukova Ekaterina, Suslov Konstantin 

A BAD DATA DETECTION APPROACH TO EPS STATE ESTIMATION BASED ON FUZZY 
SETS AND WAVELET ANALYSIS .............................................................................................................. 149 

Kolosok Irina, Gurina Liudmila 

HIDDEN MARKOV MODEL OF SYSTEM ELEMENTS TECHNICAL MAINTENANCE BY 
AGE .................................................................................................................................................................. 155 

Obzherin Yuriy, Nikitin Mikhail, Sidorov Stanislav 

APPLICATION OF HIGH OPTICAL TECHNOLOGIES TO DETERMINE THE 
TEMPERATURE FIELD, INGREDIENT COMPOSITION AND MICROSTRUCTURE OF THE 
DISPERSED PHASE OF COMBUSTION PRODUCTS OF ENERGY FUELS ............................................ 161 

Moskalenko Nikolay, Akhmetshin Azat, Safiullina Yana 

K-NEAREST NEIGHBORS ALGORITHM APPLICATION IN THE ELECTRICAL GRID 
STATES RECOGNITION PROBLEMS ......................................................................................................... 165 

Kulikov A. L., Bezdushniy D. I., Osokin V. Yu., Sevostyanov A. A. 

RESEARCH OF THE POSSIBILITY OF APPLICATION OF THE SUPERPOSITION METHOD 
FOR IMPLEMENTATION OF ALGORITHMS FOR DETERMINING DAMAGE LOCATIONS 
IN NETWORKS WITH ISOLATED NEUTRAL ........................................................................................... 170 

Kulikov A. L., Osokin V. Ju, Bezdushniy D. I., Loskutov A. A. 

IMPROVING THE RECOGNITION OF OPERATING MODES IN INTELLIGENT 
ELECTRICAL NETWORKS BASED ON MACHINE LEARNING METHODS ......................................... 176 

Anton Loskutov, Pavel Pelevin, Vladimir Vukolov 

IDENTIFICATION OF LINE STATUS CHANGES USING PHASOR MEASUREMENTS IN 
TRANSIENT STATES THROUGH DEEP LEARNING NETWORKS ......................................................... 183 

Gotman Natalja, Shumilova Galina 

RELIABILITY ASSURANCE OF THE THERMAL ENERGY SOURCES USING THE 
NEURAL NETWORK MODELLING ............................................................................................................ 188 

Akhmetova Irina, Balzamova Elena, Bronskaya Veronika, Balzamov Denis, Kharitonova Olga 

SELECTION OF THE OPTIMAL TYPE OF THERMAL INSULATION STRUCTURE BASED 
ON THE NEURAL NETWORK MODELLING ............................................................................................. 190 

Akhmetova Irina, Balzamova Elena, Bronskaya Veronika, Balzamov Denis, Lapin Konstantin, 

Kharitonova Olga 

ECONOMIC EFFICIENCY OF FACTS DEVICES IN INCREASING VITALITY OF ELECTRIC 
POWER SYSTEMS ......................................................................................................................................... 192 

Gaisin Bulat, Shakhmaev Ildar, Novikov Nikolay, Novikov Alexander 

AN ASYNCHRONIZED SYNCHRONOUS MACHINE TO CONTROL A FLEXIBLE GRID 
OPERATION ................................................................................................................................................... 197 

Suprunov Igor S., Dvorkin Dmitry V., Novikov Aleksander N., Novikov Nikolay L. 



ANALYSIS OF CYBER VULNERABILITIES OF THE EMERGENCY CONTROL AND 
RELAY PROTECTION TO ASSESS THE RELIABILITY AND SURVIVABILITY OF 
ELECTRICAL POWER SYSTEMS IN THE ERA OF TOTAL DIGITALIZATION .................................... 209 

Osak Alexey, Panasetsky Daniil, Buzina Elena 

THE IMPACT OF SYSTEM NONLINEARITIES IN THE PROBLEM OF OPTIMAL PMU 
PLACEMENT FOR POWER SYSTEM STATE ESTIMATION ................................................................... 214 

Khokhlov Mikhail, Pozdnyakova Olga 

FOR THE CONSTRUCTION OF SUBSYSTEM FOR POWER LINE DIAGNOSTIC STATES 
OF DISTRIBUTION NETWORKS AS A PART OF AMRCS ....................................................................... 220 

Omorov Turatbek, Koibagarov Taalaibek, Zhanybaev Tilebaldy, Takyrbashev Beishenaly, 

Boronin Aleksey 

MODEL AND EXPERIMENTAL DETECTION OF SINGLE PHASE-TO-GROUND FAULT 
FOR OVERHEAD WIRES IN DISTRIBUTION NETWORKS BY LOCATION METHOD ....................... 225 

Renat Minullin, Yuri Piskovatsky, Vasil Kasimov 

IMPROVING THE EFFICIENCY AND RELIABILITY OF RPA SYSTEMS OF DIGITAL 
STEP-DOWN SUBSTATIONS AND DIGITAL GRIDS ............................................................................... 230 

Mokeev Alexey V., Piskunov Sergey A., Ulyanov Dmitry N., Khromtsov Evgeniy I. 

APPLICATIONS OF SYNCHROPHASOR MEASUREMENT TO IMPROVE THE 
RELIABILITY AND EFFICIENCY OF POWER SYSTEMS ........................................................................ 235 

Popov Alexandr I., Mokeev Alexey V., Piskunov Sergey A., Rodionov Andrey V. 

INFLUENCE OF GENERATION REPRESENTATION ON RELIABILITY BALANCE 
INDICATORS AND THEIR SUPPORT MEANS IN MANAGING THE DEVELOPMENT OF 
ELECTRIC POWER SYSTEMS ..................................................................................................................... 240 

Chukreev Yurii 

POWER PRICE IN THE CONDITIONS OF MARKET RELATIONS UES OF RUSSIA ............................ 245 
Chukreyev Mikhail 

CURRENT IN LIGHTING WIRE GROUNDED IN EACH TOWER DETERMINATION 
UNDER SHORT CIRCUIT TO TOWER OR SHORT CIRCUIT TO EARTH ESCAPE TOWER ............... 250 

Zimin Kirill, Rubtsova Nina, Tokarskiy Andrey 

USING THE NEXT GENERATION COMBINED DIGITAL TRANSFORMERS ....................................... 255 
Yusupova Angela, Baysangur Yusupov, Debiyev Mayrbek 

APPLICATION OF VOLTAGE PHASE ANGLE CONTROL IN POWER SYSTEM WITH 
UNEVENLY LOADED SUPPLY NETWORK .............................................................................................. 258 

Rahmanov Nariman, Ilyasov Osman, Guliyev Huseyngulu 

NON-ITERATIVE ESTIMATION OF THE AC OVERHEAD LINE STATE BY 
RELINEARIZATION METHOD .................................................................................................................... 263 

Balametov A. B., Khalilov E. D., Salimova A. K., Isayeva T. M. 

RELIABILITY COMPONENTS OF THE WAMS INFORMATION NETWORK........................................ 268 
Uspensky M. I. 

EXPERIMENTAL SYSTEM FOR CONTINUOUS MONITORING OF OVERHEAD POWER 
LINES AND SUBSTATIONS INSULATION ................................................................................................ 273 

Zaripov Damir, Nasibullin Rustem 



INNOVATIVE X-RAY CONTROL TECHNOLOGY OF HIGH-VOLTAGE CIRCUIT 
BREAKER TECHNICAL CONDITION ......................................................................................................... 278 

Darian Leonid, Golubev Pavel, Obraztsov Roman 

CONTROL OF THE DEGRADATION OF THE MINERAL TRANSFORMER OILS 
HYDROCARBON BASE ................................................................................................................................ 283 

Garifullin Marsel Sh., Solobodina Yuliya N., Bikzinurov Azat R., Giniatullin Ruslan A., 

Logacheva Alla G. 

APPLICATION OF IR SPECTROSCOPY TO CONTROL OXIDATION INHIBITOR (IONOL) 
CONCENTRATION IN MINERAL TRANSFORMER OILS ........................................................................ 288 

Garifullin Marsel Sh., Lyutikova Marina N., Kuchkarova Adelya R., Bikzinurov Azat R., 

Solobodina Yuliya N. 

ANALYSIS OF THE RELIABILITY OF HEAT SUPPLY FROM HYBRID ENERGY SOURCE 
BASED ON WPP AND CHPP ........................................................................................................................ 293 

Postnikov Ivan 

METHODS FOR THE DETERMINATION OF THE EFFECTIVE HEATING RADIUS IN 
DISTRICT HEATING SYSTEMS TAKING INTO ACCOUNT RELIABILITY .......................................... 297 

Mednikova Ekaterina, Postnikov Ivan 

OPTIMAL MODELING OF THE HEAT TRANSFER OF A VISCOUS INCOMPRESSIBLE 
LIQUID ............................................................................................................................................................ 301 

Nazarov Serdar, Rakhimov Muhammetberdi, Khekimov Gurbanyaz 

LINEARIZATION OF THE NAVIER-STOKES EQUATIONS .................................................................... 306 
Nazarov Serdar, Rakhimov Muhammetberdi, Khekimov Gurbanyaz 

METHOD FOR THE DIAGNOSIS OF HIGH-VOLTAGE DIELECTRIC ELEMENTS DURING 
OPERATION BASED ON DYNAMIC REGISTRATION OF ELECTROMAGNETIC 
RADIATION .................................................................................................................................................... 312 

Ivanov Dmitry, Galieva Tatyana, Sadykov Marat, Golenischev-Kutuzov Alexander, Naumov 

Anatoly 

COMPUTER MODELS IN PROBLEMS OF ENSURING ELECTROMAGNETIC SAFETY ..................... 315 
Buyakova Natalia V., Kryukov Andrey V., Seredkin Dmitriy A., Thao Le Van. 

TESTING DIGITAL INSTRUMENTS AND POWER SYSTEMS DEVICES .............................................. 322 
Pavlov Pavel, Fandeev Vladimir, Butakov Valery, Baymeeva Dilyara, Safiullina Venera 

DIAGNOSTICS AND FORECASTING OF THE TURBO-GENERATORS SLIDING CURRENT 
COLLECTION UNITS TECHNICAL CONDITION ...................................................................................... 326 

Plokhov Igor, Savraev Igor, Ilyin Alexander, Kozyreva Oksana, Loginov Sergey 

METHODS AND TECHNOLOGIES FOR ENSURING THE RELIABILITY OF EXCITATION 
OF SYNCHRONOUS GENERATORS OF SMALL HYDROELECTRIC POWER STATIONS IN 
UZBEKISTAN ................................................................................................................................................. 331 

Kenjaev Baxtiyor, Paluanov Daniyar, Mamatkulov Dilmurat, Romanova Victoria 

NEW AND TRADITIONAL RELAY PROTECTION ALGORITHMS INTEGRATION IN 6-35 
KV DISTRIBUTION NETWORK .................................................................................................................. 334 

Sharygin Mikhail, Vukolov Vladimir, Obalin Mikhail, Petrov Anton 

TENDENCIES IN THE DESIGN OF THE GROUNDING DEVICES FOR THE ELECTRICAL 
INSTALLATIONS OF THE BELARUSIAN ENERGY SYSTEM ................................................................ 339 

Drako Mikhail, Baraishuk Siarhei 



THE IMPACT OF ELECTRICAL POWER QUALITY INDICATORS ON THE ACCURACY OF 
INDUSTRIAL POWER SUPPLY SYSTEM MANAGEMENT ..................................................................... 344 

Sevostyanov Alexander, Vagin Gennady 

AN OPTIMIZATION APPROACH TO DETERMINING THE POWER OF ACTIVE FILTERS ................ 350 
Kovernikova Lidiia I., Bui Ngoc H., Voitov Oleg N., Semenova Ludmila V. 

OPTIMIZATION OF THE SELECTION OF SECTIONS IN THE DISTRIBUTION LINE 
CONSIDERING REACTIVE POWER COMPENSATION ........................................................................... 356 

Bandurin Ivan, Ivanov Vladimir, Kozyrev Igor, Korobov Vladimir, Khaimin Alexey, 

Martirosian Anastasia, Trashchenkov Sergey 

EFFECTS OF ASYNCHRONIZED GENERATORS ON EMERGENCY MODES OF POWER 
MAINS WITH INFERIOR POWER QUALITY ............................................................................................. 361 

Bulatov Yuri, Kryukov Andrey, Shumansky Edward 

INVESTIGATION OF THE COMPOSITION AND CAUSES OF MEMBRANE FOULING OF 
REVERSE OSMOSIS ...................................................................................................................................... 367 

Saitov Stanislav, Chichirova Natalia 

DETERMINATION OF THERMALLY STRESSED STATE OF ROD ELEMENTS OF 
VARIABLE CROSS SECTION UNDER THE IMPACT OF A LATERAL HEAT FLOW, HEAT 
EXCHANGE AND SURFACE THERMAL INSULATION .......................................................................... 371 

Akhmetov Sayranbek, Kudaykulov Anarbay, Bizhanov Dossan 

NUMERICAL MODELING OF COMBUSTION OF GASEOUS AND SOLID FUELS IN THE 
FURNACES OF SMALL AND LARGE BOILERS TO REDUCE HARMFUL EMISSIONS ...................... 375 

Zheltukhina Elizaveta, Pavlova Marina, Ziganshin Malik 

EXPERIMENTAL STUDIES AND CORRELATION ANALYSIS OF ATMOSPHERIC 
FACTORS AFFECTING HEXAVALENT CHROMIUM CONGLOMERATES WITH ORGANIC 
MATERIALS ................................................................................................................................................... 380 

Bilalov M. I., Ziganshin M. G. 

MATHEMATICAL MODELING OF LOW-FREQUENCY DIAGNOSTIC VIBRATION-
ACOUSTIC VIBRATIONS OF LINEAR-EXTENDED ENERGY OBJECTS OF HOUSING AND 
COMMUNAL SERVICES .............................................................................................................................. 386 

Zakharova V. E., Gaponenko S. O., Fedotova A. O. 

STUDY OF THE OPERATION OF A 110 MW COMBINED-CYCLE POWER UNIT AT 
MINIMUM LOADS WHEN OPERATING ON THE WHOLESALE ELECTRICITY MARKET ............... 390 

Marin George, Mendeleev Dmitrii, Osipov Boris 

INCREASING THE RELIABILITY OF THERMAL ENERGY TRANSPORTATION 
SYSTEMSTAKING INTO ACCOUNT FORECASTING THE PROPERTIES OF THERMAL 
INSULATION DURING OPERATION .......................................................................................................... 395 

Bazukova Elvira, Vankov Yuri 

ON THE ISSUE OF INERTIAL EXCITATION OF DIAGNOSTIC LOW-FREQUENCY 
VIBRATIONS IN PIPELINES OF HOUSING AND COMMUNAL SERVICES ......................................... 399 

Shakurova R Z, Gaponenko S O., Kondratiev A E. 

INVESTIGATION OF THE RELATIONSHIP BETWEEN THE LAMB WAVES PHASE 
VELOCITY AND THE TECHNICAL CONDITION OF HOUSING AND UTILITIES 
PIPELINES ...................................................................................................................................................... 403 

Ibadov A. A., Kondrat\'Ev A. E., Makueva D. A., Sergeeva D. V. 



USE OF KINETIC FLOW ENERGY LIQUIDS FOR VIBRATION OF LOCAL TURBULIZERS 
IN PIPE HEAT EXCHANGERS ..................................................................................................................... 406 

Babakhodjaev Rakhimjan, Tashbaev Nazim, Mirzaev Djonreed 

MODIFIED SLUDGE-BASED PURIFICATION OF FLUE GASES PRODUCED BY THERMAL 
POWER PLANTS ............................................................................................................................................ 411 

Khusnutdinova Elvira, Nikolaeva Larisa 

RESEARCH ON TECHNOLOGICAL UNIT OF WASTEWATER DISPOSAL AFTER 
REGENERATION OF H-CATION EXCHANGE FILTERS ......................................................................... 415 

Vlasova Alena, Vlasov Sergei 

MULTI-FACTOR ANALYSIS OF EXTERNAL EFFECTS INFLUENCING THE 
OPERATIONAL RELIABILITY OF ASYNCHRONOUS ELECTRIC MOTORS ....................................... 417 

Romanova Victoria, Khromov Sergey, Suslov Konstantin 

METHOD OF CALCULATION OF 0.4 KV INPUT DISTRIBUTION DEVICES ........................................ 421 
Bandurin Ivan, Ivanov Vladimir, Kakurin Alexandr, Kozyrev Igor, Korobov Vladimir, 

Khaimin Alexey, Trashchenkov Sergey 

INFLUENCE OF MECHANICAL IMPURITIES ON THE RISK OF FAILURE POWER 
TRANSFORMER AND POSSIBLE WAYS REDUCE IT ............................................................................. 426 

Melnikova Olga, Savelyev Vitaliy, Bataeva Vera 

TOPOLOGICAL SYSTEM METHOD OF FORMATION OF TRANSFORMER 
TRANSFORMATION COEFFICIENTS ......................................................................................................... 431 

Akhmetbayev Dauren S., Dzhandigulov Abdigali R., Bystrova Svetlana V. 

PART 2 

TOPOLOGICAL ALGORITHM TO FORM POWER OF COMPENSATING DEVICES OF 
DISTRIBUTION NETWORKS ....................................................................................................................... 435 

Akhmetbayev Dauren S., Dzhandigulov Abdigali R., Berdygozhin Ansar 

INCREASING THE RELIABILITY AND MANOEUVRABILITY OF THE CCGT WHEN 
OPERATING IN THE VARIABLE PART OF THE POWER CONSUMPTION SCHEDULES BY 
SWITCHING THE CCGT STEAM TURBINE TO THE MOTOR MODE .................................................... 440 

Arakelyan Edik, Andryushin Alexander, Pashchenko Fedor, Mezin Sergey, Andryushin 

Konstantin, Kosoy Anatoly 

INFORMATION SECURITY OF POWER PLANTS ..................................................................................... 445 
Nabiullin Dinar, Vildanov Rustem 

MATHEMATICAL MODELING OF HYDRAULIC CHAINS AS CYBER-PHYSICAL 
OBJECTS ......................................................................................................................................................... 448 

Novitsky Nikolay 

EVALUATION OF THE STABILITY OF THE PARAMETRIC PHASE NUMBER 
CONVERTER .................................................................................................................................................. 455 

Bedritskiy Ivan, Jurayeva Kamila, Bazarov Laziz 

RESEARCH ON ENERGY EFFICIENT KINETICS OF DRYING RAW MATERIAL ............................... 461 
Safarov Jasur, Khujakulov Akhtam, Sultanova Shakhnoza, Khujakulov Ulugbek, Verma Sunil 



DEFINITIONS OF USEFUL ENERGY AND TEMPERATURE AT THE OUTLET OF SOLAR 
COLLECTORS ................................................................................................................................................ 466 

Sultanova Shakhnoza, Safarov Jasur, Usenov Azamat, Raxmanova Tojiniso 

OPTIMIZATION OF ELECTRICAL NETWORKS MODES ON TRANSFORMATION 
COEFFICIENTS OF TRANSFORMERS ........................................................................................................ 471 

Gayibov Tulkin, Latipov Sherkhon, Abdurashidov Davron 

EXPERIMENTAL RESEARCH OF THE POWER QUALITY AT THE PHOTOVOLTAIC 
POWER STATIONS IN THE POWER SYSTEM OF UZBEKISTAN .......................................................... 476 

Kakhraman Allaev, Gulasal Musinova 

ANALYSIS OF SMALL OSCILLATIONS OF COMPLEX ELECTRICAL SYSTEMS .............................. 480 
Allaev K. R., Makhmudov T. F. 

LARGE PUMPING STATIONS AS REGULATORS OF POWER SYSTEMS MODES .............................. 484 
Nurmatov Obid 

OPTIMIZATION OF MODES OF THE ELECTRIC POWER SYSTEMS BY GENETIC 
ALGORITHMS ................................................................................................................................................ 489 

Pulatov Behzod, Alisher Shanazarov 

ALGORITHM FOR OPTIMIZATION OF POWER SYSTEM SHORT-TERM MODE IN 
CONDITIONS OF PARTIAL UNCERTAINTY OF INITIAL INFORMATION TAKING INTO 
ACCOUNT THE FREQUENCY CHANGE .................................................................................................... 494 

Gayibov Tulkin 

THE LONG-TERM FORECASTING OF SPECIFIC FUEL CONSUMPTION BY THE POWER 
SYSTEM OF UZBEKISTAN .......................................................................................................................... 499 

Losev Denis 

POWER SYSTEM STEADY STATE CALCULATIONS USING ARTIFICIAL NEURAL 
NETWORKS .................................................................................................................................................... 504 

Khudayarov Muzaffar, Normamatov Nuriddin 

IMPROVING THE RELIABILITY OF UPS CENTRAL ASIA IMPLEMENTATION OF FACTS 
DEVICES ......................................................................................................................................................... 510 

Khamidov Shukhrat, Tillaev Sunnatilla, Normuratov Bahrom 

MULTI-CRITERIA OPTIMIZATION OF POWER SYSTEMS’ MODES AT INCOMPATIBLE 
CONSTRAINTS .............................................................................................................................................. 515 

Sitdikov Rashid, Radionova Olga, Mandalaka Margarita 

RESEARCH OF THE TRIGGER EFFECT IN DIODE-THYRISTOR CIRCUITS OF 
CONTACTLESS RELAY DEVICES .............................................................................................................. 520 

Abduraimov Erkin 

DEVELOPMENT OF CONTACTLESS SOLID STATE VOLTAGE RELAY ............................................. 524 
Abduraimov Erkin, Khalmanov Dilshad 

AN ALGORITHM FOR CONTROLLING A TRACTION ASYNCHRONOUS DRIVE THAT 
MINIMIZES ELECTRICAL POWER LOSSES ............................................................................................. 527 

Burkhanhodjaev Abit, Iksar Elena, Idriskhodjaeva Mokhira 

ON THE ENERGY EFFICIENCY OF ELECTROMECHANICAL SYSTEMS WITH AN 
ELECTROMAGNETIC VIBRATION EXCITER .......................................................................................... 531 

Nuraliev À. Ê., Amirov T., Esenbekov À. J. 



EXPERIMENTAL STUDY OF THE FIELD IN THE GAP OF SYNCHRONOUS MACHINE 
WITH THE USE OF SINUSOIDAL TURNS ................................................................................................. 535 

Gulzoda Mustafaquliva, Giyos Maxmadiyev, Odiljon Zaripov, Shaxlo Zaripova 

AUTOMATIC DRIVE -SUPPORT METHOD FOR CONSTANT PRESSURE MAINTANENCE 
AT PUMP UNITS OF THE HYDRAULIC POWER STATIONS .................................................................. 539 

Abidov Kudrat, Zaripov Odiljon, Zaripova Shaxlo 

MATHEMATICAL MODEL OF THE PUMPING UNIT OF MACHINE WATER LIFTING 
SYSTEMS ........................................................................................................................................................ 542 

Abidov Kudrat, Khamudkhanova Nargiza 

RESEARCH OF NONLINEAR ELECTRIC CHAINS WITH TWO AND MORE NONLINEAR 
ELEMENTS IN SYSTEMS POWER SUPPLY .............................................................................................. 546 

Burkhankhodzhayev A. M., Nurmatov B. A. 

RESEARCH OF FERR-RESONANCE OSCILLATIONS AT THE FREQUENCY OF 
SUBHARMONICS IN THREE-PHASE NON-LINEAR ELECTRIC CIRCUITS AND SYSTEMS ............ 549 

Ibadullaev M., Tovbaev A. N. 

RESEARCH AND DEVELOPMENT OF RESONANT ELECTROMAGNETIC VIBRATION 
SCREEN FOR INTENSIVE VIBRATION TECHNOLOGIES ...................................................................... 557 

Nuraliyev Almukhan, Ibadullayev Mukhtorkhon 

STUDY OF FERRO RESONANCE USING GENERALIZED MODELS OF PASSIVE 
NONLINEAR ELEMENTS ............................................................................................................................. 561 

Begmatov Shavkat, Dusmukhamedova Saidakhon, Holbutaeva Kholzhon 

DEVELOPMENT OF DIFFERENTIAL EQUATIONS AND THEIR SOLUTION USING THE 
SIMULINK MATLAB PROGRAM, WHICH CALCULATE THE SELF-SWINGING OF 
SYNCHRONOUS MACHINES WITH TRADITIONAL AND LONGITUDINAL-TRANSVERSE 
EXCITATION .................................................................................................................................................. 565 

Toirov Olimjon, Bekishev Àllabergan, Urakov Sardor, Mirkhonov Utkir 

APPROACH FOR DIGITALIZATION OF THE TECHNICAL SYSTEMS ON LOGICAL BASIS ............ 569 
Bystrov Dmitriy, Yakubova Dilfuza, Xasanova Nafisa 

CALCULATION AND STUDY OF THE MAGNETIC FIELD OF THE STATOR WINDING OF 
A TURBINE GENERATOR ............................................................................................................................ 572 

Mustafakulova Gulzoda, Egamov Akmal, Mirkhonov Utkir, Nizamov Jasurbek 

MATHEMATICAL MODEL TO TAKE INTO ACCOUNT THE INFLUENCE OF 
SATURATION OF THE MAGNETIC CIRCUIT ON THE STARTING CHARACTERISTICS OF 
A SYNCHRONOUS MOTOR ......................................................................................................................... 575 

Toirov Olimjon, Alimkhodjaev Kamoliddin, Pirmatov Nurali, Kholbutaeva Aziza 

FREQUENCY CONTROL OF ASYNCHRONOUS MOTORS OF LOOMS OF TEXTILE 
ENTERPRISES ................................................................................................................................................ 579 

Pirmatov Nurali, Panoev Abdullo 

TRANSIENT PROCESSES OF VIBRATION MACHINES WITH INERTIAL ELECTRIC 
DRIVES ........................................................................................................................................................... 583 

Alimkhodjaev Kamoliddin, Mirsaidov Murakam, Khalikova Malika, Nizamov Jasurbek 

STUDY OF ELEMENTARY COMPOSITION AND STRUCTURAL CHARACTERISTICS OF 
HIGH-ASH BROWN COAL OF ANGREN DEPOSIT .................................................................................. 587 

Babakhodjaev Rakhimjan, Tashbaev Nazim, Mirzaev Jonreed, Karimov Abdumalik 



UTILIZERS OF THE CONDENSING HEAT IN THE BOILER\'S UNIT AT HEAT POWER 
STATION OF UZBEKISTAN ......................................................................................................................... 590 

Normuminov Jakhongir, Anarbaev Anvar, Xurramov Bobur 

FEATURES OF CREATION AND USE OF EFFECTIVE HEAT EXCHANGERS ..................................... 595 
Agzamov Shavkat, Nematova Sevinar 

EXERGOECONOMIC OPTIMIZATION OF SOLAR HEAT PUMP SYSTEMS OF HEAT 
SUPPLY ........................................................................................................................................................... 600 

Koroly Mexriya, Anarbaev Anvar, Usmanov Alisher, Soliev Kuvondyk 

EXPERIMENTAL ELECTRO COAGULATION UNIT FOR PRETREAMENT OF MAINS 
WATER FOR DTEAM GENERATION AT THERMAL POWER PLANTS ................................................ 605 

Isaxodjayev Xayrulla, Usmonov Nizonjon, Abdullabekov Yusufbek, Xasanov Zoxid 

NEW TECHNOLOGIES OF WATER TREATMENT AT HEAT POWER PLANTS ................................... 608 
Asretdinova Mukhabbat 

APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN THE PROCESS OF DRYING CPC............ 612 
Bakhtiar Yunusov 

ISSUES OF COTTON CELLULOSE AND ITS PROPERTIES AS AN OBJECT OF 
TECHNOLOGICAL PROCESSING ............................................................................................................... 616 

Shamsiev Kalibek 

ANALYSIS OF THE INFLUENCE OF THE INPUT PARAMETERS ON THE EFFICIENCY OF 
THE OPERATION OF THE DETANDER GENERATOR UNIT IN THE GAS NETWORK 
SYSTEM OF THE REPUBLIC OF UZBEKISTAN ....................................................................................... 620 

Artyomovich Mukolyants Arsen, Davronovich Buranov Mardon, Vladimirovna Sotnikova 

Irina, Muminovna Àzimova Munira 

SOME FEATURES OF THE GRINDING PROCESS IN THE PRODUCTION OF POWDER 
MATERIALS ................................................................................................................................................... 625 

Yunusov Bakhtiar, Normuminov Jakhongir 

QUESTIONS OF DEVELOPMENT AND USE OF RENEWABLE ENERGY SOURCES FOR 
LOW POWER ENTERPRISES ....................................................................................................................... 628 

Shuxrat Dungboyev, Karimov Abdumalik, Karshiyeva Nilufar 

NETWORKED INTERACTIVE SOLAR PANELS OVER THE ROOF PHOTOVOLTAIC 
SYSTEM (PVS) AND ITS COST ANALYSIS AT TASHKENT STATE TECHNICAL 
UNIVERSITY .................................................................................................................................................. 633 

Saitov E. B., Toshov J. B., Pulatov A. O., Botirov B. M., Kurbanov Yu. M. 

RENEWABLE ENERGY DEVELOPMENT IN UZBEKISTAN: CURRENT STATUS, 
PROBLEMS AND SOLUTIONS .................................................................................................................... 642 

Saitov E. B. 

ANALYSIS OF THE CONTROL SYSTEM OF ELECTRIC MOTORS OF THE RUNNING 
GEAR OF SELF-PROPELLED MINE CARS USED IN COMPLEX MINING AND 
TECHNOLOGICAL CONDITIONS ............................................................................................................... 648 

Haqberdiev Alim, Toshov Javokhir 

BASIC ENERGY-SAVING PRINCIPLES AT THE ENTERPRISES OF PUBLIC CATERING ................. 652 
Pulatov Abror 



THE WAYS ENSURING ENERGY BALANCE IN UZBEKISTAN ............................................................ 657 
Akhmedov Otabek, Begmullaev Otabek 

ISSUES OF USING LOCAL ENERGY SYSTEMS WITH HYDRAULIC ENERGY STORAGE 
IN THE POWER SYSTEM OF THE REPUBLIC OF UZBEKISTAN .......................................................... 660 

Mukhammadiev M. M, Urishev B. U, Abduaziz Uulu A, Gadaev S. K, Zhankabylov S. U 

USE OF MANEUVERABLE PROPERTIES OF HYDROELECTRIC POWER PLANTS AND 
HYDRO-ACCUMULATING POWER PLANTS FOR IMPROVING RELIABILITY AND 
OPERATING EFFICIENCY OF ELECTRIC POWER SYSTEMS OF COMMONWEALTH 
COUNTRIES (USING EXAMPLE OF POWER PLANTS OF RUSSIA AND THE REPUBLIC 
OF UZBEKISTAN).......................................................................................................................................... 665 

Vasilyev Yu. S., Elistratov V. V., Kudryasheva I. G., Mukhammadiyev M. M., Urishev B. U. 

ON THE ISSUE OF DRAWING UP THE ENERGY BALANCE OF A FAT-AND-OIL 
ENTERPRISE .................................................................................................................................................. 671 

Jalilov Rashid, Latipov Saidmurod, Choriyev Alisher 

DEVELOPMENT OF ENERGY CHARACTERISTICS OF ELECTRIC DRIVES OF 
TECHNOLOGICAL EQUIPMENT AND NORMALIZATION OF ELECTRIC CONSUMPTION 
OF FAT-AND-OIL ENTERPRISE .................................................................................................................. 679 

Jalilov Rashid, Latipov Saidmurod, Choriyev Alisher 

PROBE OF PROCESS OF MULTIPLE-LOOP CHAINS OF PARALLEL AND CONSECUTIVE 
JOINTS ............................................................................................................................................................. 686 

Shàymamîv B., Rahmatov D., Khîlìurîdîv M., Mukhtorov A., Ràkhmamîvà M. 

MODEL DEVELOPMENT WITH SAVING SMARTPHONE BATTERY DUE TO THE 
ACTIVITY OF DIGITAL BLUETOOTH AND WIFI DEVICES TO INCREASE THE 
RELIABILITY OF THE DIGITAL WIRELESS REMOTE CONTROL SYSTEM ....................................... 690 

Aslonov Kodir, Akhmedov Anvar, Pirimov Ramziddin, Rakhmatova Maktuba 

THEORETICAL STUDIES OF SORTING RICE SEEDS IN THE ELECTRIC FIELD ................................ 695 
Rosaboev A. T., Shaimova S. P. 

REMOTE METHOD OF TEMPERATURE MEASUREMENT IN THE FOCUS OF HIGH-
TEMPERATURE SOLAR FURNACES ......................................................................................................... 701 

Makhmudov Sirozhiddin, Sobirov Yuldash, Abdurakhmanov Abdujabbor 

FEATURES OF OPTIMIZATION OF INCREASING THE EFFICIENCY OF AN 
AUTONOMOUS PHOTO THERMAL INSTALLATION FOR RURAL REGIONS .................................... 705 

Muminov R., Tursunov M., Yuldoshev I., Sabirov H., Kholov U., Akhtamov T. 

USE OF GLAUCONITE AS A NON-REAGENT SORBENT FOR THE SOFTENING OF 
DRINKING AND BOILER WATERS, INDUSTRIAL WASTE WATER .................................................... 711 

Umirova Nilufar 

ELECTRONIC RECORDER OF DEVIATION FROM STRAIGHTNESS WITH OPTICAL-
LIGHT GUIDE ANALYZER .......................................................................................................................... 718 

Zaxidov Nematjon, Rahmatillayev Shahzod, Gafurov Doniyor 

THE EFFECT OF THE SURFACE GEOMETRY OF A PHOTOVOLTAIC BATTERY ON ITS 
EFFICIENCY ................................................................................................................................................... 720 

Shoguchkarov Sanjar, Yuldoshev Isroil, Saitov Elyor, Boliev Alisher 



RESEARCH ENERGY AND RESOURCE SAVING OPERATING MODES OF THE PUMP 
UNIT ................................................................................................................................................................ 725 

Sapaev Khushnud, Umarov Shukhrat, Abdullabekov Islombek 

IMPROVING THE RELIABILITY OF CABLE LINES OPERATION IN HOT CLIMATES ...................... 731 
Madrakhimov Daniyar Bakhtiyarovich, Ivanova Vera Pavlovna, Tsypkina Victoria 

Vyacheslavovna 

IMPROVING THE RELIABILITY OF POWER SUPPLY TO ACTIVE CONSUMERS BY 
IMPROVING THE TECHNOLOGY FOR MANUFACTURING CABLE PRODUCT ................................ 736 

Ivanova Vera Pavlovna, Tsypkina Victoria Vyacheslavovna 

CRITICAL FREQUENCY OF AUTONOMOUS CURRENT INVERTER WHEN OPERATING 
ON ACTIVE-INDUCTIVE LOAD .................................................................................................................. 741 

Sapaev Khushnud, Umarov Shukhrat, Abdullabekov Islombek 

ISSUES OF IMPROVING QUALITY OF CONTACT WIRE ....................................................................... 745 
Isamukhamedov Dilshod Nigmatullaevich, Madrahimov Daniyar Bakhtiyarovich, 

Atamukhamedova Rano Fazildzhanovna, Tairova Nigora Jakhongirovna 

OPTIMIZATION OF NATURAL GAS COMBUSTION IN FURNACE OF STEAM BOILERS ................ 748 
Tulyaganov Murot 

SOLUTION OF OPTIMIZATION PROBLEMS OF HIGH-INERTIAL ASYNCHRONOUS 
ELECTRIC DRIVE .......................................................................................................................................... 751 

Tulyaganov Murot 

OPERATIONAL SAFETY MANAGEMENT OF THE PUMPING INSTALLATIONS OF THE 
PUMPING STATION OF THE MACHINE IRRIGATION SYSTEM ........................................................... 755 

Kamalov Tolagan, Khalikov Salihdjan 

RESEARCH OF THE OPTIMUM SCALE OF STANDARD SECTIONS OF AGRICULTURAL 
PURPOSE LINES ............................................................................................................................................ 758 

Taslimov A D, Rakhimov F M, Norkulov A O., Yuldashev A A. 

ECONOMIC LOAD INTERVALS FOR SELECTION OF CABLE SECTIONS FOR 
AGRICULTURAL PURPOSE......................................................................................................................... 762 

Taslimov A D, Melikuziev M V, Najimova A M, Alimov A A. 

STABILITY IN A PARALLEL RESONANT CIRCUIT WITH ACTIVE LOAD ......................................... 766 
Usmanov E. G 

PHASE RELATIONS IN RESONANT CIRCUITS WITH A WIDE FALLING SECTION ON 
THE AMPLITUDE CHARACTERISTIC ....................................................................................................... 769 

Usmanov E. G, Khusanov B. M 

ANALYSIS OF VOLTAGE STABILIZERS AND NON-CONTACT RELAYS IN POWER 
SUPPLY SYSTEMS ........................................................................................................................................ 773 

Karimov Raxmatillo, Bobojanov Maxsud 

STUDY OF THE STATE OF THE ISSUE OF INCREASING THE QUALITY OF ELECTRIC 
ENERGY IN THE POWER SUPPLY SYSTEMS .......................................................................................... 780 

Karimov Raxmatillo 

POLE-CHANGING MOTOR FOR LIFT INSTALLATION .......................................................................... 789 
Bobojanov Makhsud, Rismuxamedov Dauletbek, Tuychiev Furkat, Shamsutdinov Khusniddin, 

Magdiev Khayotullo 



MATHEMATICAL MODELING OF A HEAT PUMP AND ITS OPERATION MODES ........................... 794 
Koroli Mehriya, Ishnazarov Oybek 

MATHEMATICAL MODELS AND ALGORITHMS OF OPTIMAL LOAD MANAGEMENT OF 
ELECTRICAL CONSUMERS ........................................................................................................................ 799 

Reymov K M, Turmanova G M, Makhmuthonov S K, Uzakov B A. 

STATISTICAL MODELS OF RENEWABLE ENERGY INTERMITTENCY .............................................. 804 
Rakhmonov I U, Reymov K M 

RESEARCH OF THE DEPENDENCE OF THE RESISTANCE OF ASYNCHRONOUS 
GENERATORS WITH MASSIVE ROTORS ON THEIR DESIGN .............................................................. 809 

Bobozhonov Yu. M, Reymov K. M., Seytmuratov B. T., Khakimov T. Kh. 

DEVELOPMENT OF SPECIFIC STANDARDS OF ENERGY CONSUMPTION BY TYPES OF 
PRODUCED PRODUCTS OF THE SPINNING PRODUCT ......................................................................... 813 

Hoshimov F A., Bakhadirov I I, Kurbanbayeva M S, Aytbayev N. A. 

FORECASTING THE ELECTRIC CONSUMPTION OF OBJECTS USING ARTIFICIAL 
NEURAL NETWORKS ................................................................................................................................... 818 

Hoshimov F A., Bakhadirov I I, Alimov A A., Erejepov M T 

GRAPHICAL-ANALYTICAL METHOD FOR CONSTRUCTING LOAD CHARACTERISTICS ............. 823 
Rasulov A N, Ruzinazarov M R, Toirova N, Alibekova T Sh 

FEATURES OF OPERATION OF THE GRID CONNECTED PHOTOVOLTAIC POWER 
STATION WITH A CAPACITY OF 10 KW .................................................................................................. 826 

Yuldoshev Isroil, Shoguchkarov Sanjar, Jamolov Tulqin, Rustamova Shakhnoza 

FISCAL INSTRUMENTS OF TAXATION IMPROVEMENT AS A FACTOR OF 
SUSTAINABLE DEVELOPMENT OF ENTERPRISES OF THE FUEL AND ENERGY 
SECTOR ........................................................................................................................................................... 834 

Allaeva G. Zh 

MARKET-BASED METHODS OF ESTIMATION OF LOSS OF VALUE INTELLECTUAL 
PROPERTY AT ENTERPRISES OF THE FUEL AND ENERGY SECTOR ................................................ 838 

Mahkamova M. A. 

GRAPHICAL-ANALYTICAL METHOD FOR CONSTRUCTING LOAD CHARACTERISTICS ............. 843 
Rasulov A N, Ruzinazarov M R, Muratov A S, Chariyeva M R 

CHANGES IN TARIFF PRICES FOR ELECTRICITY CONSUMPTION AND ITS IMPACT ON 
THE ENERGY SYSTEM ................................................................................................................................ 847 

Muratov M., Kadirov K. Sh., Kushev A. P. 

STUDY OF THE INFLUENCE OF DIFFERENT DESIGNS OF MASSIVE ROTOR OF 
ASYNCHRONOUS GENERATOR ON THEIR MAXIMUM POWER ........................................................ 851 

Bobozhonov Yu., Seytmuratov B., Fayzullaev B., Sultonov A 

ANALYSIS OF AUTOMATED SOFTWARE FOR MONITORING ENERGY CONSUMPTION 
AND EFFICIENCY OF INDUSTRIAL ENTERPRISES ................................................................................ 855 

Rakhmonov I U, Kurbonov N N 

THE ESSENCE OF DIFFERENTIATED TARIFFS AND FOREIGN EXPERIENCE IN THEIR 
IMPLEMENTATION ...................................................................................................................................... 861 

Obidjonov J. O. 



FEASIBILITY STUDIES OF THE INFLUENCE OF FUELS OF DIFFERENT COMPOSITION, 
INCLUDING COAL-ENRICHMENT WASTE, ON THE RELIABILITY OF THE BOILER 
OPERATION ................................................................................................................................................... 865 

Tyurina Elina, Izhganaytis Maxim, Mednikov Aleksandr, Elsukov Pavel, Samarkina Ekaterina 

Author Index 

 




