2020 IEEE 61st International
Scientific Conference on Power
and Electrical Engineering of
Riga Technical University
(RTUCON 2020)

Riga, Latvia
5 —7 November 2020

I E E E IEEE Catalog Number: CFP2091Z-POD
° ISBN: 978-1-7281-9511-7



Copyright © 2020 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: CFP2091z-POD
ISBN (Print-On-Demand): 978-1-7281-9511-7
ISBN (Online): 978-1-7281-9510-0

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

proceedings



TABLE OF CONTENTS

AN EXTENDED PULSE-DENSITY-MODULATED SERIES-RESONANT INVERTER FOR

INDUCTION HEATING APPLICATIONS ...ttt ettt ettt ettt et e et a e e s bt e e s eabae s s etb e e e sbbeeesabaeesaraees 1
Pavlo Herasymenko, Oleg Yurchenko

PUMPED THERMAL ELECTRICITY STORAGE INTEGRATION IN DISTRICT HEATING

SY ST EIMS ..ttt e e e e stte e e e teee e e teeeeabteeeabeaeeaabeeeeaateeeateeeeabeeeeahbeeeaAeaeeebteeeaateeeaatteeeaaareeeanreeeaarrees 9
Dmitrijs Rusovs; Sigurds Jaundalders; Peteris Stanka

CONTROL ALGORITHMS BASED ON LOAD ANGLE AND PHASE CURRENT DIFFERENCE

FOR TRACTION SWITCHED RELUCTANCE MOTOR.......cciiiiiit ettt ee s te e saas e saeesaaesnaeesanesnaaennaeanes 13
Karlis Sejejs; Edmunds Kamolins; Mikhail Gorobetz,; Andrejs Potapovs
BASIS FOR CHOOSING THE NOMINAL VOLTAGE OF THE NETWORK ......coooiiiiiece e 21

Josifs Survilo

DISTRICT HEATING SIMULATION MODEL DEVELOPMENT TO SOLVE OPTIMIZATION

PROBLEMS IN THE MARKET CONDITIONS ... .ottt ettt s e et e e e e eate e e sate e e s bt e e e e bt e e e anteaeanaeens 27
Aleksandrs Sorocins; Janis Nagla; Varis Zentins

THE INFLUENCE OF THE TOOTH ZONE PARAMETERS ON THE CHARACTERISTICS OF

INDUCTOR ALTERNATORS ...ttt ettt h et h e bt bt e b e e he e bt ek e e mbeeb e e b e e b e e st e ebe e b e nbeanbesneene e 32
Alberts Serebrjakovs; Oleg Belavin; Deniss Brodnevs
RESILIENCE OF THE BALTIC POWER SYSTEM WHEN OPERATING IN ISLAND MODE........c.cccccceviiniinnnene 41

Dmitrijs Guzs; Andrejs Utans; Antans Sauhats; Gatis Junghans; Jurijs Silinevics

DETECTION OF INTER-TURN SHORT-CIRCUIT ON A DOUBLY FED INDUCTION MACHINE

WITH D-Q AXIS REPRESENTATION.....iitt ittt sttt ettt st et sra et asaesbastaesbesssesbasbeesbeaneebasteensesseessenns 48
Habachi Bilal; Nicolas Heraud; Eric Jean Roy Sambatra

FUZZY LOGIC CURRENT BALANCING CONTROLLER IMPLEMENTATION IN AN

AUTOMOTIVE MULTI-PHASE DC CONVERTER WITH COUPLED INDUCTORS .......ccooi i, 52
Arturs Bogdanovs, Oskars Krievs; Leonids Ribickis; Johannes Pforr

REDUCTION OF ELECTROMAGNETIC EMISSIONS GENERATED BY INDUCTIVE

RESONANT WPT SYSTEMS USING MULTI-SWITCHING-FREQUENCY-BASED METHOD...........cccccevevvven. 62
Deniss Stepins, Lalithambica Akunuri; Annamneni Venkata Subbarao, Janis Zakis

ELECTRIFICATION AND DECARBONIZATION POTENTIAL ASSESSMENT OF LATVIAN

DWVELLINGS . ...ttt e ettt e e ettt e e tee e e ettt e e e esbeeeeabeeeeaateeeeasteeeeasbeeeaateseeassseeeaabeeesntaeeessteeesantaeessnaeens 70
Jana Teremranova; Antans Sauhats

CYBERSECURITY CURRICULA RECOMMENDATIONS DEVELOPMENT FOR TECHNICAL

BACKGROUND AND ENGINEERING SKILLS IN INTERNATIONAL DIMENSION ......ccocoviiiiieiieecee e 77
Nadezhda Kunicina; Anatolijs Zabasta; Ojars Krumins; Andrejs Romanovs; Antons Patlins

ADVANCED PRACTICES: WEB TECHNOLOGIES IN THE EDUCATIONAL PROCESS AND

SCIENCE ...ttt e b et e te b e bt e st e e o8 e e b e e R e e £e e R e e AR oA e e Ee e R b e Rt e Rt e Ee e R b e eRe e R e e nEeen e e eRe e bente e benaeeeenn 83
Yelena Chaiko,; Nadezhda Kunicina, Antons Patlins; Anastasia Zhiravetska

OPTIMIZATION FREE OF ALGORITHM-SPECIFIC CONTROL PARAMETERS FOR POWER

SYSTEM STABILIZER TUNING ...ttt e et e e e et e e e e ett e e e eabe e e e atbeeeeabbeeesateeeeasaeeesaareaesnseeeannnns 89
M. Ramirez Gonzalez, F. R. Segundo Sevilla; P. Korba

POWER LOSS MODEL AND EFFICIENCY ANALYSIS OF THE QUASI-Z-SOURCE ISOLATED

BUCK-BOOST CONVERTER WITH WIDE INPUT VOLTAGE AND LOAD RANGE ........cccccovvvieieecee s 95
Hamed Mashinchi Maheri; Dmitri Vinnikov, Andrii Chub; Vadim Sidorov

CASE STUDIES FOR OPTIMAL CABLE LINE PLACEMENT AND SHEATH GROUNDING TO

INCREASE ITS OPERATIONAL CHARACTERISTICS. ...ttt st eve st sva e enne e 103
Andrey A. Antonov, Andrey N. Gusev, Dmitry V. Dvorkin; Maksim S. Volkov

IDENTIFYING DEFECTS IN BISTABLE SMECTIC-A LIQUID CRYSTAL DISPLAYS AFTER

EXTENDED PERIOD OF FUNCTIONAL TESTING .....ouiiiiii ettt ettt ette e et a e aaee s 110
Matiss Maltisovs, Dmitrijs Pikulins,; Kristians Krumins, Ainars Ozols

EFFICIENCY EVALUATION OF ELECTRODES SEGMENTATION PATTERNS FOR

METALLIZED FILM CAPACITORS ... .ottt ettt ettt ettt et b e e e eab e e sttt e e e s bt e e e saba e e sbteeesbbeeesabaeesraees 115
Ivan Ivanov; Dmitry Glivenko; Efrem Feklistov; Victor Belko, Kirill Kulbako

VHDL BASED NEURO-FUZZY LITHIUM-ION HYBRID SUPER CAPACITORS MANAGEMENT

(ADVANTAGES OF THE HIGH-LEVEL DESCRIPTIONS OF NEURAL FUZZY LOGIC BASED

N LI =1 ) IO OSSPSR 120
Donato Repole; Leslie R. Adrian



PROBLEMS THAT HAVE ARISEN IN UNIVERSITIES IN CONNECTION WITH COVID-19 ON

THE EXAMPLE OF THE DOUBLE DEGREE MASTER'S PROGRAM “ELECTRIC VEHICLES

AND ENERGY-SAVING TECHNOLOGIES? ........coitii ittt ettt ette ettt a e s etae e e eta e s e sabeaesetaaesstteeesabeeesaaeeas 125
Shchasiana Arhun; Andrii Hnatov, Hanna Hnatova; Antons Patlins; Nadezhda Kunicina

DIGITAL TWIN DATA HANDLING FOR PROPULSION DRIVE SYSTEM OF AUTONOMOUS

ELECTRIC VEHICLE: CASE STUDY ...oiiitiiiie ittt ettt ettt s tve e ste e s va e sbe e s abe e steesbeesaeeebeessseesaeesabeentaennreens 131
Anton Rassolkin, Viktor Rjabtsikov; Toomas Vaimann; Ants Kallaste; Viadimir Kuts; Galina L. Demidova

THE INFLUENCE OF THE THERMAL STORAGE ON THE ELECTRICITY PRODUCTION IN A

CO-GENERATION IN PEAK AND OFF-PEAK TIME RANGE .......oooiii e 136
Aleksandrs Sorocins; Dmitrijs Rusovs; Janis Nagla; Varis Zentins

ANALYSIS OF MAGNETOHYDRODYNAMIC GENERATOR DRIVEN BY THERMOACOUSTIC

ENGINE FOR DEEP SPACE APPLICATIONS ... ..ottt ettt ettt ettt ettt ettt bae s saba e s sbta e e s bb e e e sabaeesraee s 140
Arturs Brekis; Antoine Alemany, Janis Freibergs

PERFORMANCE COMPARISON OF SI AND SIC SEMICONDUCTOR BASED MODULAR

MULTILEVEL CONVERTERS FOR MEDIUM VOLTAGE STATCOM......ooi ettt 147
Yinghui Yang, llknur Colak

PARAMETER CALCULATION METHOD OF SYNCHRONOUS RELUCTANCE MOTOR

INCLUDING CROSS MAGNETIC SATURATION ..ttt ettt s bt e e etae e sate e e s eraaaeens 152
K. Gulbis,; U. Brakanskis, E. Kamolins, J. Zarembo

MATHEMATICAL CALCULATION OF POWER TRANSMISSION RELATED PARAMETERS

IN SIMULATIONS OF OVERHEAD GRID-CONNECTED ELECTRIC PUBLIC TRANSPORT

1Y (O X I 1O 1 PSP O PR PTRPOPS 157
Girts Stana; Viesturs Brazis

ELECTROMAGNETIC CALCULATION OF THE TRACKING SYSTEM WITH LEVITATION

SCREENS ...ttt e ettt e e e ebae e e eatee e e etbeeeabteeeaabeeeeaseeeeeasteeeaabeeeeasteeeeaabeeeanbeeeeantbeeeaabeaeabaeaeans 163
O. O. Karimzada; Y. R. Adullayev

APPROACH FOR CROSS-DOMAIN STUDY CURRICULA IN CYBER-PHYSICAL SYSTEMS

FOR BELARUSIAN AND UKRAINIAN UNIVERSITIES ...ttt st s 167
Anatolijs Zabasta, Joan Peuteman,; Nadezhda Kunicina; Lyudmyla Kruhlenko; Dmitry Kovalenko; Anastasia
Zhiravetska

PULSE-FREQUENCY CONVERTER DEVELOPMENT AND MODELING WITHIN

MATLAB/SIMULINK ENVIRONMENT ..ottt sttt ettt be st besaeseenseseantetesbesneneeneans 174

Mikhail Dunaev; Sarfaroz Dovudov,; Rustam Yunusov;, Murodbek Safaraliev;, Kamol Gulyamov

ECONOMIC MODEL FOR CALCULATING THE GLOBAL SAVING NORM OF
REPLACEMENT HIGH-INTENSITY DISCHARGE LAMPS WITH LED LAMP IN OIL AND GAS

Muhammad M. A. S. Mahmoud

AN INVESTIGATION INTO THE EFFECTIVENESS OF THE DIFFERENTIAL EVOLUTION

METHOD FOR OPTIMAL GENERATING UNITS MAINTENANCE BY EENS CRITERIA ... 184
Pavel Y. Gubin, Vladislav P. Oboskalov; Anatolijs Mahnitko; Aleksandrs Gavrilovs

ADVANCED PRACTICES: MICRO LEARNING, PRACTICE ORIENTED TEACHING AND

GAMIFIED LEARNING ...ttt ettt sttt sttt b sttt s e s bt e s ek ehb e e bt a8 e ke e b b e nb e e b e e ke e bbenb e e beenbe e bt e st e nre et s 189
Rebeca P. Diaz Redondo; Aphrodite Ktena; Nadezhda Kunicina; Anatolijs Zabasta; Antons Patlins; Dimitris Enea
Mele

IMAGE TRANSFER APPLIED IN ELECTRIC MACHINE OPTIMIZATION.....ccciiiiiitiienceeeeese e 196
Sichao Yang, Yi Meng; Xiangzan Meng

MODEL OF LABORATORY TEST BENCH SETUP FOR TESTING ELECTRICAL MACHINES.................... 202

V. Burenin; J. Zarembo; A. Ziravecka; L. Ribickis
WHAT APROTOTYPE IS: THE FIRST STEP FOR COMMERCIALIZATION OF SCIENTIFIC

1N OO RPRPRN 207
Nadezhda Kunicina; Anatolijs Zabasta, Antons Patlins, Ivana Bilic; Janis Peksa

PROTOTYPING PROCESS IN EDUCATION AND SCIENCE ........coiiiiecee ettt 213
Nadezhda Kunicina; Anatolijs Zabasta, Antons Patlins, Ivana Bilic; Janis Peksa

POSSIBILITIES OF USING SOLAR ENERGY IN THE REGIONS OF TURKMENISTAN. ... 219
Jumayev Aganiyaz

COMPARISON OF CURRENT HARMONIC EMISSION BY DIFFERENT LIGHTING

TECHNOLOGIES. . ...ttt ettt e et e e et e e e e ab e e e ba e e e eabe e e e eabb e e e abbe e e aabaeeeeabbeeeaabeeesabbaeesabeeeesabaeesreeeas 224
Muhammad Naveed Igbal; Lauri Kiitt; Noman Shabbir; Bilal Asad

CLIMATE EDUCATION: CHALLENGES OF CLIMATE CHANGE AND ENERGY POLICIES ..........cccceuven. 229

Antons Patlins; Jelena Caiko; Nadezhda Kunicina; Anastasia Zhiravetska, Viktoriia Riashchenko



IMPROVEMENT IN HIGH IMPEDANCE FAULT DETECTION OF PRIMARY DISTRIBUTION

NETWORK USING VOLTAGE AND CURRENT SEQUENCE COMPONENTS.........ccooviiierr e enee e 235
Prashantkumar V. Dhawas, Prashant P. Bedekar

USING THE TIME VARYING KALMAN FILTER FOR PREDICTION OF COVID-19 CASES IN

LATVIA AND GREEQCE ......coii ittt sttt s et te e st e e st e s ab e e te e e s be e sbe e s abeesteeeabeeaaeeeateesseeenaeesabeentaesnreens 241
N. Assimakis; A. Ktena, C. Manasis; E. Mele; N. Kunicina; A. Zabasta; T. Juhna

IMPLEMENTATION OF INTEGRATION PROBLEM FOR BALTIC ENERGY SYSTEMS INTO

CONTINENTAL EUROPE ENERGY ...ttt ettt s ettt e e e ette e e s bt e e e eta e e e e eate e e antaa e e enbeeeesateeeanteaaeans 248
Anatolijs Mahnitko,; Tatjana Lomane; Inga Zicmane; Timur Kuznecovs; Jurijs Silinevics

OPTIMAL PMU PLACEMENT FOR POWER SYSTEM STATE ESTIMATION USING

POPULATION-BASED ALGORITHMS INCORPORATING OBSERVABILITY

REQUIREMENTS . ..ottt sttt s et et e et e et e e s tee e s te e s te e e beesaee e teeeateeabeesneeesteeesseeaaeeenteesssaeaaeesnteetaennneens 254
M. V. Khokhlov, O. A. Pozdnyakova; A. Obushevs

IMPROVED DC-LINK VOLTAGE TRANSIENT RESPONSE AND STABILITY ISSUES IN

ENERGY ROUTER WITH FUZZY LOGIC CONTROL METHOD. ...ttt 262
Mahdieh Najafzadeh, Oleksandr Husev, Indrek Roasto; Tanel Jalakas

ADAPTIVE AUTOMATION OF ACCELERATED STEP START OF ENGINES IN

AUTONOMOUS POWER SUPPLY SYSTEMS FOR OWN NEEDS OF NUCLEAR POWER

[ I A NN I I T PSP UPRRROPRRRORE 268
M. G. Popov; S. S. Sarafanova; Zh. Lu

SELECTION OF THE INITIAL STATE AND DURATION OF THE PLANNING PERIOD IN THE

TASKS OF MANAGING ENERGY STORAGE SYSTEMS ......oooiiiii ittt sttt s 272
Roman Petrichenko; Lubov Petrichenko,; Karlis Baltputnis; Antans Sauhats; Saulius Gudzius, Aivaras Slivikas

ENCODERLESS ROTOR POSITION ESTIMATION OF A SWITCHED RELUCTANCE DRIVE

OPERATED UNDER MODEL PREDICTIVE CONTROL .....ooiiiiiitiietee et 278
Alecksey Anuchin; Dmitry Shpak; Anastasia Kotelnikova, Alexey Dmitriev; Andrei Bogdanov; Galina Demidova
INTELLIGENT ALGORITHM FOR USING OVERALL ENERGY CONSUMPTION STATISTICS .......ccc....... 283

Mikhail Gorobetz; Laila Zemite, Aivo Jasevics, Alexander Korneyev

TECHNICAL AND ECONOMIC FEASIBILITY OF USING DRY TRANSFORMERS TO FEED

LARGE CONCENTRATED LOADS OF URBAN FACILITIES. ..ottt 289
Svetlana Guseva, Olegs Borscevskis, Nikolajs Breners, Sergejs Ribakovs

MEASURING THE IMPACT OF DEMAND RESPONSE SERVICES ON ELECTRICITY PRICES

IN LATVIAN ELECTRICITY MARKET ...ttt sttt sb ettt sb et nns 293
Liga Kurevska,; Antans Sauhats; Gatis Junghans; Valentins Lavrinovcs

GENERATOR COOPERATION IN DISTRICT HEATING MARKET CONSIDERING OPEN

ELECTRICITY MARKET ... oottt sttt sb b1 e s be st e sbe a1 e e be e h b e eb e a1 b e s be e s b e ab e e s b e sk e e st e sbeebesbeenbesbeenbe e 297
Romans Oleksijs; Antans Sauhats; Bogdan Olekshii

UNSUPERVISED TRANSPORT VEHICLE CONTROL: SIMULATION STUDY AND

PERFORMANCE RESULTS ...ttt bbb bbbt h bbbt et et ent et e sb e b b nen 303
Anna Beinarovica; Mikhail Gorobetz; Ivars Alps

METHOD OF DISTANCE LOAD RECOGNITION BASED ON THE PROCESSING OF HIGH

SAMPLED CURRENT OSCILLOGRADMS.......c.ci oottt sttt ta s e et et e s te e taaesaeeanaeanteesneeensaesnseenseesnseenneeanns 309
Nikita D. Mukhlynin; Alan Celestino
AUTOMATION OF BATTERY IMPEDANCE MEASUREMENT USING MATLAB.........ccoce e 315

Roberts Zemnieks; Kristaps Vitols
DISTRIBUTION GRID THREE-PHASE POWER FLOW ALGORITHM BASED ON FLOW

Pavel Bannykh; Andrey Pazderin
ECONOMIC ASSESSMENT OF THE EFFICIENCY OF THE APPLICATION OF ENERGY
STORAGE SYSTEM TO COMPENSATE THE LOAD RISE AND SHEDDING OF GAS PISTON

I IS 3L I N I N I L USSR 326
Alexander Fedotov; Rinat Misbakhov, Kamil Bakhteev, Rustem Abdullazyanov
RESEARCH AND DEVELOPMENT OF CLOTHING FIT BY SENSOR MATRIX ....cooiiiiiiecieece e 331

Jolanta Graudone; Peteris Apse-Apsitis; Inga Dabolina; Ricards Porins, Liene Silina; Eva Lapkovska
OPERATIONAL ALGORITHM FOR NATURAL GAS BOILER AND HEAT PUMP SYSTEM

OPTIMIZATION WITH PV PANEL ...ttt s e et e e e st e e e e at e e e e sabe e e aataa e e enbeeeesateeeanseaaeans 335
Roberts Lazdins; Anna Mutule
GLOBAL MPPT FOR INTERLEAVED BUCK-BOOST DC-DC CONVERTER ........coooiiiieeec e, 339

Oleksandr Matiushkin,; Oleksandr Husev, Artem Fescnko; Dmitri Vinnikov
DEVELOPMENT OF AN APPROACH FOR OPERATIONAL INDICATORS ASSESSMENT OF
HYDRO GENERATOR UNIT BASED ON ONLINE SENSOR SYSTEM DATA ...ttt 346

Nadezhda Kunicina; Anatolijs Zabasta, Martins Juskans; Anastasia Zhiravetska; Antons Patlins



DESIGN OF PCB WINDING BASED INTEGRATED MAGNETIC COMPONENT FOR

INTERLEAVED DC-DC CONVERTER ..ottt sttt sb e 352
Kaspars Kroics; Wilmar Martinez

AUTOMATIC IDENTIFICATION SYSTEM DATA - POTENTIAL RESOURCE FOR MARINE

VESSELS DRIFT STUDIES IN THE BALTIC SEA ..ottt 357
Daiga Cepite-Frisfelde; Vilnis Frisfelds; Andrejs Timuhins; Juris Sennikovs

CONTROL STRATEGIES AND SIMULATION OF A HYBRID-MICROGRID IN GRID-

CONNECTED AND ISLANDED MODES ..ottt sttt b e nb e nb e s e b e nneene s 362
Mojtaba Abbasi; Alexander G. Garganeev,; Ari Abdulla Rahim

DISTRICT HEATING SYSTEM FLEXIBILITY STUDIES USING THERMAL INERTIA OF

BUILDINGS ...ttt ettt h bbbkt e bt s bt ek b e bt e b e b e a8 £ e eb e a8t oAb e e R b e eb e e s b e s he e Rt e eb e e st e e b e e st e ebeesbe st e enbesbeenbe e 367
Jevgenijs Kozadajevs; Dmitrijs Boreiko

CONCEPT OF HARDWARE-IN-THE-LOOP TEST PLATFORM FOR MICROGRID WITH

MULTI-AGENT APPROAGCH ...tttk bbbt b bbbttt e st e bt bttt ab e bt nnen 372
Aleksei Kuzin; Dmitry Lukichev; Galina Demidova; Alecksey Anuchin

EVALUATION OF STATIC CHARACTERISTIC COEFFICIENTS BASING ON FIELD TEST

Anastasia Kovaleva; Alexander Tavlintsev; Egor Lyukhanov, Sergey Gusev, Inga Zicmane; Lubov Petrichenko

RELIABILITY OF RELAY PROTECTION AND AUTOMATICS ALGORITHMS FOR

INTERMITTENT GROUND FAULTS IN 6-35 KV NETWORKS ......coiiitiiiiiiieieie et 383
Alexander Naumov,; Alexander Kivircik; Stanislav Popov; Alexander Bogdanov

REQUIREMENTS TO DATA ACQUISITION AND SIGNAL ANALYSIS FOR ELECTRICAL

GRID CONDITION MONITORING ...ttt b bbb e be e b e s e e nb e e be e b e neenbenneene s 389
Toomas Erik Anijdrv; Noman Shabbir, Lauri Kiitt; Muhammad N. Igbal

“DISCOUNT” - THE RENEWABLE ENERGY PRODUCTION IMPACT ON ELECTRICITY

Lauri Ulm; Hardi Koduvere, Ivo Palu

REVIEW OF METHODS FOR POWER SYSTEMS STATE ESTIMATION AND DATA

VALIDATION BASED ON SYNCHROPHASOR MEASUREMENTS ......oooiiiiiic ettt 401
Pavel Y. Kovalenko; Valentin I. Mukhin; Mihail D. Senyuk; Diana D. Kornilova

ANALYSIS AND EVALUATION OF EXPERTS JUDGEMENTS CONSISTENCY DURING

ELECTRICAL EQUIPMENT DIAGNOSTICS ...ttt sttt st e taesnae e e e snaaesneesnaeensannnneens 406
Stepan Dmitriev; Murodbek Safaraliev; Sergey Gusev; Odinaev Ismoil; Javod Ahyoev, Jahongir Khujasaidov;,
Inga Zicmane

MATRIX-TOPOLOGICAL CALCULATION OF CONSUMPTION AND DISTRIBUTION OF

ELECTRIC ENERGY IN THE ELECTRIC POWER SYSTEM USING A FILTERED DATASET .......ccoceevvvenee 411
Aleksandr Semenov,; Anton Petrochenkov, Aleksandr Romodin; Aleksandr Leysle

VIDEO-CONFERENCE COMMUNICATION PLATFORM BASED ON WEBRTC ONLINE

LAY I 1 RSSO 417
Jelena Caiko; Antons Patlins; Arapov Nurlan; Vladimir Protsenko
ANALYSIS OF TRANSFORMERS BY ACOUSTIC EMISSION .....oooiiieiiiiie et ae e ee e 423

Mroslav Gutten; Matej Kucera, Viktor Cefer; Peter Brncal; Roman Jarina

VARIABLE FREQUENCY CONTROL METHOD OF BOOST CONVERTER OPERATING IN

BOUNDARY CONDUCTION MODE........cooi ittt ettt ettt et ve st s be s ta e s ebe e saeeebeesraeesaeesabeenbeesnneeas 427
Solumaz Noruzi; Hoda Ghoreishy; Ahmad Ale Ahmad; Farzad Tahami; Roya Ahmadiahangar; Argo Rosin

NEURAL NETWORK BASED UAV OPTIMAL CONTROL ALGORITHM FOR ENERGY

EFFICIENCY MAXIMIZATION ... .ottt ittt ee e stee e s ree et e ssteesteeasaeesseeasteesseeessaesseeanseesreeenneeanaeensenaneeens 433
Aleksandr Korneyev, Mikhail Gorobetz
COOLING LOAD AS ABLIND SPOT FOR ENERGY SYSTEM DEVELOPMENT ......ccociiiiiiieeceeree e 439

Ieva Pakere; Ivonna Berzina; Dace Lauka, Dagnija Blumberga

THERMAL MODELLING OF A CONTROL CENTER FOR FLEXIBILITY ANALYSIS IN NZEB

NANOGRIDS ... .ottt s et e st e e e be e st be e steeebeeabeeeabeeshseebeesabe e beesabeeabeesabeesbeeesbeeabeeenbeessseeaeesabeetaennreens 444
Tobias Hiring; Argo Rosin; Tuule Mall Kull; Jorge Helguero; Helmuth Biechl
IMPROVING DYNAMIC STABILITY OF DEREGULATED POWER SYSTEM ... 450

Seyed Hossein Rouhani; Roya Ahmadiahangar, Tobias Héring; Argo Rosin

INTEGRATED MARKAL-EFOM SYSTEM (TIMES) MODEL FOR ENERGY SECTOR

1YL ] I USSR 456
Signe Allena-Ozolina; leva Pakere; Dzintars Jaunzems, Andra Blumberga; Gatis Bazbauers

INVESTIGATION OF HARMONIC ISSUES IN DISTRIBUTION GRIDS DUE TO HIGH SHARE

OF ELECTRIC VEHICLES ...ttt sttt b bbb e bt b e be e b e nb e e b e e be s ne et e nne et s 463
Diego Di Domenico; Artjoms Obushevs, Petr Korba



A NEW TRANSFORMER-LESS SINGLE SWITCH BOOST DC-DC CONVERTER WITH LOWER

ST RIS S ...ttt et e et ee e et —eeeeettee e ettt eaatteeeaahteeeateeeeatteeaatteeeaateteeateeeeabeeeaateeeeateeeeabeaeaareeaaans 472
Hamed Mashinchi Maheri; Farzad Mohammadzadeh Shahir; Ebrahim Babaei

EFFICIENCY IMPROVEMENT OF STEP-UP SERIES RESONANT DC-DC CONVERTER IN

BUCK OPERATING MODE .......oi ittt ettt s 1 s te e st e e sae e a1t e e teesate e sbeesabeesteesabeeaaeeenteessseenaeesabeentaennneens 478
Vadim Sidorov; Andrii Chub; Dmitri Vinnikov

SHORT-CIRCUIT FAULT DETECTION AND REMEDIAL IN FULL-BRIDGE RECTIFIER OF

SERIES RESONANT DC-DC CONVERTER BASED ON INDUCTOR VOLTAGE SIGNATURE .......cccccocvvee.. 484
Abualkasim Bakeer; Andrii Chub, Dmitri Vinnikov

COST-BENEFIT ASSESSMENT OF ELECTRIC VEHICLE VS INTERNAL COMBUSTION

ENGINE IN LATV LA ettt b ettt h b1t ebe bt e e bt e Rt e bt e R b e e bt e s b e s he e Rt e ab e e st e nb e e st e ebeebesbeenbesaeenbe e 490
Vladimirs Kirsanovs, Aiga Barisa; Alina Safronova
SUSTAINABLE BIOGAS APPLICATION IN ENERGY SECTOR.....cccoiiiiiiiiriesee e 494

Agita Gancone; Ketija Bumbiere; Jelena Pubule; Dagnija Blumberga

DISTRICT HEATING SIMULATION MODEL DEVELOPMENT TO SOLVE OPTIMIZATION

PROBLEMS IN THE MARKET CONDITIONS ...ttt sr st n st sn et n e nne e 498
Aleksandrs Sorocins; Janis Nagla; Varis Zentins

REVIEW OF DISASTER RESILIENCE ASSESSMENT METHODS (QUANTITATIVE ASPECTS

FOR RENEWABLE ENERGY SYSTEMS MODELLING) ...ccccciiiiiiieieiecieest et 503
Maksims Feofilovs; Armands Gravelsins; Francesco Romagnoli

AGGREGATOR AS ANEW ELECTRICITY MARKET PLAYER (CASE STUDY OF LATVIA)....ccccoceovvvinnnnns 507
Liga Rozentale; Antra Kalnbalkite; Dagnija Blumberga

CIRCULAR ECONOMY ANALYSIS. RANKING OF ENERGY RESOURCES FROM WASTE ........cccccvinienne 513

Rudite Vesere, Silvija-Nora Kalnins; Dace Lauka; Dagnija Blumberga

EDUTECH - GOOD PRACTICES IN COOPERATION BETWEEN SCHOOLS AND ACADEMIA

ATTRACTING CANDIDATES FOR TECHNICAL EDUCATION ...t ittt esee e se e ra et saeesee e 519
Anton Rassélkin, Toomas Vaimann,; Karolina Kudelina; Mariusz Stepien; Kévin Berger

THE ROLE OF ELECTRICAL VEHICLES FOR POWER QUALITY AND SECURITY DURING

OUTAGES IN THE DISTRIBUTION GRID......cctiitiiiiiiie ettt sba st snaesbesnaestesnsesbasneesneas 525
Victor Astapov, Sambeet Mishra; Ivo Palu; Sergei Trashchenkov

REVIEW OF 3D PRINTING TECHNOLOGIES AND CONSIDERATIONS ON THEIR USE IN

(0 1 I [ I RSP RSURTRN 530
Vlads Vladinovskis

INDUCTION MACHINE HIL SETUP IMPLEMENTATION AND IFOC TESTING BASED ON

THE OP4510 REALTIME COMPUTER.......ooitiiit ettt sttt sta e s ae et e e ve e saaeante e sraaesbeesnaeesteennreens 536
Matiss Stunda; Mohamed El Baghdadi,; Leonids Ribickis;, Omar Hegazy

EVALUATION OF OPTIMAL SWITCHING OF MODULAR MULTILEVEL INVERTER WITH

INDEPENDENT VOLTAGE SOURCES ..ottt sttt sttt seesaaaseeste st e sbaaseesbean s e sbaareesteansenns 541
Alexander Bubovich, Ilya Galkin

Author Index





