2017 IEEE 58th International
Scientific Conference on Power
and Electrical Engineering of

Riga Technical University
(RTUCON 2017)

Riga, Latvia
12 — 13 October 2017

I E E E IEEE Catalog Number: CFP1791Z-POD
4 ISBN: 978-1-5386-3847-7



Copyright © 2017 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: CFP1791Z-POD
ISBN (Print-On-Demand): 978-1-5386-3847-7
ISBN (Online): 978-1-5386-3846-0

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

.com



TABLE OF CONTENTS

TRANSFORMER DESIGN ACCORDING TO CRITERIA AND LOAD PROFILE .......ccooiiiiiiiie e 1
Josifs Survilo

A BAYESIAN NETWORK TOOL FOR IMPROVING THE FAULT PREDICTION OF

ELECTRICAL ASYNCHRONOUS MACHINE .......ooi ettt bbb e nnesneen 5

Abdelaziz Lakehal ; Ahmed Ramdane ; Fouad Tachi

SYNCHRONIZATION AND SECURE COMMUNICATION IN A RESISTOR DOUBLE

INDUCTOR AND DIODE CIRCUIT ...ttt ettt ettt e e e et e e s bae e e etaee e e eabeeesabeeesebaeeesbbeeesabeeesteeeeanns 10
Erol Kurt ; Cihan Bingol

COST — BENEFIT ANALYSIS OF ELECTRIC BOILER AT COMBINED HEAT AND POWER

[ I N I T PRSP SPPPRP 19
Polina Ivanova ; Antans Sauhats ; Olegs Linkevics

NUMERICAL CALCULATION METHOD FOR SYMMETRICAL COMPONENT ANALYSIS OF

MULTIPLE SIMULTANEOUS ASYMMETRICAL FAULTS ...ttt et e 25
Ivars Zalitis ; Aleksandrs Dolgicers

FROM CHARACTERISATION TO OPTIMAL FLUX-WEAKENING CONTROL OF

PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSMS)....cc.coiitiiiiieiieieese sttt 32
Badr Mansouri ; Jérome Piaton

OPERATION FEATURES OF VARIABLE FREQUENCY DRIVE WITH REGENERATIVE

BRAKING UNIT L.t b et bbb bbb e b4 h e b e b e e bt e R b e bt e R e e bt e b e bt e b e e bt s b e e e b e e b b s 39
Anatoly N. Ladygin ; Dmitry D. Bogachenko ; Nikolay A. Ladygin ; Vladimir V. Kholin
EQUAL AREA CRITERION AND ANGLE CONTROL-BASED OUT-OF-STEP PROTECTION.........cccceiinnnne. 44

Antans Sauhats ; Andrejs Utans ; Edite Biela-Dalidovicha

A CONCEPTUAL FRAMEWORK OF PERCEIVED EFFICIENCY OF CRM: CASE OF MOBILE

PHONE OPERATORS IN TUNISIA L oottt ettt e st e et e st e e bt e st e e teeesteesaaeenteestaeeaeesnseanteeannes 50
Chokri El Fidha ; Nesrine Zouaoui Rejeb

APPARENT POWER AND ITS COMPONENTS IDENTIFICATION AND SIMULATION IN

THREE-PHASE SYSTEMS WITH UNBALANCED LOAD ...ttt ittt sttt snee e esseesnaee e 56
Pavel Borisov ; Nikolai Poliakov

COMPARISON OF VIBRATION BETWEEN AN EVAPORATIVE COOLING SWITCHED

RELUCTANCE MOTOR AND A CONVENTIONAL SWITCHED RELUCTANCE MOTOR.......ccccccoeiiieviireee. 62
Luan Ru

HIGH — RELIABILITY LOW — LATENCY CELLULAR NETWORK COMMUNICATION

SOLUTION FOR STATIC OR MOVING GROUND EQUIPMENT CONTROL .....ccccviiiiiiiniiniisiesieseenie e 66
Deniss Brodnevs ; Anton Bezdel

DEMAND LOAD CONTROL WITH SMART METERS. ...ttt 72
A. Jasevics ; L. Zemite ; M. Kunickis

SHORT-CIRCUIT CURRENTS CALCULATIONS IN STREET LIGHTING NETWORKS.......ccccooiiiiiieeiieees 78
Jelena Armas ; Aleksandr Ivanov ; Toivo Varjas

DETERMINATION OF FORCED CONVECTION COEFFICIENT OVER A FLAT SIDE OF COIL.................... 87

Payam Shams Ghahfarokhi ; Ants Kallaste ; Toomas Vaimann ; Anton Rassolkin ; Anouar Belahcen

MODELLING OF VIBRATIONS CAUSED BY MAGNETOSTRICTION IN MAGNETIC CORE

OF LARGE POWER TRANSFORMERS ...ttt sttt sta et e e te e st e te e sae e e be e saeeeteesabeereenreas 91
Janis Marks ; Sandra Vitolina ; Ruta Liepniece
OPTIMAL SWITCHING-FLUX MOTOR DESIGN AND ITS COGGING EFFECT REDUCTION........ccccccevvveenns 96

O. Dobzhanskyi ; R. Gouws ; E. Amiri

COMPARISON ANALYSIS OF AC PM TRANSVERSE-FLUX MACHINES OF DIFFERENT

DESIGNS IN TERMS OF POWER DENSITY AND COST ..ottt sttt ee s na e saae e snaa e snneaneas 105
O. Dobzhanskyi ; R. Gouws ; E. Amiri

MATHEMATICAL MODEL OF MAGNETOELECTRIC CONVERTER FOR REVERSIBLE

SCANNING DEVICE .....oiiiiitiiit sttt sttt bbbt bt a1 e e b e e st e s b4 a1 b e ke e st e eb 4 et e be e st e s bt e st s b e e benbe e benbeenbenbeenes 111
Subbotin Dmitril ; Tevetkova Madina ; Loviin Sergey

INFLUENCE OF CURRENT OVERLOAD MODE ON METAL-FILM CAPACITOR

PARAIMETERS ...ttt ettt et e bttt e s e bt et e e st e e s bt e sa b e e b e e s te e sR e e an b e e b ee e beennbeenbeenbeeenbeenneeanes 116
Victor Belko ; Oleg Emelyanov ; Ivan Ivanov ; Andrey Plotnikov



CONTINUATION OF ANALYSIS OF HEATING PROCESSES OF 32.3M® ROOM — HEATED UP

BY CENTRAL HEATING BOILER EQUIPPED WITH AUTOMATIC BRIQUETTES FEEDING

SYSTEM — ABFES... ettt h et bbb e btk e A bt e bt e b e e R e e b e eh e e ke E e oAb e eh b e he ke e bt e Rt e nbe e bt e bRt e neenreen 121
Aigars Vitols ; Ivars Rankis

INVESTIGATION OF INFLUENCE OF SHORT DURATION OVERVOLTAGE DISTURBANCES

ON PARTIAL DISCHARGE CHARACTERISTICS ...ttt 129

Saulius Gudzius ; Audrius Jonaitis ; Renata Miliune ; Alfonsas Morkvenas ; Povilas Valatka ; Vilius Malazinskas

EXPANSION OF OFFSHORE HVDC GRIDS: AN OVERVIEW OF CONTRIBUTIONS, STATUS,

CHALLENGES AND PERSPECTIVES ...ttt ettt e e e et e e et e e e eab e e e e ab e e e e enbe e e sbaeaesaaaaeaas 134
Atousa Elahidoost ; Elisabetta Tedeschi
MAINTENANCE OF PROTECTIVE RELAYS ... .ottt ettt e e eate e s sate e e s etaee e sbre e s eabaeeannes 141

Evgenii L. Kokorin ; Stepan A. Dmitriev
TROLLEYBUS WITH ESS MOTION SIMULATION CONSIDERING COMMON MASS

INCREASE AND TRANSMISSION LOSSES........coi ittt ittt sttt sbe et sbe e sbe s s e sbassee st sneenbennes 146
Girts Stana ; Viesturs Brazis

IMPLEMENTATION OF THE BACK EMF ZERO CROSSING DETECTION FOR BLDC MOTOR.................. 152
Kaspars Kroics ; Janis Zakis ; Ugis Sirmelis

CAN NON-IDENTICAL JOSEPHSON JUNCTIONS BE SYNCHRONIZED? ....ccvviiiiiiee e see e 156

Kayhan Celik ; Erol Kurt ; Milan Stork

INSULATION FAILURES FLASHOVER RATE ESTIMATION FOR METAL CONSTRUCTIONS

IN OVERHEAD TRANSMISSION LINES .......oi oottt ta e e e saa e te e ta e s be e s baeebeesatesbeesraeenreean 161
Olegs Sliskis ; Sandra Vitolina ; Karlis Ketners ; Viesturs Zimackis

THE REDUCTIVE EFFECT OF BATTERY CHARGER FILTERS AND SUPERCAPACITORS

AGAINST VOLTAGE SPIKES IN AUXILIARY DC POWER SYSTEMS ...t 167
Nickolay Smotrov ; Aleksander Kupchinov ; Yury Monakov

SAFE OPERATION OF THE INDUSTRIAL CENTRIFUGAL PUMP SETS IN PARALLEL

CONNECGTION. ..ottt et e e ettt e e e et e e e e eabeeesbaeeaattseeaaabeeesabeseaasbaeeasbeeesabesesabeseeassbeseanbeesaasbaeeeabeeesabesesteeeans 172
Otto Krickis ; Romans Oleksijs

RECORDING OF EFFICIENCY-MAPS OF LOW-POWER ELECTRIC DRIVE SYSTEMS USING

A FLEXIBLE MATLAB-BASED TEST BENCH ...ttt sttt e e sva e saae e sre e snveenaeesnnas 179
Tim Endress ; Michael Bragard

PROPERTIES OF POLYVINYL-CHLORIDE, GRAPHITE COMPOSITES FOR HIGH-VOLTAGE

N e o AN I 0 SR 184
H. S. Aliyev ; S. N. Namazov ; M. M. Guliyev ; R. S. Ismayilova
PROPERTIES OF THE AC/AC BUCK-BOOST CONVERTER.........ccotiiiitiie sttt anen 188

Ivars Rankis ; Marcis Prieditis

NEUTRAL POINT BALANCING TECHNIQUE FOR 3-LEVEL NEUTRAL POINT CLAMPED

CONVERTER WITH SERVO SYSTEM... oottt ettt ettt te e stae s ate e saaeete e snsaenbeestaeesaaesnbeenes 194
Pavel Zolov ; Valentin Tomasov ; Ryszard Strzelecki ; Pavel Borisov

THE POSSIBILITY OF USING “VIDEO BOARD” IN THE CLASSROOM .....ccooiiiiiiiee ettt 200
Georgi Petrov Dimitrov ; Viktor Shevchenko ; Taras Shevchenko ; Oleksiy Bychkov ; Taras Shevchenko ; Galina
Panayotova

SPEED CONTROL OF LOW POWER DRIVES WITH VENTILATOR TYPE LOADS USING

VOLTAGE REGULATOR.... ..ottt ettt et s e st e st e e te e sas e et e e s bae e beesabe e beeesseesbeeaabe e beeesbaesatesnbeeetseesbeesareenres 205
Jonas Vanagas ; Arturas Kalvaitis ; Saulius Bugenis ; Aleksandras Baranauskas

SUSTAINABILITY AND MOTIVATION IN EDUCATION PROCESS OF ELECTRICAL

ENGINEERS . ... .ottt e e et e e e te e e e e bt e e e sabe e e s teeeeesbbeeesabeee e teeeeasseeeesabeeeeabseeeassbeeesabeeesnbaeeannes 209
Antons Patlins

DESIGN AND EVALUATION OF CONTROL SYSTEM FOR STATIC VAR COMPENSATORS

WITH THYRISTORS SWITCHED REACTORS ...ttt ettt e e s etae e e satae e s etae e s sbae e s eabaeeenes 215
D. I. Panfilov ; A. E. ElGebaly ; M. G. Astashev

ANALYSIS AND SELECTION OF TWO- AND THREE-LEVEL LOW VOLTAGE CONVERTER

CIRCUIT TOPOLOGIES FOR HIGH SPEED ELECTRIC DRIVE APPLICATIONS........ccoi i 221
Mikhail Tiapkin ; Sergey Volkov ; Dmitriy Elenskiy ; Alexandre Balkovoi ; Gennadiy Tiapkin

AN ANALYTICAL APPROACH FOR CALCULATIONS OF POWER SYSTEM GENERATION

ADEQUALCY INDICES. ... ..ot cie ettt st s et e et e s e e st e e teeas e e anteeasee e seesnaeanseeeseeenseeanseeseeaneeeaneeeneeananenseennneanees 227
Viadislav Oboskalov ; Rustam Valiev ; Sergey Gusev ; Anatolijs Mahnitko ; Igor Moshkin

CONVOLUTIONAL NEURAL NETWORK IN TURN RECOGNITION TASKS FOR ELECTRIC

TRANSPORT SAFETY Lottt ettt e ettt e st e e e e tta e e e et bee e abaeeaeataeeesabeeesabaeeeassseeeaabeeesabaeesatbaesesabeeesbasesseeas 231

Anna Beinarovica ; Mikhail Gorobetz ; Anatoly Levchenkov



THE ACTIVE ENERGY FILTER FOR COMPENSATION OF HARMONIC DISTORTION IN

MOTOR SOFT STARTER . ...ttt ettt e e b e e e ebt e e e e at e e e sabeeeeabaeeeetbeeesabeseabbaaaassreeesbeeeanbanaaanes 237
Victor Nikolayevich Meshcheryakov ; Alexei Mikhailovich Evseev ; Andrei Igorevich Boikov

FUZZY-LOGIC ALGORITHM OF UAVY HARDWARE CONFIGURATION ASSESSMENT FOR

FLIGHT TIME AND LIFT CAPACITY IMPROVEMENTS ...ttt sttt 243
Gunta Strupka ; Anatoly Levchenkov ; Mihail Gorobetz

INVESTIGATION OF COMMUNICATION STANDARD IEC 60870 USED TO CREATE

SUBSTATIONS REMOTE CONTROL SYSTEMS ...ttt et ate et e e e e e e s eaae e e sataa e 248
A. V. Belousov ; Y. A. Koshlich ; 1. V. Bashkatov ; A. G. Grebenik

SIMPLIFIED METHODS FOR DECIDING THE FEASIBILITY OF INVESTMENT IN

ELECTRICAL SYSTEMS OF BUILDING ..ottt ettt ettt ette e s tae e ettt e e e etae s e sabeaesetaeeesnbaeesanbeaeennes 252
Valeri Saikovski

THE OBJECT-ORIENTED MODEL OF THE ELECTRICAL EQUIPMENT FAILURES RISKS

A S SE SSIMENT L.ttt ettt e et e e et ae e s b e e et e e ahe e e beeaab e e be e et ee e beeaabe e be e A be e hee e beeaRaeeteenate e beeateeebeenaeeenres 257

Stepan A. Dmitriev ; Evgenii L. Kokorin ; Aleksandr V. Volobuev ; Anna A. Korelina

THE IMPACT OF BUILDING RENOVATION WITH HEAT PUMPS TO COMPETITIVENESS

OF DISTRICT HEATING: ESTONIAN DISTRICT HEATING PRICING SYSTEM NEEDS MORE

LT 1= 1 N 2 SRR 262
Arbo Reino ; Mihkel Hédrm ; Arvi Hamburg

RELIABILITY IMPROVEMENT OF EMBEDDED TRAIN ANTI-COLLISION SYSTEM BY

MULTI-PROCESSOR TECHNOLOGY ...ttt sttt sttt sbeesbesbe et sbeebesbeesaesbeansastaesaessean 268
Mikhail Gorobetz ; Ivars Alps ; Andrey Potapov ; Anatoly Levchenkov

INTELLIGENT AUTONOMOUS ENVIRONMENTAL MONITORING BASED ON THE AMBOA

ROBOT SENSORY SYSTEM ... ..oiiiiiiiiiteie sttt sttt et s e e st e snb e e st e e s teesseeanbeesbee e teennbeabeesraeeneeanseentes 273
Leslie R. Adrian ; Donato Repole

ANALYTICAL APPROACHES TO OPTIMIZING THE SYSTEM “SEMICONDUCTOR

CONVERTER-ELECTRIC DRIVE COMPLEX ....oii ittt sttt sttt b et nbe s 278
M. A. Grigorev; A. A. Imanova ; A. A. Gryzlov
ADOPTING FUZZY TECHNIQUE TO SAVE ENERGY IN SMART HOME CONTROL SYSTEMS.................. 282

Sérgio Henrique Andrade ; Edvar da Luz Oliveira ; Rodrigo Alfaia ; Anderson Souto ; Carlos Renato Lisboa
Francés ; Nandamudi Lankalapalli Vijaykumar

A LABVIEW BASED VOLT/HERTZ CONTROLLER FOR SYNCHRONOUS GENERATOR

EXCITATION SYSTEMS ...ttt b bbb e bt e R b e s bt e b e e b e e R b e eb e e R e e ebeeab e nb e e s e e ebeenbenbeesnenbeeneas 288
Mustafa Baha Bayram ; Ibrahim Sefa

OPTIMIZATION OF WEIGHT AND DIMENSIONS OF LONGITUDINAL COMPENSATION

DEVICES FOR ELECTRIC TRANSMISSION LINES 110-220 KV .....cocciiiiiieiiieiitie e 293
Dmitry I. Panfllov ; Pavel A. Rashitov ; Michail I. Petrov

COMPARATIVE ANALYSIS OF FORECAST METHODS OF WIND POWER PLANT

(07N S O3 i I T TP PP PP P PO U PP PR PPN 299
Daiva Stanelyte ; Tomas Deveikis ; Jonas Vanagas ; Mantas Zelba ; Edgaras Artemciukas ; Daiva Stanelyte

IMPACT OF ELECTRIC FIELD IN THE STABILIZED PREMIXED FLAME ON NOX AND CO

EIMISSIONS ...ttt bbbt e e bt e a e h e e b e e ekt e R e b e e b £ e b e 4R b e A bt e h e oAbt e R b e eb e oAb e eb e e nb e s b e e R e e ke e neenbeebe e beanean 305
Otto Krickis ; Sigurds Jaundalders
MODIFIED DQ CONTROL APPROACH FOR THREE-PHASE INVERTER........cccoiiiiiineceee 310

Elena Makovenko ; Oleksandr Husev ; Carlos Roncero-Clemente ; Enrique Romero-Cadaval ; Dmitri Vinnikov

NUMERICAL VALUES OF MNZN FERRITE NONLINEAR SUSCEPTIBILITIES IN A

LOSSLESS APPROXIMATION ..ottt ettt st et e te e sae e et e et e et e sab e e beeenteenneeanbeenbaeesneennreenres 313
Arnis Gulbis ; Diana Malinovska ; Deniss Stepins ; Mara Gulbe

THE MODERN ELECTRIC DRIVES — USING OF INFORMATION TECHNOLOGIES AND

THE PROBLEMS OF EDUGCATION .....eiiiiitie sttt ste e ste et a et ae e ste e sva e te e s teessteanbaestaeasseesssaanbeessaeenseesnseeneeanees 318
Aleksey Anuchin ; Mikhail Bychkov

PHASE SHIFTERS APPLICATION FOR CONTROLLING TRANSMISSION LINE OPERATION

MODES UNDER VARIATION OF POWER GRID PARAMETERS ........ccoiiiiieiiste st 324
D. I Panfilov; A. N. Rozhkov ; M. G. Astashev

FEATURES OF ELECTROMECHANICAL ENERGY CONVERSION AND LIMITING

CHARACTERISTICS OF SWITCHED RELUCTANCE DRIVE ......oooiooiiet e sea e 330
Mikhail Bychkov ; Valentina Kuznetsova ; Igor Gulyaev ; Alexander Krasovsky ; Elena Gorbunova

ENERGY SAVING IN CENTRIFUGAL PUMPS USING MUTUAL PRESSURE AND FLOWRATE

CONTROL ..ottt ettt e e et e e ettt e e e ettt e e e saba e e e ebteeeebbe e e sabeeeaabbeeeessbeeesabeee e bbeeeessbeeesabeeeaabbeeeeabeeesabeeesteaeean 336
Aleksandr Serbin ; Eduard Petlenkov ; Valéry Vodovozov
PROMOTION OF THE STUDENTS' SUCCESS IN HIGHER ENGINEERING EDUCATION........c..ccocvevvvevinenee. 341

Zoja Raud ; Valéry Vodovozov ; Andrei Aksjonov ; Eduard Petlenkov



MODE IDENTIFICATION OF HYBRID SYSTEM IN THE PRESENCE OF FAULT USING

RESIDUAL BOND GRAPH SINKS ...ttt ettt e e e e st e e e e e bt e e e e bt e e e sabeeeabbeeeeateeesabeeesabenaaanes 347
Pazilat Mahemuti ; Hang Yuan ; Wenhong Liu

ANALYSIS OF THE HIGH GAIN FIVE PORT CONVERTER WITH ULTRA CAPACITOR,

BATTERY, AND ASYMMETRIC BIPOLAR OUTPUTS FOR MICROGRID/HEV

P o o I (@ ANy I 10 1N 1 TP ST SOP 354
Muhammad Arif; Abdul Majid ; Jawad Saleem ; Zahid Mahmood ; Uzair Khan ; Muhammad Asad

INTELLIGENT HEATING SYSTEM TEMPERATURE CONTROL METHOD USING FUZZY

Leonids Novickis ; Aleksejs Jurenoks

LOAD EFFECTS ON VOLTAGE STABILITY IN DISTRIBUTION NETWORK WITH

CONSIDERING OF DISTRIBUTED GENERATION .....ooiiiiiiiit ettt st 362
M. Banejad ; M. Kazeminejad

ELECTRICAL CHARACTERISTICS OF THE EQUIPMENT FOR THE HYBRID PLASMA-MIG

WVELDING ...t bbbkt b e R e R b b e A b e e a b oAb £ e b s e R e e s b e e bt e R b e bt e hb e bt b e e bRt e nn et en 366
Volodymyr Sydorets ; Volodymyr Korzhyk ; Vladyslav Khaskin ; Oleksandr Babych ; Oleksandr Bondarenko

DIGITAL SIGNAL PROCESSING IN REAL TIME IN MULTI SIGNAL MONITORING

SYSTEMS WITH HIGH RISK OF APPLICATION ... .ociiiiiiiiiee ettt sttt 372
Viadimirs Karevs ; Mareks Mezitis ; Aleksandrs Nikolajevs
ENERGY METER READINGS VALIDITY ..ottt nb et ae ettt et st e bt et nnean 380

Elena Kochneva ; Aleksandar Sukalo
ANALYSIS OF THE RESULTS OF THE FULL-SCALE EXPERIMENT IN THE LATVIAN
POWER SYSTEM FOR THE CREATION AND AUTOMATIC PREVENTION OF ARTIFICIAL
ASYNCHRONOUS REGIME ...ttt et e e e e st e e et e e e e ae e e e s ab e e e sbaeeeasareessabeeeeateeaannes 381
Sergejs Rubcovs ; Strelkovs Vadims
A METHOD OF DETERMINING THE MAXIMUM PERFORMANCE TORQUE-SPEED

CHARACTERISTIC FOR AN INDUCTION MOTOR DRIVE OVER ITS ENTIRE SPEED RANGE.................. 387
Alecksey Anuchin ; Dmitry Shpak ; Alexandr Zharkov ; Vadim Ostrirov ; Yuriy Vagapov
PROTECTION DESIGN SCHEME OF GRID CONNECTED PMSG WIND TURBINE...........ccccooinininiiience, 392

Mahmoud Aref ; Vladislav Oboskalov ; Anatolij Mahnitko ; Renata Varfolomejeva

ANALYSIS OF THE RESULTS OF OPTIMAL ENERGY CONSUMPTION PLANNING FOR

RESIDENTIAL COMPLEX ENERGY HUB .......oooii ittt ettt stae s s satr e e s stae e s sba e e e sabaaeannns 398
Yurii Veremiichuk ; Olena Yarmoliuk ; Ivan Prytyskach ; Anatolij Mahnitko ; Renata Varfolomejeva

A REVIEW OF ELECTRICAL MACHINE DESIGN PROCESSES FROM THE STANDPOINT OF

SOFTWARE SELECTION ..ottt ettt ettt e ettt e e e ettt e e e s bae e e ettt e e e sabeeesbaeeeaabaeeeaabeeesabeeesatbaeeesabeeesbasesnneeas 404
K. Daukaev ; A. Rassolkin ; A. Kallaste ; T. Vaimann ; A. Belahcen

BASIC PRINCIPLES OF THE HIGHER EDUCATION SYSTEM'S MODERNIZATION TAKING

INTO ACCOUNT THE LABOR MARKET REQUIREMENTS ..ottt st 410
Kristina Berzina ; Inga Zicmane ; Elena Ketnere ; Jevgenijs Kuckovskis

SIMULATION OF DIRECT LIGHTNING STRIKE IN MEDIUM VOLTAGE COVERED

CONDUCTOR OVERHEAD LINEWITH ARC PROTECTION DEVICE ..ot 416
Viesturs Zimackis ; Sandra Vitolina

ANALYSIS AND MODELING DYNAMIC BEHAVIOUR SMALL WIND TURBINE IN

DOMESTIC LLOAD ...ttt ettt ettt e e ettt e e st e e e ebt e e e e bt e e e sabe e e e abeaeeesbeeeesabeeesbbaeeassbeeesabesesbbeeeessbeeesabeeeabaseanes 420
J. Sahebkar Farkhani ; S. G. R. Asghari; H. R. Najafi

BALANCED LOAD IDENTIFICATION BASED ON THE CORRELATION OF THE PHASE

(01872 4 =1\ IS TSP PPROTRPPR 427
D. Dvorkin ; S. Palis ; M. Silaev ; V. Tulsky

SIMULATION STUDY OF A CENTRIFUGAL PUMPING PLANT'S POWER CONSUMPTION AT

THROTTLING AND SPEED CONTROWL ...ttt ettt ettt ette e e et e e s etaa e e e ae e e s eateaeebeeeesnbaeeaaseeaeanneeas 431
Levon Gevorkov ; Anton Rassélkin ; Ants Kallaste ; Toomas Vaimann

INVESTIGATION OF SYNCHRONOUS INDUCTOR GENERATOR WITH ELECTRICALLY

INTEGRATED ARMATURE AND EXCITATION WINDINGS FOR AC AND DC POWER

K. Gulbis ; E. Kamolins

COMPARING THE APPROACHES TO THE MEASUREMENTS-BASED EXPRESS-ANALYSIS

OF LOW-FREQUENCY OSCILLATIONS IN POWER SYSTEMS. ..ot 441
Pavel Y. Kovalenko

THE CONCEPT OF SYNCHRONOUS MACHINE SYNCHRONIZING POWER NORMALIZED

AGGREGATED ESTIMATE FOR EVALUATING THE MACHINES CONTROLLERS

BEHAVIOR DURING ELECTROMECHANICAL OSCILLATIONS ...ttt 445
Pavel Y. Kovalenko ; Nikita D. Mukhlynin



CONCEPT OF AUTOMATED ENERGY DISTRIBUTION SYSTEM BASED ON THE FLOW

MODEL FOR MICROGRIDS CONTROL .....oiiiiiiieite sttt sa st snae et e ssaaesnaesnaeessaesneeenseesnaeesseesnseensesases 450
Nikita D. Mukhlynin ; Andrey V. Pazderin ; Pavel Y. Kovalenko

EXPERIMENTATIONS ON BIOMASS FUELED MICRO CHP GENERATION BY MEAN OF

THERMOELECTRIC GENERATOR ... .ottt ittt sttt st sbe st stesb e e st s be et e e sbeaneesbesbaenbesneente e 454
Dmitrijs Guzs

IMPLEMENTING ENERGY EFFICIENCY AND DEMAND-SIDE MANAGEMENT IN

GLASSWORK COMPANY .ottt sttt stee e stee e be e s tae e bt e sabe e beeaseeesheeaabe e beeasteesseeanbeeabeeesbeesnbeanbeeaneaenseenn 457
Dmitrijs Boreiko ; Jevgenijs Kozadajevs ; Antans Sauhats

ASPECTS OF EFFECTIVE URBAN ELECTRICAL NETWORK INFRASTRUCTURE

DEVELOPMENT FOR THE INTRODUCTION OF ELECTRIC VEHICLES CHARGING

LTI AN I L L1 USRS 461
Larisa Grackova ; Anastasia Zhiravetska ; Irina Oleinikova ; Gaidis Klavs

ANALYSIS OF EFFECTIVE WIRELESS COMMUNICATIONS FOR V2G APPLICATIONS AND

IMIOBILE OBJECT S, . oottt e et e e et et e e e bt e e e s abe e e e teeeeabeeeesabae e e teeeeassbeeesabeeeatsaeeasbeeesabeeestneaannes 467
Rodion Saltanovs ; Aleksandr Krivchenkov ; Alexander Krainyukov
LED LIGHTING EQUIPMENT ELECTROMAGNETIC COMPATIBILITY ..o 472

Guntis Dzerins ; A. Asmanis ; G. Asmanis ; A. Dzenis

PROBABILISTIC PROSUMER NODE MODELING FOR ESTIMATING PLANNING

PARAMETERS IN DISTRIBUTION NETWORKS WITH RENEWABLE ENERGY SOURCES.........c...cccevven. 478
Robert John Millar ; Jussi Ekstrom ; Matti Lehtonen ; Eero Saarijirvi ; Merkebu Degefa ; Matti Koivisto

FACILITATING ENERGY SYSTEM FLEXIBILITY BY DEMAND RESPONSE IN THE BALTICS

— CHOICE OF THE MARKET MODEL ...oiiitiiiiiiic ettt ettt e e save e st e s etaa e s s bae e e saaaaeaaseeesbaeeasaraaeannns 486
Liga Sadovica ; Kristine Marcina ; Valentins Lavrinovics ; Gatis Junghans
HIGH-OUTPUT ENERGY-EFFICIENT SYNCHRONOUS RELUCTANCE MOTOR .....cccociiiieeeeeecieee e, 492

Viadimir Prakht ; Viadimir Dmitrievskii ; Vadim Kazakbaev
DEVELOPING AND EXPERIMENTAL STUDY A 1.5 KW SYNCHRONOUS RELUCTANCE

MOTOR OF ULTRA PREMIUM EFFICIENCY (IE5 CLASS) ...oiiiiiiitie ettt 497
Vladimir Prakht ; Vladimir Dmitrievskii ; Vadim Kazakbaev
STEADY-STATE MODEL OF A SINGLE-PHASE FLUX REVERSAL MOTOR .......ccocciiiiiieiieeee e 502

Viadimir Prakht ; Viadimir Dmitrievskii ; Vadim Kazakbaev ; Sergei Sarapulov

SMALL SIGNAL CELL STABILITY WITH FOCUS ON INTER-CELL OSCILLATIONS IN THE

WEB-OF-CELLS FRAMEWORK ...ttt b ettt e bt e s bt e se e bt e st e nbeebe e beanreneenreea 507
Artjoms Obushevs ; Michal Kosmecki

DATA TRANSMISSION WITH CODE DIVISION BASED ON TRANSFORM IN ROTATING

COORDINATES ..ottt bbbt stk e s b e e b £ e st e ek e e R b e e b e e s e e b e e R b e eb £ e st e e b e e m b e eb e e be s bt e n b e nbe e st e nbeenbenbeenes 515
Julia Yamnenko ; Tetyana Tereshchenko ; Yuriy Khokhlov ; Oleksandr Bondarenko ; Artem Polishuk

ANALYSIS OF LARGE SCALE PV PENETRATION IMPACT ON IEEE 39-BUS POWER

SYSTEM ..ttt bt bbb e bbb b b e s h R R R R h kR R R R e bRt E b h e b n et e 521
Gaurav Bhatt ; Shaik Affljulla

MATLAB AND POWERWORLD BASED VIRTUAL LABORATORIES DEVELOPMENT FOR

UNDERGRADUATE STUDENTS ON ELECTRICAL SYSTEMS ..o s 527
Anna Mutule ; Evvin Grebesh

SENSOR NETWORKING AND SIGNAL PROCESSING APPLICATIONS FOR HEATING

EFFICIENCY MAINTENANCE IN HIGH-RISE APARTMENT BUILDINGS.........cccoiiiiiiiiie e 532
Nadezhda Kunicina ; Anatolijs Zabasta ; Konstantins Koldisevs ; Antons Patlins ; Kaspars Kondratjevs

INDUCTION MACHINE MODE DETERMINATION USING VECTOGRAMS AND MAGNETIC

FIELD CALCULATION RESULTS ...ttt bbbt sb bt bbb e nb e ab e 538
Andrejs Podgomovs ; Rahims Geidarovs

MULTICELL-TYPE CURRENT REGULATOR BASED ON CUK CONVERTER FOR

RESISTANCE WELDING ...ttt b e b e st b e e b e bt e b e e b e e R e e nb e e s e e ke et e eb e e s e e et e enbenbeenneabeaneas 544
levgen Verbytskyi ; Oleksandr Bondarenko ; Dmitri Vinnikov

GPS-TRACK DATA PROCESSING FOR THE OPTIMIZATION OF THE POWERTRAIN FOR

HYBRID ELECTRIC VEHICLES .......ooiitit ettt b bbb 550
Egor Kulik ; Xuan Trung Tran ; Alecksey Anuchin ; Yuriy Vagapov

CONTROL FEATURES OF MULTICELL-TYPE CURRENT REGULATOR FOR RESISTANCE

WVELDING ...t bbbt bbb s R e h b b e AR e e h b b £ e b e e b e e s b e e bt e R e e bt e hb e bt b e e bRt e nn b en 555
levgen Verbytskyi ; Oleksandr Bondarenko ; Elizaveta Liivik

10T SOLUTION APPROACH FOR ENERGY CONSUMPTION REDUCTION IN BUILDINGS:

PART 1. EXISTING SITUATION AND PROBLEMS REGARDING ELECTRICAL

CONSUMPTION ...ttt bbbt s etk e st e ek e e e ekt e Rt e e bt e s e e ke em b e sb £ e s b e e b e e m b e nb e e ke eb e e nbesbeerbenbeenbenbeenes 560
Ansis Avotins ; Armands Senfeids ; Peteris Apse-Apsitis ; Andrejs Podgomovs



ELECTRICITY CONSUMPTION IRREGULARITY AS A CRITERION FOR ELECTRIC

ENERGY CONSUMER'S GROUP FORMATION ...ttt sttt se s e e stee e e snaesnteesseesnaaesneesnanessessnseensessses
Anatoly Zamulko ; Yurii Veremiichuk ; Nikita Sokolovs ; Renata Varfolomejeva

ANALYSIS OF COMPLIANCE OF HYBRID VEHICLES WITH SAFETY REQUIREMENTS FOR

CUSTOMS CLEARANCE IN THE RUSSIAN FEDERATION .....oiiiiiiiiiie sttt sna s
Olga Kondratyeva ; llya Korolev ; Olga Sherbacheva ; Ruslan Bulatov ; Alecksey Anuchin

A NEW METHOD FOR PARALLEL OPERATION INSTRUMENT TRANSFORMERS UNITS —

ASSOCIATED WITH SWITCHBOARDS ... .ooottetitcte ettt st et ssaeenteesneeenseessaeeteesneeeneesneas
Shaker J. Gatan

PROBLEMS IN THE OPERATING AND CALCULATION OF PAYBACK OF PHOTOVOLTAIC

SYSTEMS IN BUILDINGS ... ..ottt sttt te e st e et e e st e e s te e s st e e te e e sa e e seeaabe e teeesteesaeeanbeesseeeseesnseenneeanees
Valeri Saikovski

MATHEMATICAL MODELING OF A BATTERY ENERGY STORAGE SYSTEM IN GRID

FORMING MODE ......oiiiiiiiiiitittse sttt e b1t b e a1 e b e a8t e ke a8 b e s b e e s e e b e eR e e e bt e st e be e Rb e s be e st e sk e enbenbeereenbennen
Ahmad Rahmoun ; Andreas Armstorfer ; Helmuth Biechi ; Argo Rosin

SVC ADAPTIVE CONTROL INVESTIGATION ..ottt ettt sne e st e sntaenneesnaeenneesnneenes
Nikolay Djagarov ; Zhivko Grozdev ; Julia Djagarova

INVESTIGATION METHOD FOR POWER SYSTEM ASYMMETRICAL CONDITIONS CAUSED

BY LONGITUDINAL ASYMMETRY IN NETWORK ...ttt sttt stn et e e snn e
Nikolay Djagarov ; Julia Djagarova

THE BINARY CONTROL OF SEGMENTED SHAPE MEMORY ALLOY ACTUATOR.....c.cccoiiiiviieninieieniens
Aivars Pumpurs

THE QUALITY OF THE OUTPUT VOLTAGE OF T-TYPE FIVE-LEVEL CONVERTER WITH

LEVEL SHIFTED MODULATION CARRIER ......ooo ittt sttt snaeenneeaneas
Ingars Steiks

INVERSE METHODS FOR COMPUTATIONAL SIMULATIONS AND OPTIMIZATION OF

EROSION MODELS IN POWER PLANTS: A NUMERICAL-SUFACTAL NONLINEAR

OPTIMIZATION OF MODELLING ... .oticiiiie ittt sttt te et e et e s be e s ta e e steesateanaeestaeesaesnseenbeesnneenreeans
Francisco Casesnoves ; Andrei Surzhenkov

SELF-SENSING CONTROL CAPABILITY OF SYNCHRONOUS HOMOPOLAR MOTOR IN

TRACTION APPLICATIONS ...ttt ettt sttt st et e st ee e te e ssb e et e e rte e s beeaabe e beeerteesseeanbeesbeeebeesnseenneeaneees
Maxim Lashkevich ; Alecksey Anuchin ; Dmitry Aliamkin ; Fernando Briz

SYNCHRONOUS GENERATOR PARAMETERS DETERMINATION USING MATLAB

L @ L] AN | SRR
Mojtaba Abbasi ; Alexander G. Garganeev

Author Index





