2017 15th International Conference
on Electrical Machines, Drives and
Power Systems (ELMA 2017)

Sofia, Bulgaria
1-3June 2017

I E E E IEEE Catalog Number: CFP17L07-POD
4 ISBN: 978-1-5090-6692-6



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: CFP17L07-POD
ISBN (Print-On-Demand): 978-1-5090-6692-6
ISBN (Online): 978-1-5090-6691-9

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

Design & comparison of a conventional and permanent magnet based claw-pole machine
for automotive application -
Pranshu Upadhayay, Afef Kedous-Lebouc, Lauric Garbuio,
Jean-Claude Mipo, JEan-Marc DUDUS ................ouuueeeeeeeeeeeeeeeeeeeeeeeaeesaesasssssassssssssssssssssssssssssssnns 1

Design and comparison of outer rotor bonded magnets halbach motor
with different topologies -
Amit Kumar Jha, Afef Kedous-Lebouc,
Lauric Garbuio, Jean-Paul Yonnet, Jean-Marc DUDUS ................cccooueeeiieeiiiiiiiiieaee e 6

Output characteristics analysis of gensets for modeling of an expert system
for fault detection purposes - )
Zeljko Hederic, Dejan BareSiC, VeNCO COMUKA. .............ccccccuueeeeeeeeeeeeeiiieeee e 1

Effects of cogging torque reduction techniques applied to surface
mounted PMSMS with distributed windings —
George Todorov, Bozhidar Stoev, George Savov, Petar Kyuchukovw ..............cc.cccovvuvereeannnn. 17

Development of a novel coaxial magnetic gear -
Fuat KUCUK, SQAIra MOUSAVI ............coeeeeeeeeeeeeeeeeeeeeee et 22

The evolutionary optimization approach for voltage profile estimation
in a radial distribution network with a decreased number of measurements -
Marinko Barukdci¢, Marko Vukobratovic, Dalibor Bulji¢, Dino Masle ..................ccccccevvveeeeeennn. 26

HV transmission line stringing operation. Usage of unmanned aerial vehicles
for installation of conductor and OPGW -
Karol Pawlak, DOIOta SEIEK ...ttt 32

Investigation of the capacitive interference of overhead multi-line power system -
Atanas Chervenkov, Todorka CheIVENKOVA.............cccceueuueiiiieeeeiiieee ettt 38

Analysis of errors in distribution networks power losses calculations with
relation to the time discretization intervals -
Konstantin-Kiril Savov, Rad Stanev, Petko Stoyanov, Dimo Stoilov .....................ccccccci 42

Loading curve optimization for electric networks efficiency improvement -
Stanislav Eroshenko, Alexandra Khalyasmaa, Zhu Kaihui,
Lin Zhixing, Yang WeiXiu, Li SAUNGN ...................coouiiiiiiisiieieee e ee et 47

The short circuit currents calculations model for integral forecasting
of the switching facilities residual life -
Alexandra Khalyasmaa, Mihail Senyuk, Stanislav EroShenko................ccccoceeeeeeeeeecciinnnnnnnn. 53

Simulation of air transformers with different sizes and geometry -
Dimcho Hvarchilkov, Viadimir Dimitrov, Peter GOranoV ..............euuueeeueeiieeieeieiieaeeeiiieaeeeennnn. 58



Modelling of an off-grid photovoltaic power supplying system
for telecommunication equipment -
Ivan Nedyalkov, Dimitar Arnaudov, Nikolay Hinov, Hristiyan Kanchev ................ccccccocccunn... 64

Physical model of an electric vehicle for research of dynamic operating modes —
Gergana Vacheva, Nikolay Hinov, Rad, Stanev ...........ccccccooeeuueeeiieeeeeieeeeeee e 70

Two-stage low-frequency square-wave electronic ballast with analog and digital control -
V. C. Valchev, V. Chikov, V. Gyurov, and T. P. TOAOIOVa..............ccccccvvuuereeseessssiiiirienaaaaasanans 74

Overview of heat transfer aspects for inductors and transformers for power electronics -
VENCISIAV VAICREV ... e e e e 78

Bounded global irradiation prediction based on multilayer perceptron
and time series formalism -
Cyril Voyant, Gilles Notton, Marie Laure Nivet,
Fabrice Motte, Alexis Fouilloy, Christophe Paoli...................couueeeiiiioiiiieee e 82

Solar potential for building integrated solar collectors: Application in Bulgaria,
Romania & France -
Elio Rebillout, Gilles Notton, Andrei Damian,
Rodica Frunzulica, Vladimir Lazarov, Ludmil StOyanov................cccceeeeeeeeeesscciiiiiiaaeeeeesnnn 86

Modeling of PV panels — case study for Oryahovo, Bulgaria -
Ludmil Stoyanov, Iva Draganovska, Zahari Zarkov,
Viadimir LazaroV, GilleS NOON ..............ceeeeeeeeeeeeeeeeee e e e e e e 91

Optimization of the solar thermal collectors integration in buildings for DHW preparation -
Andrei Damian, Rodica Frunzulica, Razvan Stefan Popescu,
Elio Rebillout, GIlleS NOTION ..............ceeeeeeeeeeeee ettt eaeaas 96

Tilos, the first autonomous renewable green island in mediterranean:
a horizon 2020 project -
Gilles Notton, Marie Laure Nivet, Fabrice Motte, Cyril Voyant,
Alexis Fouilloy, Dimitris Zafirakis, Christophe Paoli.................ccccccccoviiiiiiiieiiiiiiiieeieeeeeeeee 102

Comparison between conventional wind measurement systems and SODAR systems
for remote sensing including examination of real wind data -
Dmitriy Dubov, Bohos Aprahamian, Meline Aprahamian.................cccccccooeeiiiiiiiiiiceieeeeee, 106

Forecasting software for hourly transmission losses -
SEEFAN SUIGKOV ...t 110

The cross-border trade impact on the transmission losses -
SEETAN SUIGKOV ..ottt e e e e e ettt a e e e e e anineeens 115

The weather impact on the overhead line losses -
Valentin KoleV, Stefan SUIAKOV ...ttt e e 119

Influence of the tower construction of electrical power line 110 kV over
the risk of electrical field exposure -
Marinela Yordanova, MediRa HamzZa ..............ccoooeueeiieeeeeeieeeeeeeee et 124



A Monte Carlo algorithm for determining the point of collapse of power flow equations -
INIKOIQY INIKOIQEV ... e e e e 130

An algorithm for fast determining the point of collapse of power flow equations
based on singular value decomposition -
NIKOIQY INIKOIQEV ...ttt e e e e e e sttt e e e e e e e enneees 135

The choice of optimal system composed of linear conductors
for electrostatic space protection -
Nebojsa Raicevic, Slavoljub Aleksic, Ana Vuckovic, Mirjana Peric ...............ccccccveeeeeeecennne.. 140

The indicators system for the short circuit currents levels assessment
in the power systems -
S.A. Eroshenko, A.O. Egorov, M.R. Zagidullin, M. D. SenyuK.................cccovvveieeeeeeeeeenennn. 144

Light electronic regulator based on open-source microcontroller platform -
Hristo Antchev, Eltimir Stoimenov, VIado YanKoV ...........cccooeuueiiieeeeiiiiieieieiieeeeeiieeeeeieeeeee 149

Design considerations of ZVS converter for charging of energy storage elements -
Dimitar Arnaudov, Nikolay Hinov, Vencislav Valchev.....................ccccccoviiiiiiiiiiiiiiii 154

Modelling of single transistor parallel ZVS DC-DC converter -
Nikolay Hinov, Dimitar Arnaudov, George Kraev, Bogdan Gilev.............ccccccccvvevieeeeeescennnn. 158

Modeling of the behavior of high pressure discharge lamps in circuits with ballast -
Simona Petrakieva, Zahari IVANOV .................couee et 162

Recognition of heat - conductive filling agents of a thermoelectric refrigeration
system with focused time - delay neural network -
Ivaylo Belovski, Sotir Sotirov, Anatoliy Aleksandrov, Nikolay SOtIov............c..cccccoevevnenn... 166

Electroenergetical training laboratory with remote access to stands -
Alexander Antipin, Vasiliy Frizen, Vladimir Udintcev, Sergei Nazarov ...............c..ccccccuvun..... 170

A real time street lighting control system -
Seher Kadirova, Daniel KajtSQnOV .............c.uueeeuiieeiiiiieeie ettt ettt a e s 174

Problems and trends in training of electrical engineers -
Mariya Marinova, Marin MaITNOV ..................uuuuuuuuuuueeeiieeeiseaaisessssssssssnsssssssssssssnsnssnnnsnnnnnnnnnnnns 179

Some aspects of using real and virtual experiment in teaching electrical engineering -
llonka Lilyanova, Marin Marinov, Radko Stoianowv................ccccccccciiiiiiiiiiiiiiii 185

Model-based virtual product development and data control with PLM -
Dimitar JetcheVv, GEOIgEe TOUOIOV .............oueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesassasssssasssssssssssnssnnnnnns 191

Method of design public key infrastructure for secure audio information
transmission in multimedia systems -
Snezhana Pleshkova, Dimitar KiNANEV .............ccooeeueeeeeeeeieeeeeeeeee et 195

Energy - efficient control of double inverter-fed induction motor -
Gennady Tutaev, Maxim BobroV, 1gOr GUIYAENV...............cooo e 199



Development of an algorithm for modal control of SISO Linear Time-Invariant
Discrete Systems -
Nikola Nikolov, Mariela Alexandrova, VeSelin LUKOV...............ccccouuueeeeeureeeieiiieeeeeieeeeeeeeeea, 203

Determination of control sensor position in a clapper type electromagnet using FEM -
Ivan KOStOV, StEFCHO GUININSKI..........cceeeeeeeeeeeeee ettt e e eaeeeeaeans 207

Cogging torque effect on motor start-up in a sensorless motor drive
for permanent magnet synchronous motors -
Emil Rachev, Vliadislav Petrov, Bozhidar SOV .............cccoeeeueiiiieeiiieieeieeieeeeeieeeeeeaeaeen 211

Application of recursive methods for parameter estimation
in adaptive pole placement control of DC motor -
Ivan GrigoroV, NaSKO AtQNASOV .............couueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et eeeeeeeeeeeaees 215

Combined mobile robots motion control using information as voice
and gesture commands from audio and thermal visual sensors -
Snezhana Pleshkova, Zahati ZANAIIQV ................coueueeeeeeeeeeeeeeeeeeeeeee ettt 219

Investigation of the dielectric permittivity of anodic aluminum oxide substrates
for multi-chip modules -
Svetozar Andreev, Nina SPasOVa.............ccccuuueiieeiiieeiee e 224

Features in the selection and operation of AC motors for electric propulsion
system in ships -
Lyubomir Dimitrov, Stefka KanturSKa ................euueeeeeeeeieiiiiieeieeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneens 228

Electrical loads and profiles of public buildings -
Nikolay Matanov, Ivan ANQeIOV ..............oooo oo 233

Algorithm for selection of passive harmonics filters -
Nikolay Matanov, Haralan Penev ...............ccccoooveiiiiiiiiiiiie 238

Automated photovoltaic and lighting infrastructural system — APhoLIS -
Valentin Gyurov, VIadimir CRIKOV .............ouuue e ittt eeaaaa e 243

Application of automated photovoltaic and lighting infrastructural system
APhoLIS-energy points -
Valentin GyuroV, Plamen KifOVSKI ..............cueueeeeeeeee ettt eeaaaa e 248

Mathematical and economic extrapolations on the model for
optimal microgrid operation and its solution -
VESSEIING TraShIIEVA ...........cooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et 252

IP-based smart sensors for energy metering and efficient
HVAC infrastructure in buildings -
BASHT UL ...ttt e ettt e e e e e e e e e anne 258

Optimization of medium voltage backup power supply strategies for high
power pump aggregates -
Vultchan GUeorgieV, PIAMEN RIZOV ...............ccoeeuuieeiiee ettt eeeeseaaaaa e 262



Influence of the excitation regime of turbo-generators on the own needs
supply stability -
Plamen Rizov, Vultchan GUEOIGIEV ................cccoeeeeieiieieiieee

Design of a low permanent magnet mass hybrid excited flux switching
machine for a PHEV application -
Noureddine Faltakh, Franck Vangraefschepe, Raouf Benlamine,
Sami Hlioui, MORAMEA GaADSI ...t aaaaa

Torque ripple suppression in surface mounted PMSMs with distributed windings -
Bozhidar Stoev, GE0rge TOUOIOV ...........couweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenes

Evaluation and different control methods of the transformer noise (Literature survey) -
Vili Boteva, Hristo TSVetkoV, YOrdan BOLEV ............cooeeuueeeeeeeee et

Harmonic impact testing on synchronous generator protection -
Dimitar Bogdanov, ROSEN HlIEV ...............cooueeeeeeeiieeeeeeeeeeeeee e

Power control of PMSG for wind turbine using maximum torque per ampere strategy -
Zahari ZarkoV, BOIiS DEMUIKOV .............uueeeeeeeeeeeee ettt ettt

Small wind generator system with non-inverting buck-boost converter and battery storage -
Zahari Zarkov, lvan Bachev, VIadimir LAzZaroV ..................oueeueeeuieeiieieieiieeeeeieeeeeieaeiaaaean

Experimental design of stand-alone field oriented control for WECS
in variable speed DFIG-based on hysteresis current controller -
Fayssal Amrane, Azeddine Chaiba, Bruno Francois, Badreddine Babes .............................

Electrical energy wireless transfer: application to electric roads -
Mehdi Rouissiya, Ikram El Abbassi, Bilal Amghar,
Alain Jaafari, MoUumMeEN DArCREIIf ................coee ettt

Critical meteorological conditions and the electrical power balance in Bulgaria -
INEIY HAIZANOVA ...ttt e e e e e e e e e e e eeees

Piezoelectric energy harvesting device with nanobranched ZnO
on polymer/metal/polymer coated flexible substrate -
Georgi Kolev, Mariya Aleksandrova, Georgi Dobrikov,
Mileti Fartunkov, Krassimir Denishev, Habib Pathan...................ccoouueiieiiiieiiiiieieeeieeeeaeenn.

The study of bulk loading in high-temperature resistance furnaces -
Alexander Antipin, Vasiliy Frizen, Fedor Tarasov, Fedor Sarapulov .................cccccccvervennn.....

Magnetoelectric position sensors for automotive application —
Nikolay Kolesnikov, Sergey Zhiglinsky, Roman Petrov, Mirza Bichurin,
Slavcho Bozhkov, Ivan Milenov, Penko BOZNKOV ................cuuueeeeiieecieiieeee e

Processing efficiency of plasma-aided porous media finishing -
Comparison of the conductors’ mechanical mode calculations using

different mathematical models -
Nikola NIKOIOV, DIMO SEOMOV .............ceeeeeeeeeeeeeeeeee et e e



Comparative study of electric car traction motors —
ENUI SOKOIOV ... ettt ettt e e e e ettt e e e e e e e s s eaaassneees

Application of infrared thermography technique in transformers maintenance
in distribution network —
EMI MECRKOV ... e e s

Ferroresonance modes determination of single-phase toroidal transformers -
Emil Cazacu, Lucian Petrescu, Valentin IONifa...............ccccueeeeeeeeeiisciiiiiieeeeeessciiiiiaa e

Losses and temperature rise within power transformers subjected to distorted currents -
Emil Cazacu, Lucian Petrescu, Valentin IONnita................ccccccovoeeiiiiiiiiii

Monitoring system for sensorless energy characteristics identification of
inverter-fed single-phase collector motor drive -
Dimitar Spirov, Milko DOCREV.................cccoooiiiiiiiiiieieee

Coupled electric — thermal model for SR-drives -
Sorin Cosman, Claudia Martis, Radu MartiS...............ccoeee oo

Analysis of permanent magnet synchronous machines used for hybrid vehicles —
Plamen Rizov, Tsvetomir Stoyanov, Radoslav Spasov, Vasil Spasov..................ccccccccc......

Decision making in transformer manufacturing companies with help
of ERP business software —
JOSIP Nad, MO VIQZIC............ueeeeeeeeeeeeee ettt ettt ettt et e e e e e e eeeaaaa

Effect of static or dynamic eccentricities on the unbalanced magnetic pull
in doubly-fed induction machines -
Nicolas Moisson-Franckhauser, Thomas Lugand,
Alexander Schwery, Lauric GarbuiO ...............cccoueeeieiieeeeeeeeeeeee e

Harmonic analysis of the magnetic field of a coaxial magnetic gear -
lliana Marinova, Miglenna Todorova, Valentin Mateev...................cccccoevveeeieieiiiiiiiiiieeeeee

Filtration of deteriorated signals used in the control systems by orthogonal wavelets -
Mariyana Todorova, Reneta ParvanOVa..................cueuueeeeeeeeeeeeeeieeeeeeeeeesesesesssssssssssssssssssssnnnns

Design of digital PI regulators from experimental frequency response of
electrohydraulic steering system -
Alexander Mitov, Jordan Kralev, lIcCho ANQEIOV .............cccoooeeeieieieiieieeeeeeeeeeeeeeeeeeeeeeeee

Power and energy parameters of the inductor with an electromagnetic shield -
Alexander Antipin, Vasiliy Frizen, Fedor Sarapulov, Maksim Kondratev.................cccccccccu....

Investigation of a new technology of controlling electrical apparatus via a smart phone —
Pavel Andreev, BoOROS APraRami@n...............cceeeiieeeieeeeee e e e eeetee e e aeeattsaaaeaaaanns

Dynamic study of thermal characteristics of linear induction motors -
F.Sarapulov, V. Frizen, .Smolyanov, E. ShHMaKOV..............ccccccuuuiieeeiicciiiiieeee e



The importance of standardization for risk management on Seveso site -
Maja Ljubi¢, BoZidar Rakovic¢, Ljiubomir Dimitrov,
Slavoljub AleksiC, Ivan Garvanov ............cccccccceueeeeeiiiiiii e 419

Induction crucible furnace with dual frequency power supply -
Vasiliy Frizen, Vladislav Luzgin, Alexander Koptyakov,
Kirill Bolotin, NiKOIay TarCAULKIN ..............ooeeeeiiiiiiiiiiiiiiiieieeeeeeeeeeeeeteeeett e e e e e e e e e e e e e e e aaeaaaaaeeeeees 423

Research on the temperature field of a combined device for cooking Zanussi -
Yanita Slavova, Maria Marinova, Tatyana DimOVa......................uueeeeeeeeeeeeeeeenesennnssssssssssnsnnnns 427

Influence of cold air plasma treatment on thermobonded PET nonwoven textile -
Dilyana Gospodinova, Margarita Neznakomova, Peter Dineff ...................cccccccccc 431

Influence of the pole shapes on the force characteristics of a DC solenoid actuator -
Dian Malamov, Ivan HadzhieV, IVan YatCREV ............coeeue et 435

Studying the magnetic field of three-phase induction device with split-phase -
Georgi Zhelev, Marin Marinov, Maik SErebIau ... 439

Investigation of the exploitation modes of a special type magnetic separator -
Tatyana Dimova, Mariya Marinova, Bohos Aprahamian, Marin Marinov............................... 444

Simulation of the shading in photovoltaic systems -
Ludmil Stoyanov, Nelly CROIGKOVA .............ccooi e 448

Modelling of magnetic concentrators in induction heating systems -
losko Balabozov, Hartmut Brauer, Ivan YatCheV .............ccoooeueeieieeeeieeeeeeeeeeeeeeeeeeeeaaaeee 453

Modelling of current sensor based on hall effect -
Mehmet Sen, losko Balabozov, Ivan Yatchev, Ratcho Ivanov ..........cccc.cccceeeeeveveeeeeeinenenann. 457

GPSS language as tool for reliability simulations -
LYo (o T30 o] 0T 1N SRR 461

Diversity in nature and technology — Tool for Increase the Reliability of Systems -
George PopoV, Kamelia RAYNOVA .............uuuueeeieieiieiiee e eeeeetet ettt e e e asseaaaaa e e 464

Indoor propagation of signals between wireless sensor nodes -
ZIAEAN GGV ...ttt e e ettt e e e e e e e eanne 467

Challenges for Bulgarian industrial small and medium sized enterprises
to manage change effectively -
Kiril Anguelov, Miglena ANgelova .................ooooeieeeiiiiiii 471

Criteria at selection of method for job implementation evaluation
in high-tech enterprises -
Kiril Anguelov, Alexanadar FEIAOV ..............oiiei ittt eetiae e aaaaans 476

Real-time model of switched reluctance drive based on a LUT magnetization
curve for educational purposes -
Dmitriy Savkin, Aleksey Anuchin, Vasiliy Kulmanov,
1gor GUIYAEV, YUIY VAGQAPOV .........ueeeeeeeeeeeeeeeeeee ettt e et a e e e e e st aaaaaeeeassaas 480



Concept for development of 2D virtual reality laboratory in electrical circuits:
basic equipment -
Boris Evstatiev, Katerina Gabrovska-EVSIAtioVva .............cccccouueeiieeueeeieiieeeeeieeeeeieeeeeeeeaeee 484

Development of model for automatic tutor in e-learning environment based
on student reactions extraction using facial recognition -
Salma Boumiza, Dalila Souilem, Alexander Bekiarski, Snejana Pleshkova.......................... 488

The methodology of risk evaluation for power equipment technical state assessment -
Alexandra Khalyasmaa, Rustam Valiev, Viktor BoIgov .............cccccccccieeeeieeiiiiiiiiieiieieeee 493

Method for Estimation the Threshold Frequencies of the Electrical Machines -
Totyo lliev, Plamen DANAIIOV .................eeeeeeeeeeeeeeeeeeeeieeeeeeaasesasesasssssassssssssssssssssssssssssssssssssssnns 497





