
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP21L07-POD 
978-1-6654-1186-8 

2021 17th Conference on Electrical 
Machines, Drives and Power 
Systems (ELMA 2021) 

Sofia, Bulgaria 
1 – 4 July 2021 



 

 

 

 
 
 
 
Copyright © 2021 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:   CFP21L07-POD 

ISBN (Print-On-Demand):  978-1-6654-1186-8 

ISBN (Online):   978-1-6654-3582-6 

 

           

 
 
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 
 

 

 



Željko Hederic, Venco orluka 

Nikolay Djagarov, Georgi Enchev, Sergey Kokin, Julia Djagarova 

Murat Toren, Hakki Mollahasanoglu 

Nikolay Djagarov, Hristo Milushev, Yuri Kononov, Julia Djagarova 

Nikolay Djagarov, Hristo Milushev, Aleksandra Varganova, Julia Djagarova 

Necdet Kaan Onur, Gokturk Poyrazoglu 

Ginko Georgiev, Hristian Panchev, Ilian Iliev, Rumen Kirov 

Ginka Ivanova, Valentin Gyurov 

Nikola Makedonski, Georgi Milev 

Boris Evstatiev, Dimcho Kiriakov 

Toncho Papanchev, Angel Marinov, Julia Garipova 

Nuri Berisha, Petrit Kastrati, Dimo Stoilov, Rad Stanev 

Kristina Hadzhiyska, Dimitar Tonev, Kiril Anguelov, Dimo Stoilov 

Nuri Berisha, Genc Sejdiu, Rad Stanev, Dimo Stoilov 

Dimo Stoilov, Georgi Stoilov, Sylvia Goranova 



Dzhengiz Ibram, Vultchan Gueorgiev 

Plamen Tzvetkov, Krasimir Galabov, Andrey Serov, Ivan Kodjabashev 

Vladimir Chikov, Nikola Makedonski, Georgi Milev, Borislav Cvetanov 

Ginko Georgiev, Hristian Panchev, Rumen Kirov, 

Richard B Szilagyi, Adrienn Dineva 

Vitaly Ryzhov, Oleg Molokanov, Pavel Dergachev, Sergey Osipkin, Ekaterina Kurbatova, Pavel 
Kurbatov 

Georgi Todorov, Konstantin Kamberov, Hristo Vasilev, Tsvetozar Ivanov 

Adam Zsuga, Adrienn Dineva 

Mete Cesmeci, Gokturk Poyrazoglu 

Nasr Guennouni, Nadia Machkour, Ahmed Chebak 

Vladimir Dimitrov, Filip Stoimenov, 

Huseyin Kucukosman, Gokturk Poyrazoglu 

Angel Marinov, Svetlozar Zahariev, Ivelin Ivanov, Svilen Simeonov 

Samet Kurt, Gokturk Poyrazoglu 

Ilia Kirillov, Pavel Dergachev 

Emil Nikolov 



 152
Samet Isak, Ilian Iliev, Hristian Panchev 

...158
Donka Ivanova, Martin Dejanov 

...163
Georgi Enchev, Nikolay Djagarov, Zhivko Grozdew 

 ...169
Akin Uzel, Diego Zuidervliet, Peter van Duijsen 

...175
Ilona Iatcheva 

 ...179
Peter van Duijsen, Diego Zuidervliet 

...185
Genadijs Kobenkins, Marks Marinbahs, Vsevolod Burenin, Jaroslavs Zarembo, Olegs Sliskis 

...189
Ilya Dvornikovs, Marks Marinbahs, Genadijs Kobenkins, Olegs Sliskis, Karlis Ketners, 

...193
Timijan Velic, Maximilian Barkow, David Bauer, Patrick Fuchs, Johannes Wende, Thomas Hubert, 
Michael Reinlein, Jan Nägelkrämer, Nejila Parspour 

...199
ilayda Demircioglu, Gokturk Poyrazoglu 

 ...205
Valentin Totev, Vultchan Gueorgiev 

...211
Valentin Gyurov, Nikolay Bezhanov 

...216
Robin Thomas, Hugo Husson, Lauric Garbuio, Laurent Gerbaud 

...222
Sarah Ouédraogo, Ghjuvan-Antone Faggianelli, Guillaume Pigelet, Jean-Laurent Duchaud, Cyril 
Voyant, Gilles Notton 

...227
Christina Papadimitriou, Venizelos Efthymiou, Rad Stanev, Shafi Khadem 

...233
Adrienn Dineva 



...238
Ivan Simeonov, Venelin Hubenov, Elena Chorukova 

...244
Vladislav Shakirov, Nikita Tomin, Victor Kurbatsky 

...249
Angel Marinov, Svetlozar Zahariev, Ivelin Ivanov, Toncho Papanchev 

...253
Ivan Bachev, Vladimir Lazarov, Zahari Zarkov 

...259
Ludmil Stoyanov, Iva Draganovska 

...264
Nikolay Hinov, Tsveti Hranov 

...268
Yavor Lozanov 

...272
Yavor Lozanov, Svetlana Tzvetkova, Angel Petleshkov 

...275
Valentin Mateev, Miglenna Todorova, Iliana Marinova 

...279
Miglenna Todorova, Valentin Mateev, Iliana Marinova 

...283
Atanas Chervenkov 

...286
Atanas Chervenkov 

...290
Dragomir Grozdanov, Nikolay Hinov 

...295
Iva Petrinska, Dimitar Pavlov, Dilyan Ivanov 

...299
Svetlana Tzvetkova 

...303
Svetlana Tzvetkova, Angel Petleshkov, Yavor Lozanov 

...307
Martin Ralchev, Valentin Mateev, Iliana Marinova 

...312
Mediha Mehmed-Hamza, Anton Filipov, Milena Ivanova 



...316
Atanas Yanev 

...321
Tanyo Tanev, Rad Stanev, 

...327
Krasimir Kishkin, Hristiyan Kanchev, Dimitar Arnaudov 

...331
Dimitar Arnaudov, Krasimir Kishkin, Georgi Zashev 

...335
Iosko Balabozov, Ivan Yatchev, Dimitar Karastoyanov, Nikolay Stoimenov, Hartmut Brauer 

 ...339
Nikolina Petkova, Snejana Terzieva 

...344
            Zahari Zarkov, Vladimir Lazarov, Tsvetomir Stoyanov, Ludmil Stoyanov 

 ...350
Marina Rashevskaya, Aleksey Kulikov, Mikhail Tibrayev, Aleksey Gudoghnikov 

       ...355
Plamen Rizov, George Todorov 

 ...359
Ekaterina Kurbatova, Egor Kuschenko, Timofey Zolotarev, Pavel Kurbatov 

...363
Oleg Molokanov, Elizaveta Konyushenko,  Eugene Zenko, Ekaterina Kurbatova, Nikolay Sabaykin, 
Pavel Kurbatov 

...368
Georgy Solovov, Nikolay Rodkin, Konstantin Kryukov, Ekaterina Erokhina, Nikolay Baranov 

...374
Nikolay Khrenkov 

...377
Emil Panov, Milena Ivanova, Emil Barudov 

...381
Georgi Georgiev, Milena Ivanova, Rositsa Dimitrova, Yulian Rangelov 

...387
Nikolay Danilov, Sergey Tsyruk, Aleksandr Timonin 



...391
Szabolcs Kocsis Szürke, Adreinn Dineva, Krisztián Horváth, István Lakatos 

...395
Andrey Drozdov, Ekaterina Kurbatova, Pavel Kurbatov 

AZIMUTHALLY MAGNETIZED ...400
Elizaveta Konyushenko, Ekaterina Kurbatova, Nikolay Sabaykin, Oleg Molokanov, Eugene Zenko, 
Pavel Kurbatov 

...405
Ekaterina Mirgorodskaya, Nikita Mityashin, Yuri Tomashevskiy, Yuri Golembiovsky, Ivan 
Artyukhov, Sergei Stepanov 

...411
Ivan Artyukhov, Sergey Stepanov, Ekaterina Mirgorodskaya, Nikita Mityashin, Artem Zemtsov 

...415
 Ivan Bachev, Ludmil Stoyanov, Vladislav Petrov, Emilia Hadjiatanasova-Deleva 

...420
Ilonka Lilyanova 

...424
Miroslava Doneva, Vyara Vasileva 

...429
Boris Evstatiev, Nadezhda Evstatieva 

...433
 Boris Evstatiev, Katerina Gabrovska-Evstatieva, Dimitar Trifonov 

...437
Emil Sokolov, Dilo Dilov, Yanko Takavidov 

...442
Raycho Raychev, Nikola Georgiev 

 ...446
Dimitar Spirov 

...450
Ognyan Dinolov, Lyudmil Mihailov, Katerina Ilieva, Plamena Dinolova 

...453
Ognyan Dinolov, Katerina Ilieva, Lyudmil Mihaylov, Plamena Dinolova 

 
...456

Kiril Anguelov, Kalina Kavaldzhieva 



...460
Kiril Anguelov, Miglena Angelova 

...464
Svetoslav Ivanov, Yanka Ivanova 

...469
Aydan Haka, Veneta Aleksieva, Hristo Valchanov 

...473
Adriana Borodzhieva, Ivanka Tsvetkova, Dimitar Dimitrov 

102. ...479
 Hristo Kabakchiev, Vera Behar, Ivan Garvanov, Dorina Kabakchieva, Avgust Kabakchiev, Herman
Rohling, Mark Bentum, Jorge Fernandes

103.
...484

Maik Streblau, Marin Marinov, Ivan Rusev 

...488
Alexandra Boyadzhieva, Todor Yordanov, Nicolay Mihailov, Katerina Gabrovska-Evstatieva 

...492
Ivanka Tsvetkova, Adriana Borodzhieva 

...496
Dobroslav Dankov, Prodan Prodanov and Nikolay Madjarov 

...502
Reneta Parvanova, Mariyana Todorova 

...506
Viktor Garbev 

...510
Prodan Prodanov, Dobroslav Dankov 

...515
Teodor Nenov, Boris Evstatiev, Seher Kadirova 

...519
Kaloyan Ivanov, Ivaylo Belovski, Analoliy Aleksandrov 

...523
Yanita Slavova 



   ...527
     Tatyana Dimova 

   ...531
     Peycho Tomov, Bohos Aprahamian, Petko Petkov 

115. ...537               
Mihail Simov, Kalin Nikolov, Maik Streblau

116.       
...540

Veselin Vasilev, Bohos Aprahamian 

...544
Tatyana Dimova 

118. ...548
         Evgeni Kuzmin, Viktor Leontiev, Roman Petrov, Mirza Bichurin, Alena Petrova, L.A. Nemtsev,          

Slavcho Bozhkov, Ivan Milenov, Penko Bozhkov

119.     
...551

Yanita Slavova, Mariya Marinova 

    ...555
     Yuri Dimitrov, Veneta Aleksieva, Hristo Valchanov 

    ...560
     Hristo Zhivomirov, Ilonka Lilyanova 

    ...564
     Ludmil Stoyanov 

    ...568
     Ivan Garvanov, Magdalena Garvanova 

    ...574
     Julia Garipova, Toncho Papanchev, Anton Georgiev 

   ...578
     Dragiya Yanulov 

    ...584
Svetoslav Ivanov, Yanka Ivanova 

   ...589
       Hristo Antchev, Anton Andonov, Kostadin Milanov 

 ...595
       Ivanka Tsvetkova, Adriana Borodzhieva



129. ...599
         Nikolay Nikolaev, Konstantin Gerasimov, Yulian Rangelov, Ara Panosyan, Ngoc Tuan Trinh

130.      
...605

Ivaylo Belovski, Kaloyan Ivanov, Analoliy Aleksandrov, Irina Aleksandrova 

   ...610
       Aydan Haka, Veneta Aleksieva, Hristo Valchanov 

132. ...614      
Martina Tomcheva, Ilko Tarpov

133.         
...618

       Peycho Tomov, Dragiya Yanulov, Petko Petkov 

   ...622
       Mladen Proykov, Neli Simeonova 

   ...626
       Mladen Proykov, Neli Simeonova 

      
...630

       Mladen Proykov, Neli Simeonova, Stanislav Simeonov 

    ...634
       Georgy Pavlov, Lyubomir Sekulov 




