2020 12th International
Conference and Exhibition on
Electrical Power Quality and
Utilisation (EPQU 2020)

Cracow, Poland
14 — 15 September 2020

.Q IE E E IEEE Catalog Number: CFP2030C-POD
° ISBN: 978-1-7281-7462-4



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: CFP2030C-POD
ISBN (Print-On-Demand): 978-1-7281-7462-4
ISBN (Online): 978-1-7281-7461-7
ISSN: 2150-6647

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

LLom



TABLE OF CONTENTS

GLOBAL POWER QUALITY INDEX APPLICATION IN VIRTUAL POWER PLANT .......cccceovvienrerieienen, 1
Michal Jasinski; Tomasz Sikorski; Dominika Kaczorowska; Pawel Kostyla; Zbigniew
Leonowicz; Jacek Rezmer; Przemyslaw Janik; Daniel Bejmert

IDENTIFICATION OF TECHNOLOGICAL LIMITATIONS OF A BATTERY ENERGY

STORAGE SYSTEM ...tttk b b £ b bbbt e bbb b bbbt e et b e e bt 7
Dominika Kaczorowska; Jacek Rezmer; Michal Jasinski; Pawel Kostyla; Zbigniew
Leonowicz; Tomasz Sikorski; Przemyslaw Janik; Daniel Bejmert

EVALUATION METHODS FOR BATTERY STORAGE SYSTEMS......cocociireeenseie e seseenes 13
Marcel Hallmann; Christoph Wenge; Przemyslaw Komarnicki

REAL-TIME VALIDATION OF PMU MEASUREMENTS.......coooiiiiiiiininie et e 19
Krzysztof Duda; Andrzej Bien; Szymon Barczentewicz; Tomasz Zielinski

A METHOD OF EVALUATING FACTS DEVICE IMPACT ON VOLTAGE FLICKER IN THE
EAF SUPPLY SYSTEM ...ttt bbbttt b et b bbb bt bt ekt sb et nrebeabennene s 25
Yuriy Varetsky; Volodymyr Konoval; Zbigniew Hanzelka

EVALUATING RESPONSIBILITY FOR VOLTAGE UNBALANCE EMISSION IN THREE-
PHASE THREE-WIRE NETWORKS .......ociiiititeiiisieiisie ettt st ss ettt sa s se s ssesasessesenessnsas 29
Yuri Sayenko; Dmitry Kalyuzhniy; Viktor Bolgov; Tatiana Baranenko

TRANSIENT STATES DURING SHORT-CIRCUIT IN A LINE POWERED BY UPS AND ITS

IMPACT ON EARTH FAULT LOOP IMPEDANCE MEASUREMENT AND POWER

QUALLITY ettt e bt bbb b €4k 4 £ b h e E b e h e £ b b2 b e b e bR e e b e ket e e e b b e b e b e b ettt e e nn et 35
Jacek Katarzynski; Marek Olesz

EVALUATION OF ELECTROMAGNETIC EMISSIONS AT A PHOTOVOLTAIC
INSTALLATION THROUGH APPLICATION OF A ROBOTIC PLATFORM ......cccovitieieiresirieisieieeseeeenns 41
Mark Stephens; James Owens; Eric Auel; Alden Wright; Frank Sharp; Bill Howe

A SIMULATION MODEL FOR THE ANALYSIS OF WIND FARM USAGE IN FREQUENCY
AND VOLTAGE REGULATION IN AN ELECTRICAL POWER SYSTEM ..ot 45
Hubert Bialas; Ryszard Pawelek; Irena Wasiak

POWER-EFFICIENT GRID VOLTAGE WAVEFORM CONDITIONING VIA FEED-
FORWARD COMPENSATION ...ttt ettt et e et e et e st e s e e ettt e eaeeseteesaeesaeeseaeesneseseeasaressereesareenes 51
Jan Geurts Van Kessel; Edwin Tazelaar; Dimitri Jeltsema

MITIGATION OF VOLTAGE SWELLS AND UNBALANCE CAUSED BY PHOTOVOLTAIC

INSTALLATIONS USING A BALANCING TRANSFORMER AND AN AUTOMATIC

VOLTAGE REGULATOR IN LOW-VOLTAGE NETWORKS......cccooeiirririenseeressiee s 57
Lukasz Topolski

EFFECTIVENESS OF ENERGY STORAGE APPLICATION FOR IMPROVING THE

QUALITY OF SUPPLY IN LOW VOLTAGE NETWORKS WITH DISTRIBUTED

GENERATION ...ttt bbbt b b1 £ b b £ bbb b2 s £ e £k b £ b b e b e £k e ket e b e b b et b e bt e bt e it bt 62
Pawel Kelm; Ryszard Pawelek; Irena Wasiak

ON LINEARITY, PHASORS AND STEADY-STATE RESPONSE OF ELECTRICAL
(01 |2 (1 U [ TSR 68
Dimitri Jeltsema; Pablo Borja



NET LOAD VARIABILITY WITH INCREASED RENEWABLES PENETRATION -
SIMULATION RESULTS FOR POLAND ..ottt ettt ettt ss s en 74
Jerzy Mikulik; Jakub Jurasz

LIGHTING CONTROL SYSTEM USING SOLAR ENERGY TO PROVIDE 24-HOUR
LIGHTING OF THE FACILITY oottt ettt ettt ettt e et e st e s e e ettt e eaeeseteesaeesteesaaeeeneeeseeasaresseneesareene 79
Slawomir Sowa

OPTIMAL SELECTION OF METERING POINTS FOR POWER QUALITY MEASUREMENTS

IN DISTRIBUTION SYSTEM ....octiiictiiisei ettt sttt sttt ettt s s s s sn et ne s enns 83
Krzysztof Piatek; Andrzej Firlit; Krzysztof Chmielowiec; Mateusz Dutka; Szymon
Barczentewicz; Zbigniew Hanzelka

SELECTED POWER QUALITY ISSUES OF LED STREET LIGHTING.......cccooiiiiinienreiree e 89
Tomasz Lerch; Michal Rad; Igor Wojnicki

ROUGH IDENTIFICATION OF EM DISTURBANCES INTERFERING THE TIME-PHASE
CONTROLLER BY THE SHORT CIRCUIT TESTS.....cotieiitieeirisieensie et sessesesenes 93
Jolanta Sadura; Jan Sroka; Maciej Owsinski

CONTROL OF PROSUMER VOLTAGE SOURCES IN DISTRIBUTION GRIDS. ... 97
Tomasz Drabek; Pawel Dybowski

LABORATORY EVALUATION OF PHASOR BASED ISLANDING DETECTION METHOD ............... 103
Szymon Barczentewicz; Andrzej Bien; Tomasz Lerch; Krzysztof Duda

TOPOLOGY OPTIMIZATION OF RF EMI FILTER DEDICATED TO A 3-PHASE 4-LEG VSI
WITH SINUSOIDAL OUTPUT VOLTAGE BASED ON SIC POWER ELECTRONIC DEVICES............ 109
Arkadiusz Kaszewski; Lech Grzesiak; Jan Sroka

RESOLVD: ICT SERVICES AND ENERGY STORAGE FOR INCREASING RENEWABLE

HOSTING CAPACITY IN LV DISTRIBUTION GRIDS .......coocitiiiiiiiicesesiee ettt a e snenea 115
Andreas Sumper; Pau Plana-Olle; Francesc Girbau-Llistuella; Francisco Diaz-Gonzalez;
Sanket Puranik; Joaquim Meléndez | Frigola; Isidoros Kokos; Luisa Candido

FLICKER MEASUREMENT COPROCESSOR FOR AMI METERS.......cccoviiiniieieense e 121
Krzysztof Kolek; Andrzej Firlit; Krzysztof Piatek; Krzysztof Chmielowiec

SELECTED ASPECTS OF WIND POWER PLANT OPERATION IN THE POWER SYSTEM................. 127
Andrzej Lange; Marian Pasko

LOCATION OF POWER QUALITY DISTURBANCES SOURCES USING AGGREGATED

DATA FROM ENERGY METERS.......cociiiietii ettt ettt e ssenens 131
Krzysztof Chmielowiec; Grzegorz Wiczynski; Tomasz Rodziewicz; Andrzej Firlit; Mateusz
Dutka; Krzysztof Piatek

HVDC STATION VOLTAGE HARMONIC ANALYSIS IN CHANGING NETWORK
CONDITIONS. ..ottt ettt et r et st et e et b et s et s e s s b e e e e be s e e e s et e s e e b e b et se et en e st et er e e ebene e s tete s nenrs 136
Maksymilian Przygrodzki; Piotr Rzepka; Mateusz Szablicki; Lukasz Wakulinski

THE USE OF MULTI-PULSE SYSTEMS IN THE POWER SUPPLY OF HOISTING MACHINE
DRIVES TO IMPROVE VOLTAGE PARAMETERS IN MINING PLANTS ...ccocoiiiiieeee e 140
Tomasz Siostrzonek; Krzysztof Chmielowiec; Krzysztof Piatek; Mateusz Dutka; Andrzej Firlit

Author Index





