2019 Modern Electric Power
Systems (MEPS 2019)

Wroclaw, Poland
9-12 September 2019

.O IE E E IEEE Catalog Number: CFP1921K-POD
° ISBN: 978-1-7281-1642-6



Copyright © 2019 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: CFP1921K-POD
ISBN (Print-On-Demand): 978-1-7281-1642-6
ISBN (Online): 978-1-7281-1641-9

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



TABLE OF CONTENTS

CUCKOO SEARCH ALGORITHM FOR OPTIMAL SITING AND SIZING OF MULTIPLE
DISTRIBUTED GENERATORS IN DISTRIBUTION GRIDS......cceiiiiiiiririeneeeeeseeee et 1
Bahman Ahmadi, Oguzhan Ceylan, Aydogan Ozdemir

DESIGN OF AN INVERTER MODEL ACCORDING TO THE NETWORK CODE
REQUIREMENTS FOR LOW-VOLTAGE GRIDS .....ccoccccimiiiiniieiniieineeinieiecnneieeneeieiessese et sseseeneenenes 7
Buchner Matthias, Simon Eberlein, Rudion Krzysztof

IMPROVING ADEQUACY OF SIMULATION TRANSITIONAL PROCESSES IN ELECTRIC

SYSTEMS BY MORE COMPREHENSIVE CONSIDERATION PHENOMENA IN CIRCUIT-

BREAKERS ...ttt ettt ettt e et e st e s bt e s e bt e s sbeesabeeesbeesnbeeasseessbeeaaseeasbeeanseeanbeennseeesbeennseennseennreens 13
Tahir Lazimov, Esam Ali Ali Saafan, Rafael Ahmadov, Asif Sadigov

APPLICATION OF POWER ROUTERS IN STANDALONE POWER SYSTEMS ......ccooiviiiiinecninecnn 17
Yuri Bulatov, Andrey Kryukov, Konstantin Suslov

IMPROVING HANDLING OF SHUNT-REACTOR EFFECTS DURING FAULT WITH FOCUS
ON PROTECTION DEVICES......ccoottttiieiiirieiiinieietriete et ettt ettt ettt ettt skttt be et ebene e 22
Angelika Jezierska, Cezary Dzienis, Yilmaz Yelgin, Kai Strunz

CONSUMERS IED - POWER MANAGEMENT BY SMART METER ......cceconiiiiiiiinincceceeeeee 28
Vladislav Karpenko, Alexey Boltunov, Stepan Vasilev, Alexander Voloshin, Evgeniy Voloshin

ENHANCED GENERATION, ENERGY STORAGE AND TRANSMISSION EXPANSION

PLANNING FOR RENEWABLES WITH OPERATIONAL FLEXIBILITY THROUGH UNIT

COMMITMENT ...ttt etttk b et bttt etttk et ekttt ne st enas 31
Semini Wijekoon, Ariel Liebman, Aldeida Aleti, Simon Dunstall

ELIMINATION OF APERIODIC COMPONENTS OF MEASURING ELEMENTS OF RELAY
PROTECTION ...ttt ettt ettt ettt estveesteeestteesee e tbeesseeessseasseeasssaensaeesssaensseensseansseessseensaeenssaensesessennsens 37
Nadezhda Buryanina, Yurii Korolyuk, Maya Koryakina, Elena Lesnykh, Konstantin Suslov

SHORT-TERM LOAD FORECASTING SYSTEM FOR SMARTGRIDS BASED ON
PERSONAL POWER UNITS ...c.ciiiiiiiiiineiiinetetrietetrtete ettt ettt ettt ettt b ettt ene e eneeen 42
Alexey Boltunov, Stepan Vasiliev, Vladislav Karpenko, Alexander Voloshin, Evgeniy Voloshin

INTELLIGENT AGGREGATED LOAD MANAGEMENT SYSTEM......ccooiiiiiiiiiiieiieciieeieecieeeeee e 45
Stepan Vasilev, Vladislav Karpenko, Alexey Boltunov, Alexander Voloshin, Evgeny Voloshin,
Vladislav Volnyi, Petr Vasilev

AUTOMATIC FAULT LOCATION AT LINES WITH TRILATERAL FEED......cccccoceviiniininieeeseenn 49
M. F. Sopel, N. V. Grebchenko, Y. V. Pylypenko

MANAGING THE OPERATION OF A PROSUMER INSTALLATION BY USING AN
ENERGY STORAGE SYSTEM ..ottt ettt ettt ettt ettt b et st snene e 54
Przemyslaw Urbanek, Irena Wasiak, Ryszard Pawelek

ASSESSMENT OF GENERAL FEASIBILITY FOR ROBUST ISLANDING ........ccoviiiiiieieeeeeeee e 60
Lasse Peltonen, Pertti Jarventausta, Tuomas Rauhala, Antti-Juhani Nikkila

METHOD AND ALGORITHM OF CONTROL OF SHUNT REACTORS OF HIGH-VOLTAGE
POWER NETWORK IN MAINTENANCE MODES BASED ON FUZZY LOGIC THEORY ........ccccceue.. 67
Arif M. Gashimov, Huseynqulu B. Guliyev, Aytek R. Babayeva



GRID STEADY STATE EVALUATION FOR STOCHASTIC NATURE OF RENEWABLES
AND LOADS ...ttt ettt ettt e et eeste e e s tb e e st e e baeeaseeeatseassaeessseensseessseensseensseansseensseensaeensaeenseeensseenseas 73
Nariman R. Rahmanov, Huseynqulu B. Guliyev

DEVELOPMENT OF INTELLECTUAL INFORMATION-MEASURING SYSTEM FOR
AZERBAIJAN POWER SYSTEM REGIME RELIABILITY CONTROL ........ccccoiiiiiiiieeeeeeeee e, 77
Asaf M. Huseynov, Orkhan B. Azadkhanov

COMPUTATIONAL FEATURES OF NUMERICAL SIMULATION OF SOME TRANSITIONS
IN ELECTRIC POWER SYSTEMS ...ttt oottt et et e e et e e e e e e e s eeeeeaeeeeeeaneeeeenneaeeas 80
Tahir Lazimov, Esam Ali Saafan

HYBRID APPROACH FOR SHORT-TERM WIND POWER PREDICTION TO INCREASE
FLEXIBILITY OF RENEWABLE INTEGRATION IN POWER SYSTEM .....cocooviiiiiiiiiiieeeeeeeeee e, 84
Akanit Kwangkaew, Saher Javaid, Yasuo Tan, Chalie Charoenlarpnopparut

USING HISTORICAL UTILITY OUTAGE DATA TO COMPUTE OVERALL
TRANSMISSION GRID RESILIENCE .......coiiiiiiiiieiiteeite et eiee et e steesveesveesteessveessseesssaessseessseessseesssesnsseens 90
Molly Rose Kelly-Gorham, Paul Hines, lan Dobson

HYBRID PREDICTIVE MODELS DEDICATED TO WIND FARMS ......ccocvecininiimiinincinnecreeeneenenes 96
Mateusz Dutka, Boguslaw Swiatek, Andrzej Firlit

VIRTUAL INERTIA IMPLEMENTATION IN VARIABLE SPEED HYDROPOWER PLANT................. 101
Tor Inge Reigstad, Kjetil Uhlen

A RELIABILITY-TRANSIENT STABILITY ANALYSIS OF POWER SYSTEMS FOR
PROTECTION SYSTEM CONDITIONS .....ccoiitieiiirteietirieietertetet ettt sttt et neen 107
Aysun Koksal, Aydogan Ozdemir, Joydeep Mitra

SHORT TERM LOAD FORECASTING FOR INDIVIDUAL CONSUMERS BASED ON
MARKOV CHAINS ..ottt ettt e e s e b e b et s e s e st s ta et e e es et et et et ebesesene e e aeesneeas 113
Heiner Frih, Daniel GroR, Krzysztof Rudion

INTEGRATED SIMULATION ENVIRONMENT FOR INVESTIGATION OF MULTI-AGENT
SYSTEMS IN SMART GRIDS APPLICATIONS ......ooiiitiieieitrieretertetete ettt 118
Manswet Banka, Krzysztof Rudion

OPERATIONAL DEGRADATION OF HTS TAPE PARAMETERS USED IN SFCL AND ITS
IMPACT ON THE COORDINATION OF POWER SYSTEM PROTECTION........ccccceoviiiiieiiieeeiee e, 124
Sylwia Hajdasz, Jacek Rusinski, Adam Kempski, Bartosz Brusilowicz

CGMES AS AN INTERFACE FOR MULTILATERAL GRID MODELLING DATA
EXCHANGE ...ttt ettt et e et e e ta e et e e taeeateeeataeasseeassaaesseeassaeanseesrseeasseeanseesnseeansaesssesanseennns 131
Mateusz Gietz, Tomasz Rogowski

DEVELOPMENT AND VALIDATION OF A NEURAL NETWORK FOR STATE
ESTIMATION IN THE DISTRIBUTION GRID BASED ON uPMU DATA......cccectiiieiieieenieeeseeiee 136
Michael Kelker, Katrin Schulte, Kersten Kroger, Jens Haubrock

SELECTED ASPECTS OF ENERGY EFFICIENCY — THE CASE STUDY POLAND.......cc.cccovvviieiiieen. 142
Waldemar Dolega

METAIDENTIFICATION OF THE MODERN POLISH POWER EXCHANGE CONTROL
SYSTEM .ttt ettt b et b e e bttt b e sk et bt et et e bt st et b et b et et b e te e bt et e s e 148
Jerzy Tchdrzewski, Radoslaw Marlega



VALUE- BASED REAL TIME REACTIVE POWER PRICING MODEL CONSIDERING
VOLTAGE SECURITY AND RESERVE REQUIREMENT .......cccciiiiiiieiiieieeiie ettt evee e 153
Devika Jay, K. S Swarup

AUTOMATED PMU ACCURACY ANALYSIS BASED ON TTCN-3 SYSTEM
ARCHITECTURE . ......oooiiotioeeeteeeteeeteete ettt ettt ettt ettt e e v e ete e eteeeteenveenseeneeeseeetsessenaeenseenreereenns 159
Michal Chyrowicz, Bartlomiej Arendarski, Alexander Pelzer, Przemyslaw Komarnicki

A SIMULATION MODEL FOR EVALUATION OF INTERSYSTEM FAULT IN A HYBRID
AC/DC POWER SYSTEM AND ITS IMPACT ON THE PROTECTION SYSTEM......ccccceeeinineinieienennes 165
Murari Mohan Saha, Hans Kristian Hoidalen, Raymundo Torres-Olguin

MODERN SINGLE-ENDED FAULT LOCATION IN HVDC SYSTEMS BASED ON FAULT
TRANSIENTS. ...ttt ettt ettt ettt ettt st b bbbttt et st st s bbbt e b sttt e nenas 171
Arkadiusz Burek, Przemyslaw Balcerek, Michal Smolana, Pawel Dawidowski, Jakub Sipowicz

RELIABILITY ENHANCEMENT OF HIGH VOLTAGE POWER TRANSFORMER USING
ONLINE OIL DEHYDRATION.......oiiiitiitieciteciteeieecteesteesveesteeseveessaeesssaessseesssaessseesssessssessssesssessssessssesnnns 177
Badr A. Attiyah, Abdullah A. Alnujaimi, Mohammad A. Alghamdi

DIAGNOSIS OF CHALLENGES FOR POWER SYSTEM PROTECTION — SELECTED
ASPECTS OF TRANSFORMATION OF POWER SYSTEMS .....oouiiiiiiiieieieeteeeseeeee e 181
M. Szablicki, P. Rzepka, A. Halinka, P. Sowa

ENERGY MANAGEMENT IN A REAL MICROGRID WITH HYDROELECTRIC POWER

PLANT AND BATTERY STORAGE UNIT .....ooiiiiiiiiieiiecieecteestteett ettt e sveesteesaeesnbeessveessbeesnseennne 186
Dominika Kaczorowska, Jacek Rezmer, Tomasz Sikorski, Zbigniew Leonowicz, Pawel
Kostyla, Michal Jasinski, Przemyslaw Janik, Daniel Bejmert

ANALYSIS OF LOAD PROFILES FOR FORMING ENERGY CLUSTERS PURPOSE .......cccccceceviuenenne. 192
Joachim Bargiel, Adrian Halinka, Marcin Niedopytalski, Pawel Sowa

TECHNOLOGICAL CONDITIONS FOR VSC AND LCC HVDC SYSTEMS IN REFERENCE
TO NETWORK CODE REQUIREMENTS ..ottt sttt sttt sttt sae sttt saeneenens 197
Piotr Rzepka, Mateusz Szablicki, Adrian Halinka, Robert Kielak, Dawid Jurczyk

VEHICLE TO GRID AS AN IMPORTANT ELEMENT OF THE ENERGY COMMUNITY .......cccovvevueenne 203
Piotr Rzepka, Mateusz Szablicki, Bartosz Kwiatkowski, Anna Wronka

ANALYSIS OF VOLTAGE DIP SOURCE LOCATION METHODS ......ooutiiiiiiiiiieieiieiiiieeeeeeeeeeevaavaaavavaaans 209
Beata Solak, Tomasz Sikorski

SIMULATION OF THE POWER TRANSMISSION LINES ELECTRICAL FIELD TO ENSURE
SAFE NAVIGATION OF THE UNMANNED AERIAL VEHICLES AT THEIR MONITORING.............. 215
M. M. Rezinkina, O. L. Rezinkin, K. L. Chrzan, S. A. Lytvynenko, N. V. Veselova

INTEGRATION OF APPLICATION EMPLOYED FOR BALANCE DIFFERENCE ANALYSIS

WITH NETWORK ASSET MANAGEMENT AND MEASUREMENT DATA MANAGEMENT

SYSTEMS IN A LARGE DISTRIBUTION COMPANY ...c.oooiiiiiiieiirieieeseeie ettt 219
Barbara Kaszowska, Andrzej Wldczyk

ASSESSMENT OF AVAILABLE MEASUREMENT DATA, DATA BREAKS AND
ESTIMATION OF MISSING DATA FROM AMI METERS.......cceceoniiinieiineietneieerieieesiete e 223
Barbara Kaszowska, Andrzej Wldczyk, Dariusz Zmarzly

DATA PROCESSING IN IOT SYSTEMS BASED ON FUZZY LOGICS ........ccccoomeimnieiineeneniecinneenens 231
Julia Yamnenko, Larysa Globa, Vasyl Kurdecha, Andrii Zakharchuk



THE PROBLEM OF SELECTED PARAMETERS OF THE POWER QUALITY IN THE
PERSPECTIVE OF TIGHTENING NORMATIVE REQUIREMENTS ......cccoiiiiiiieeie et 235
Marta Batkiewicz-Pantula

POWER SYSTEM EVENT DETECTION USING AUTO-ENCODERS AND THE FOURIER
TRANSFORM......coeuiiitiiiieiiieteter ettt ettt stttk b et b ket b et s bkt st besesbebenea 239
Pawel Dawidowski, Jakub Sipowicz, Przemyslaw Balcerek, Arkadiusz Burek, Michal Smolana

ANALYSIS OF THE RESULTS AND POTENTIAL COST OF THE POLISH CAPACITY

MARKET AUCTIONS IN 2018 ... eeiiieeeiieeeeitteeeitte e ettt e esateeestteeessseeessssseeesssseaessseeesssssesssssseessssseeesnnns 243
Krzysztof Zagrajek, Jozef Paska, Mariusz Klos, Karol Pawlak, Piotr Marchel, Pawel
Terlikowski, Magdalena Bledzinska, Lukasz Michalski

RELIABILITY MODELS OF GENERATING UNITS UTILIZING RENEWABLE ENERGY

SOURCES ..ottt ettt sttt b et b et b et b ekt s bt ettt st bt sa et et seebeeennene 249
Piotr Marchel, Jézef Paska, Krzysztof Zagrajek, Mariusz Klos, Karol Pawlak, Pawel
Terlikowski, Magdalena Bledzinska, Lukasz Michalski

AN EVALUATION OF REMANENT FLUX OF AUTOTRANSFORMER ON RESONANT
OVERVOLTAGE ...ttt ettt ettt sttt e st e e sttt e sabe e st teessbeesnbaessseessbaessseesnseesnsaesnseeanseennse 255
Vladislav Kuchanskyy

TRANSMISSION LINE MODELLING AND SIMULATING FOR TRANSIENT ANALYSIS .....cccocecenene 259
Bartosz Brusilowicz, Justyna Herlender

ANALYSIS OF POWER TRANSFORMER MAGNETIZING INRUSH AND

OVEREXCITATION CONDITIONS IN CASE OF OVERVOLTAGES DUE TO LINE-TO-

GROUND FAULT ..ottt ettt b bbbttt sttt bbbttt senas 265
Krzysztof Solak, Waldemar Rebizant, Frank Mieske, Sebastian Schneider

EXPERIENCES WITH DOUBLE- AND SINGLE-ENDED FAULT LOCATION IN
COMPENSATED NETWORK APPLAYING TRAVELLING WAVE TECHNOLOGY ......cccceevvevrieeieenns 271
Cezary Dzienis, Wolfgang Leitner, Hans Eberhardt

Author Index





