TECHNICAL UNIVERSITY OF KOSICE
Faculty of Electrical Engineering and Informatics
Department of Electrical Power Engineering

Proceedings of the 5™ International Scientific Symposium on
Electric Power Engineering

ELEKTROENERGETIKA 2009

September 23-25, 2009, Stara Lesna, Slovak Republic



Name: Proceedings of the 5" International Scientific Symposium on Electric Power Engineering
ELEKTROENERGETIKA 2009

Publisher: Technical University of KoSice
Faculty of Electrical Engineering and Informatics
Department of Electrical Power Engineering

Published: September 2009

Editors: Michal Kolcun, Juraj Kurimsky

Edition: First

Pages: 469

Circulation: 150

Print: Technical University of KoSice, 2009

Copyright : Technical University of KoSice, Slovak Republic © 2009

Manuscripts of papers submitted to Symposium Proceedings are peer reviewed by two reviewers. The review results are
compiled according following procedure: the paper is accepted or rejected according match of recommendations of both
reviewers. If there is conflict of review results, the paper are reviewed by third reviewer and his result is conclusive.

The Authors are responsible for contentual and lingual accuracy of their papers and the materials presented.

Technical University of KoSice © 2009.

Publisher address

Technical University of KoSice
Letna 9

KoSice

Slovak Republic

Hardcopy Price: 150 €

ISBN 978-80-553-0401-4



ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

ELEKTROENERGETIKA 2009 — General Informations

Review Committee
Review Director

Prof. Ing. Michal Kolcun, Ph.D., Technical University of Kosice, SK

Anton Belan, Slovak Technical University in Bratislava, SK
Lubomir Bena, Technical University of Kosice, SK

Roman Cimbala, Technical University of Kosice, SK
Tadeusz Czaszejko, Monash University, AU

Bystrik Dolnik, Technical University of Kosice, SK

Zaneta Eleschova, Slovak Technical University in Bratislava, SK
Rainer Haller, Regensburg, DE

Marek Hvizdo$, Technical University of Kosice, SK

Iraida Kolcunova, Technical University of Kosice, SK
Tatiana Lomane, Technical University of Riga, LT

Anatolij Mahnitko, Technical University of Riga, LT

Dusan Medved, Technical University of KoSice, SK

Maridan Mester, VSE a.s., KoSice, SK

Alexander Mészaros, Technical University of Kosice, SK
Jan Mihlbacher, University of West Bohemia in Plzen, CZ
Vladimir Nepomnyashchy, St.Petersburg, RUS

Jaroslav Petras, Technical University of Kosice, SK
Stanislav Rusek, VSB — Technical University of Ostrava, CZ
Jozef Rusndk, Technical University of Kosice, SK

Jerzy Szkutnik, Czestochowa, PL

Petr Toman, VUT Brno, CZ

Jan Tk&¢, Technical University of Kosice, SK

Karel Maslo, CEPS, a.s., CZ

Ivo Dolezel, CVUT v Praze, CZ




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Symposium Guarantee

Prof. Ing. Michal Kolcun, Ph.D., Technical University of Kosice, SK

Members of International Scientific Committee

Juraj Altus, The University of Zilina, SK

Anton Belan, Slovak Technical University in Bratislava, SK
Zbigniew Bicki, World Energy Council, PL

Peter Birkner, VSE RWE Group, DE

Sandor Bodnar, University of Budapest, HU

Alexander Bulychev, Technical University Vologda, RUS
Roman Cimbala, Technical University of Kosice, SK
Tadeusz Czaszejko, Monash University, AU

Firudin Chalilov, St. Peterburg, RUS

Ivo Dolezel, Czech technical University of Prague, CZ
Hristo Draganchev, Technical University of Varna, BG
Nikolay Djagarov, Technical University of Varna, BG
Stefan Fecko, Slovak Technical University of Bratislava, SK
Sergej Gerasimov, St. Peterburg, RUS

Georgi Georgiev, CEZ, BG

Rainer Haller, Regensburg, DE

Zdenék Hradilek, VSB — Technical University of Ostrava, CZ
Frantisek Janicek, Slovak Technical University in Bratislava, SK
Jaan Jarvik, Technical University Tallin, EE

Zdislaw Kabza, Technical University Opolska, PL

Rumen Kirov, Technical University of Varna, BG

Iraida Kolcunova, Technical University of KoSice, SK
Tatiana Loman, Technical University of Riga, LT

Anatolij Mahnitko, Technical University of Riga, LT

Karol Marton, Technical University of Kosice, SK

Gyérgy Morva, University of Budapest, HU

Jan Mihlbacher, University of West Bohemia in Plzen, CZ
Hans Michael Muhr, Technical Universtiy Graz, AT
Alexander Nazaricev, Technical University lvanovo, RUS

Vladimir Nepomnyashchy, St. Peterburg, RUS




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Maria Nowicka-Skowron, Technical University Czestochowa, PL
Daniela Perdukova, Technical University of Kosice, SK
Jaroslav Pospisil, Protection Consulting s.r.o, Brno, CZ
Andrzej Rusek, Technical University Czestochowa, PL
Stanislav Rusek, VSB — Technical University of Ostrava, CZ
Pavel Santarius, VSB — Technical University of Ostrava, CZ
Antanas Sauhatas, Technical University of Riga, LT

Vitalij Saveliev, Technical University Ivanovo, RUS

Rasid Sitdikov, Tashkent State Technical University,
Serguei Smolovik, Technicak Universtiy St. Peterburg, RUS
Karel Sokansky, VSB — Technical University of Ostrava, CZ
Vladimir Strojev, MEI Moskva, RUS

Jan Szczyglowski, Technical University Czestochowa, PL
Jerzy Szkutnik, Technical University Czestochowa, PL
Alexey Tadzhibaev, St. Peterburg, RUS

Heiki Tammoja, Technical University Tallin, EE

Kolio Tasev, Technical University of Varna, BG

Josef Tlusty, Czech Technical University in Prague, CZ
Petr Toman, VUT Brno, CZ

Ji¥i Tdma, Czech Technical University in Prague, CZ
Romuald Wlodek, AGH Cracow, PL

Old¥ich Zaviska, Siemens KWU Erlangen, DE

Eduard Zuev, MEI Moskva, RUS

Symposium Steering Committee

Iraida Kolcunova, Technical University of Kosice, SK
Juraj Kurimsky, Technical University of Kosice, SK
Jaroslav DZmura, Technical University of Kosice, SK
Jana Varnavdinova, Technical University of Kosice, SK

Dagmar Kramolisova, Technical University of KoSice, SK




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Table of Contents

Invited Lectures

Birkner Peter
Distribution Grids of the Future — the Technological Challengs We Are Going to Face

Vostracky Zdenek, Jezek Vaclav, Korecky Michal, Polivka Jifi
Energetika je klicem k harmonickému rozvoji svéta

Hradilek Zdenék, Lindovsky Jan
Integrating of wind power plants to the power system

Morva Gyorgy, Szén Istvan
Reconstruction of the Hungarian Transmission Networks

Soukhanov O.A.
Distributed System for Dispatching of Generation in Large-Scale Electrical Power Systems

Szkutnik Jerzy
Dynamic efficiency of energy distribution over power networks

Djagarov Nikolay, Grozdev Zh., Bonev M.
Power System Stability Improving by Using of Power System Stabilizers and Adaptive Static Compensators

A: Generation of Electricity, Transmission, Distribution and Consumption of Electricity

Kornatka Mirostaw
Reliability Analysis of the Network System

Korpijarvi Juha, Kortelainen Jari

Maintenance and investment scheduling of the electric distribution network

Skala Petr, Dét¥ich Vaclav, Spacek Zdenék

Analyzy spolehlivosti jako podklad pro investovani do obnovy distribuénich siti

Fialova Veronika, Martinek Zbynék

Vyhodnoceni vybranych spolehlivostnich ukazatelii elektraren Ceské republiky za rok 2008

Frak Peter, Kolcun Michal
Grid reliability analysis as a tool for effective asset management

Karban Pavel, Dolezel Ivo, Donatova Martina

Optimal Distribution of Field Coils for Rotational Induction Heating of Cylindrical Workpieces

Kokes Petr, Skramlik Jifi, Valouch Viktor, Pecha lvo, Simek Petr

Topologie a metody Fizeni paralelnich aktivnich filtraénich a kompenzacnich zafizeni pro vysoka napéti a vykony

Szkutnik Jerzy, Gawlak Anna
Systematical energy losses of electronic meters

Gyurov Valentin, Kirov Rumen, Suleiman Suleiman, Kirov Alexander
Optimal Location of Reactive Power Compensators in Electrical Distribution Systems

Buhawa Zaidan, Dvorsky Emil,

Modeling of Electric Power Networks

Lago Jozef, Savéak Michal, Skuréak Lubos, Bojda Peter, Kova¢ Juraj, Chovanec Juraj

Vyuzitie matematického modelovania vonkajsich rozvodni vvn a zvn, pri posudzovani Grovni nizkofrekven¢ného elektrického
a magnetického pola

Kartashev Il'ia II'ich, Tul’skii Vladimir Nikolaevich, Podol’skii Dmitrii Sergeevich

Metodika razmeshcheniia sredstv izmerenii pokazatelei kachestva elektroenergii pri organizatsii monitoringa v elektri-
cheskikh setiakh

Kartashev Il'ia I’ich, Tul’skii Vladimir Nikolaevich, Nguen Din’ Dyk
Metodika prognozirovaniia rezonansnykh iavlenii v elektroenergeticheskikh sistemakh




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Georgiev Georgi, Demirov Krasimir, Kezhov lvan
Control Of Steam-Turbine Regulators At Transition To An “Island Regime”

Sowinski Janusz
Reduction of carbon dioxide emissions in power plants

Pavlova-Marciniak lva
New Economic Conditions and Nuklear Power Engineering

Neuman Petr, Belyus Marian, Jirkovsky Jaroslav, Vargovcik Lubos, Marek Jifi
Modelovani a simulace moznosti vétrnych farem poskytovat podpirné sluzby pro distribuéni a pfenosovou soustavu.118

Sefranek Jan, Kusy Petr
Zaclenéni bioplynovych stanic do elektrizaéni soustavy v Ceské republice

Foltyn David

Dissipated Power Production in Electricity Supply System - Renewable Energy Sources And Employment in the Czech
Republic

Vybiralik Frantisek

Rozptylend vyroba elektfiny z obnovitelnych zdroji energie Fotovoltaické elektrarny a jejich vliv na distribuéni sit...148
Neuman Petr, Kasembe Andrew, Hruska Zdenék, Hanka Ladislav, Hrdlicka Pavel, Pfihoda Martin

Simulace elektromechanickych a elektromagnetickych prechodnych déji pro podpiirnou sluzbu Blackstart

Smidovi¢ Rastislav, Rychlak Jerzy

Technical Requirements to Generators

Rusnak Jozef, Maslo Karel, Truba¢ Petr

Modelovani vétrné elektrarny s dvojité napdjenym asynchronnim generdtorem

Stfida FrantiSek, Rusek Stanislav, Stacho Bretislav

Steady-state Modelling of Network with Wind Power Plants

Rusek Andrzej, Popenda Andrzej
The Analysis of Equivalent Diagram of One-Sided Linear Plane Induction Motor for Various Parameters of Secondary

Rusek Andrzej, Popenda Andrzej
Determination of Equivalent Diagram Parameters of the One-Sided Plane Linear Induction Motor Applying Measurements
on Laboratory Stand

Vostracky Zdenek, Polivka Jifi
Akumulace energie je strategickym tkolem pro vyzkum

Jifickova Jana, Vlk Rostislav
Nuclear Power Engineering Development in Czech Republic

Machacek Jan, Drapela Jifi, Prochazka Zdenek
Vysledky dlouhodobého méreni slune¢niho zafeni a moznosti optimalizace vyuziti energie

Sokansky Karel, Novak Tomas, Dostal Frantisek
Filozofie osvétlovani venkovnich pracovnich prostor v kombinaci s kamerovymi systémy

Palecek Josef, Styskala Vitézslav, Kolaf Vaclav, Miculka Petr, Tatiana Zaruskaia
Analyza vlivil elektrické vozby na napdjeci soustavu — nesymetrie

Sikora Tadeusz, Tichy Jifi
Otevfena databaze pribéhi energetickych veli¢in - Projekt ELCO

Bracinik Peter, Hoger Marek
Knowledge Acquisition for Fault Identification in 22 kV Networks

Medved Dusan, Novak Pavel
Indukény ohrev feromagnetickej valcovej vsadzky

Lizak FrantiSek

General advantages of Smart metering system
Hvizdo$ Marek, Tkac Jan

Energetické vyuzitie biomasy a bioplynu

llenin Stanislav, Varga Ladislav
Dynamické javy na vodi¢och vonkajsich silovych vedeni (VSV)




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Rusnak Jozef, Rusek Stanislav, Goiio Radomir
Vypocet elektrickej vzdialenosti v distribuénej sieti

B: High Voltage Technique and Diagnostics in Power Engineering

Tadzhibaev Alexey. l., Nazarychev Alexander N., Dmitry A. Andreev
Operation of Electrical Equipment in Distribution Networks on the Basis of Its Technical Life Assesment

Tadzhibaev Alexey. |., Solovyev Yury

Research of Service Condition Impacts on Cable Polymer Insulation

Kovacik Jozef

On-line Monitoring of not standart phenomena within voltage system

Pipa Marek, Kment Attila

Modeling of Operational Conditions for Development of an Automated Measuring System
Jifickova Jana, Vlk Rostislav

Elektrické kontaktni pfistroje v provozu

Dolnik Bystrik, Holi§ Marian
Vybojové procesy v silne nehomogénnych elektrickych poliach

Petras Jaroslav, Dzmura Jaroslav, Balogh Jozef
Sledovanie odozvy aktivity ¢iastkovych vybojov v izolaénych systémoch pomocou induktivnej a akustickej metédy .. 250

Kment Attila, Lelak Jaroslav, Vary Michal

Meranie a vyhodnotenie prejavov vybojovej ¢innosti na vysokonapatovom kabli so spojkou

Leldak Jaroslav, Kment Attila, Vary Michal

Porovnanie prejavov iastkovych vybojov na vysokonapdtovom kabli so spojkou pomocou vysokonapatovych merani.257
Ziedan Hamdy, Tlusty Josef, Syed Ahmed, Mizuno Akira, Ahmed Adel

Onset Voltage of Corona in Wire-Duct ESP’s as Influenced by Precipitator Geometry

Marton Karol, Balogh Jozef, Petras Jaroslav, DZmura Jaroslav,

Analyza elektrickych pomerov na rozhrani elektréda — pevna faza - plyn

Florkowska Barbara, Florkowski Marek, Furgat Jakub, Roehrich J6zef, Zydron Pawet

Impact of high frequency risks in insulation systems of electric machines

Marton Karol, Tomco Ladislav, Cimbala Roman, Kolcunova Iraida, Kopcansky Peter, Koneracka Martina, Timko Milan

Nahrada transformatorového oleja magnetickou kvapalinou

Solov’ev E.P., larmarkin M.K.
Razrabotki opornykh polimernykh izoliatorov klassa napriazheniia 110 kV i vyshe v Rossii

Semancik Peter, Cimbala Roman
Dielektrickd analyza izolaénych systémov v asovej oblasti

Dolnik Bystrik, Kurimsky Juraj
Vplyv tepelnej degradacie XPE vzoriek na zafarbenie povrchu

Kolcunova lraida, Kurimsky Juraj, Kvakovsky Milan
Modelovanie vplyvu miesta uzemnenia vodivej ochrany statorovej cievky na rozvoj povrchovych vybojov

Cackova Vieroslava, Dedinska Lydia

Degradation Mechanism and the Remaining Life of Electrical Equipment
Dolnik Bystrik, Tka¢ Jan, Kurimsky Juraj

MozZnosti ochrany veternych elektrarni pred G¢inkami atmosférickej elektriny




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

C: Power Systems Relaying, Faults Analysis

Shuliak Viktor, Dordii Anatolii
Insulation Resistance Inspection in the Direct Curent Systems of Substations

Grishkevich Andrey, Pigtek tukas, Burmutaev Andrey

Method of an interval estimation of structural reliability of electrical systems
Toman Petr, Dvorak Jaromir, Orsagova Jaroslava, Topolanek David
Méfeni zemnich spojeni v kompenzovanych sitich

Topolanek David, Toman Petr

Lokalizace zemniho spojeni pomoci indikatord poruch

Kyncl Jan, Novotny Tomas
H matrix fault location method - study of the phasor measurement error influence

Bermann Jiti
Distancni ochrany synchronnich generatori - chranéni stroje a jeho okoli

Ladislav Harika

Modelovani autotransformatori s regulaci v nule
Pospisil Jaroslav, Kuran Zygmunt, Tomczak Emil
Nové moznosti chranéni rozdilovych ochran

Pospisil Jaroslav, Turecek Pavel

P¥ipojovani fotovoltaickych zdroji do distribu¢nich siti
Hrasko Matej, Hoger Marek, Hecko Petr
Modelovanie identifikacie poruchy v sieti 22 kV

Nagay Vladimir, Nagay lvan, Sarry Sergey
Influence of Electric Arc Transient Impedance on Relay Protection Functioning with Relative and Absolute Selectivity 352

D: Power System Control, Liberalisation of Electricity Market

Birkner Peter
Modern Grid Operation in Times of Increasing Regulatory Pressure

Poptawski Tomasz, Dasal Kazimierz, Rusek Beata, typ Jacek
Polish Electric Energy Sector and Energy Policy of the European Union

Dasal Kazimierz, Poptawski Tomasz, Rusek Beata
Selected Aspects of Describing Energy Market in Poland

Khruslov Lev, Kireev Sergei, Shishov Vladimir
On-Line Monitoring Power Quality Parametrs of the Transformer Substation

Tatiana Malinina, I.A. Korolev
Osnovnye napravleniia razvitiia roznichnykh rynkov elektricheskoi energii i moshchnosti v Rossii

Sytdykov Rashid
O mnogokriterial'nosti tselevoi funktsii modeli optimizatsii rezhimov ees

Kropik Petr, Dolezel Ivo, Karban Pavel, Panek David
Using of Thermoelasticity Phenomenon for Precise Position Control

Maslo Karel, Kasembe Andrew
Matematické metody vyuzitelné pro dispecerské Fizeni ES — vliv transformator( s p¥i¢nou regulaci

Maslo KarelHruska Zdenék
Odvozeni modelu st¥idavého budice

Mahnitko Anatolijs, Gerhards JanisRibakovs Sergejs
Some Aspects of Pricing in the Electric Power Markets

Dvorsky Emil, Skorpil Jan, Erelebach JiFi
MozZnosti zvyseni pripojetelného vykonu z obnovitelnych energetickych zdroji do distribuénich siti




ELEKTROENERGETIKA 2009, The 5" International Scientific Symposium , 23.-25. 9. 2009, Stara Lesna, Slovak Republic

Rehot Jifi, Havlena Vladimir
Identifikace grey-box modelu s praktickou aplikaci v priimyslu a energetice

Oslejsek Petr, Jager Milan
Moznosti vyuziti zakladnich zdrojii energie v energetickém hospodatstvi v CR

Svec Jan, Tlusty Josef, Miiller Zdenék, Sykora Toma
Power Flow Control in ES using FACTS Systems

Djagarov Nikolay, Grozdev ZhivkoBonev Milen, Valkov Petar
Investigation Oscillation Damping in Circle Power System Using of Adaptive Control for Statcom

Paar Martin, Toman Petr, Prokop Vaclav
Porovnani klasického a Niche Genetického algoritmu pro rekonfiguraci distribuéni sité

Sykora Tomas, Tama JiFi, Svec Jan, Sefranek Jan, Chemisinec Igor, Andrlik Zdenék
Quality of Electricity Supply and Distributed Energy Sources

Boucek Stanislav

Mozné pristupy ke zvySeni validity mérenych procesnich dat
Loman Tatjana, Varfolomejeva Renata

Interconnections To Increase Baltic Energy Safety

Mészaros Alexander
Ekonomicka efektivnost v elektroenergetike

Hluben Daniel, Kolcun Michal, Betia Lubomir, Mészaros Alexander

Vyuzitie Specializovaného transformatora na regulaciu tokov ¢innych vykonov v elektrizanej ststave
Mlynarcik Tomas

Vyssie harmonické a ich vplyv na odoberany vykon a straty




