RENEWABLE

ENERGY
SOURCES

‘ 2014 ‘



5% International Scientific Conference May 20 - 22,2014 Tatranské Matliare
Renewable Energy Sources 2014 High Tatras, Slovak Republic

Proceedings of the 5" International Scientific Conference OZE 2014
“Renewable Energy Sources 2014”
Tatranské Matliare, Slovakia, May 20 - 22,2014

© 2014 Slovak University of Technology in Bratislava

Editors:
Julius Cirdk, Milan Perny, Miroslava Smitkova

Published by: Slovak University of Technology in Bratislava, Faculty of Electrical Engineering and Information
Technology, Institute of Power and Applied Electrical Engineering

Number of pages: 248
Published: May 2014
First edition

Publisher Address:
UEAE FEI STU
llkovicova 3,

812 19 Bratislava
Slovakia

Hardcopy price: 50 euro

ISBN 978-80-89402-73-1



5t International Scientific Conference
Renewable Energy Sources 2014

May 20 - 22,2014 Tatranské Matliare
High Tatras, Slovak Republic

INTERNATIONAL PROGRAM COMMITTEE

Chairman @
Julius Cirdk, Slovak University of Technology in BratislavaSK

Members

Vladimir Bales Slovak University of Technology in Bratislava SK
Pavol Bozek Slovak University of Technology in Bratislava SK
Anton Causevski Faculty of Electrical Engineering & IT, Skopje MK
Peter Dusicka Slovak University of Technology in Bratislava SK
Emil Dvorsky University of West Bohemia cz
Jan Gadus Slovak Universityofagriculture in Nitra SK
Zuzana Gedeon Montana State University USA
Georgi Georgiev CEZ Group, TPP Varna BG
Jaruwan Chontanawat King Mongkut’s University of Technology Thonburi, Bangkok ~ TH
Ludovit Jelemensky Slovak University of Technology in Bratislava SK
Marina Jovanovic University of Belgrade RS
Hikaru Kobayashi Osaka University JP
Florinda Martins REQUIMTE/ISEP Porto PT
Stanislav Miertus ICS-UNIDO, Trieste IT
Dragan Minovski Goce Delcev University, Stip MK
Justin Murin Slovak University of Technology in Bratislava SK
Vasilija Sarac Goce Delcev University, Stip MK
FrantiSek Schauer Tomas Bata University in Zlin cz
Ella Sosnovich Kalashnikov Izhevsk State Technical University RU
Janusz Sowinski Czestochowa University of Technology PL
Vladimir Saly Slovak University of Technology in Bratislava SK
Igor Surina Slovak University of Technology in Bratislava SK
Teodoras Tamosiunas Siauliai university LT
Valentina Turanjanin University of Belgrade RS
Jurij Vasiljevi¢ Turygin Kalashnikov Izhevsk State Technical University RU
Inga Zicmane Riga Technical University LV


mirina
Lístok s poznámkou
posunut na kraj ako ostatne


5t International Scientific Conference
Renewable Energy Sources 2014

May 20 - 22,2014 Tatranské Matliare
High Tatras, Slovak Republic

INTERNATIONAL REVIEWING COMMITTEE

Vladimir Bales Slovak UniversityofTechnology in Bratislava SK
Anton Causevski FacultyofElectricalEngineering& IT, Skopje MK
Julius Cirak Slovak UniversityofTechnology in Bratislava SK
Emil Dvorsky UniversityofWestBohemia cz
Jan Gadus Slovak Universityofagriculture in Nitra SK
Georgi Georgiev CEZ Group, TPP Varna BG
Jaruwan Chontanawat KingMongkut'sUniversityofTechnologyThonburi, Bangkok TH
Ludovit Jelemensky Slovak UniversityofTechnology in Bratislava SK
Marina Jovanovic UniversityofBelgrade RS
HikaruKobayashi Osaka University JP
FlorindaMartins REQUIMTE/ISEP Porto PT
Stanislav Miertus ICS-UNIDO, Trieste IT
Dragan Minovski GoceDelcevUniversity, Stip MK
PetrMoldrik VSB - TU Ostrava cz
Milan Perny Slovak UniversityofTechnology in Bratislava SK
Vasilija Sarac GoceDelcevUniversity, Stip MK
FrantiSek Schauer TomasBataUniversity in Zlin cz
Miroslava Smitkova Slovak UniversityofTechnology in Bratislava SK
EllaSosnovich Kalashnikovlzhevsk State TechnicalUniversity RU
JanuszSowinski CzestochowaUniversityofTechnology PL
Vladimir Saly Slovak UniversityofTechnology in Bratislava SK
Igor Surina Slovak UniversityofTechnology in Bratislava SK
TeodorasTamosiunas Siauliaiuniversity LT
Valentina Turanjanin UniversityofBelgrade RS
JurijVasiljevicTurygin Kalashnikovlzhevsk State TechnicalUniversity RU
Inga Zicmane Riga TechnicalUniversity LV



5% International Scientific Conference May 20 - 22,2014 Tatranské Matliare
Renewable Energy Sources 2014 High Tatras, Slovak Republic

CONTENTS

BIOMASS

INVITED LECTURE:
VERIFICATION OF BIOGAS CLEANING EFFECT USING PHYSICO-CHEMICAL METHODS
Gadus, J., Fodora, M., Pohuba, S. rerreeeeaeteasteasastsasassasastasaes 11

EQUIPMENT FOR AUTOTHERMAL REFORMING OF LIQUID BIOMASS
IN SUPERCRITICAL WATER
Gajdos, M., Varchola, M. ...... . 17

DEGRADATION OF LIGNIN VIA FENTON REACTION
HIAIEKA, L., SKUICOVA, A., HAZ, A. oo eeeeseeeeesessesssssensssssessssssessssssmssessnasssssssssssnssesessnes 21

THE APPROACH THE ISOLATION OF LIGNINS AND ITS CHARACTERIZATION
Jablonsky, M., Ko¢is, J., Haz, A., SIAAKOVA, A., SUFINQ, L. ..cceeererereverreeeennnssessssnnseessssssssnssesssssesses 27

CONVERSION OF LIGNIN TO LIQUID COMPOUNDS
Kalabova, M., Suty, S., Lauko, T,, Jablonsky, M., Haz, A., Sladkova, A., Surina, |. 33

CO-COMBUSTION COAL AND BIOMASS IN OXY-FUEL ATMOSPHERE
Moron, W. . 37

COMPOUNDS WITH ADDED VALUE FROM WASTE BLACK LIQUOR
Sladkova, A., Haz, A., Vrska, M., Jablonsky, M., Katu3¢ak, S., SUring, I, ceeeeeevvevvveesennsnne 43

GENERAL APPLICATION OF THE RES

INVITED LECTURE:
ENHANCING THE RELIABILITY OF MECHANICAL SYSTEMS
Bozek, P, Téthova, M. ........... . 51

PEM FUEL-CELL OPERATION ANALYSIS
Bugér, M., Madaras, J., Ferencey, F. . 55

TEMPERATURE DEPENDENT BATTERY MODEL FOR LITHIUMION
BATTERY SYSTEM IN ELECTRIC VEHICLE
Bugar, M., Madaras, J., FEIENCRY, V. ... rnserninsinssssisssissssssisssssssssssssssssssssssssssssssssssssssssssssssssses 59

CONCEPT OF DISTRIBUTED GENERATION
Cintula, B., Konicek, M., BEIAN, A. ...oeeeeereeeeeeeeeeeseesessscssssessassenes 65

CONCEPT AND ECONOMIC EFFICIENCY ANALYSIS FORTHE ALTERNATIVE
ENERGY SUPPLY AT THE EXAMPLE OF A REFERENCE BUILDING
Ferati, S., Janicek, F., Cerman, A. . 71

IMPACT OF NEW MODEL FOR PREFERENTIAL PRICES FOR SHPP IN REPUBLIC OF
MACEDONIA
C0GElja, G., SAIAC, V. ceieirrreiseseisssissssssassssssssssisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 75

JORDAN RENEWABLE ENERGY POTENTIAL
Janicek, F., Adaileh, A., Cerman, A. .....ccoovevvuene. rereteeeasts et sasssasasssnsastasaes 81




5% International Scientific Conference May 20 - 22,2014 Tatranské Matliare
Renewable Energy Sources 2014 High Tatras, Slovak Republic

RENEWABLE SOURCES IN EDUCATION
Janicek, F., SZaboVva, M., SMITKOVA, M. ... sssssssssssssssssssssssssssssssssasasssens 85

BENEFITS OF SOLID RECOVERY FUEL IMPLEMENTATION FOR ENERGY UTILIZATION
PURPOSES
Jovanovi¢, M., Turanjanin, V., Spasojevi¢, V., Skobalj, P, Vuéic¢evi¢, B. 89

CONNECTION OF DISTRIBUTED RESOURCES TO THE DISTRIBUTION SYSTEM
AND THEIR IMPACT ON THE POWER SYSTEM
Konicek, M., Belan, A., Heretik, P, Volcko, V. ..... 95

RADIO FREQUENCY INTERFERRENCE ISSUES OF MODERNIZED ELEVATOR INDUCTION
MOTOR DRIVES
KUJAN, V., JANTEEK, Fu oot ietesissssssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 101

ANALYSIS OF RENEWABLE ENERGY PROGRESS IN EUROPEAN UNION
Martins, F., SMITKOVA, M. ..eeiereeerseeseiesesiessasesssesssssssssesssssssasssens 105

RES EFFICIENCY INDICATORS FOR PORTUGAL, SLOVAKIA AND CZECH REPUBLIC
Martins F.,, Felgueiras, C., Smitkova, M. . . 109

APPLICATIONS OF SUPERCONDUCTING SQUID SENSORS
Motycék, S., Perny, M. ......... evvessmmn s sssssssssssssenns 113

NOVEL PERSPECTIVES FOR MEMBRANE SEPARATORS FOR RECHARGEABLE
LITHIUM-ION BATTERIES
PIENA, D., IMIUSIL, Ve et sesess s ssssssssssssssssesssssssassssasassssassssssassssassssssassssssnssssssaes 117

RENEWABLE ENERGY VERSUS IMPACT ON THE ENVIRONMENT ISSUES
Prajova, V., Pivarciova, E., Bozek, P. . 123

PROJECT OF STRUCTURAL FOUND - NATIONAL CENTRE FOR RESEARCH AND
APPLICATION OF RENEWABLE ENERGY SOURCES
Smitkova, M., Janicek, F. ..... 127

WORLDWIDE ENERGY DEMANDS

SMITKOVA, M., IMATTINS Fu oottt ssse s ssssssssssssssssssssssssassssssassssssasssssssssssasssssasaes 131

SMART METERING - THE MEANING OF POPULAR WORDS

Volcko, V., Belan, A., Heretik, P, Kovac, M., Konicek, M. .......oueveune.. . 135
SOLAR ENERGY

INVITED LECTURE 1:

RADIATION HARDNESS OF SOLAR CELLS WITH A HETEROJUNCTION

OF AMORPHOUS AND CRYSTALLINE SILICON

Harmatha, L., Mikolasek, M., Nemec, M., Hrubdin, L., SKUratoVv, V.A. ... 143

INVITED LECTURE 2:
PERFORMANCE AND TESTING OF PV ROOF RES SYSTEM

Sély, V., Vary, M., Packa, J., Firicky, E., PEINY, M. ...cccooneeenrereeesssssssssssssssssssssssssssssssssssssssssssssnns 147
CONTRIBUTION OF PHOTOVOLTAIC FOR ENERGY BALANCE

OF BUILDINGS

Budiakova, M. . . 153




5% International Scientific Conference May 20 - 22,2014 Tatranské Matliare
Renewable Energy Sources 2014 High Tatras, Slovak Republic

INTERFACIAL PROCESSES INTPU FOILS FOR PHOTOVOLTAIC CELLS
DUrmMan, V., PEINY, M., SAIY, V. ...ovvveeeeceeseseenereeeeeseesssssssssssssnsssssssssssssssssssssssssmssnsssssssssssssssssssssssssnsnnnssne 157

COMPARISON OF SOLAR ENERGY AVAILABILITY BASED ONREAL AND SIMULATED
IRRADIATION DATA
Firicky, E., SkorSepova, T., Vary, M. 161

UTILIZATION OF SIMULATION METHOD IN INVESTIGATION OF SHORT-CURRENT
INTERRUPTION
Huttner, L. 167

PROTECTION AGAINST SURGE IN PHOTOVOLTAIC POWER PLANTS
KEITESZ, |, HUTENEL, L. ettt sssssssssssssssassssssassssassssssassssssassssassssssassssssaos 173

PHOTOVOLTAIC POWER PLANT AT INSTITUTE OF POWER AND
APPLIED ELECTRICAL ENGINEERING
Kment, A., Pipa, M., Arnold, P, Janicek, F. .......... 177

SOURCES OF REACTIVE POWER AND ITS COMPENSATION IN
PHOTOVOLTAIC POWER
Konicek, M., Belan, A., Heretik, P. . 181

SAFETY ASPECTS OF PV RES OPERATION
Kopca, M., Vary, M. ............. et ARt 185

THERMOELECTRIC PROPERTIES OF COPPER SULFIDE SUBSTITUTED BY LITHIUM
Kuterbekov, K.A., Nurakhmetov, T.N., Baitassov, T.M., Nogay, A.S., Kuterbekov, M.K., Balapanov,
M.Kh., Ishembetov, R.Kh., GAfUroV, LG. ......eeinneiinesisesissesissssisessssessssessssssssssssssssssssens 189

THE RESEARCH ACTIVITIES ON THIN LAYERS OF A-SIC FOR PV APPLICATIONS
Perny, M., Saly, V., Durman, V., Mikolasek, M., Vary, M. 193

DEVICES OF LABORATORY OF NATIONAL CENTRE FOR RESEARCH
AND APPLICATIONS OF RENEWABLE ENERGY SOURCES
Pipa, M., Kment, A., JANICEK, F. c..rereirereereissssiseisesseisssssesssssesesssssens 197

PHOTOVOLTAIC POWER PLANTS AND SECONDARY CONTROL OF FREQUENCY
AND VOLTAGE
RAKOVA, L., DVOISKY, E. .ouererereererseisssssississssssissesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasses 203

REPORT ON PV EFFICIENCY AND PRODUCERS
Skorsepova, T., Firicky, E., Vary, M. 209

PROPERTIES OF SELF-ORGANIZED BINARY 2D MOLECULAR SYSTEMS
PERSPECTIVE FOR ORGANIC SOLAR CELLS
Vary, T.,, Bombarova, K., Cirak, J., Cik, G. 215

PV IMPACT ASSESSMENT ON THE DISTRIBUTION SYSTEM
Viglas, D., Belan, A. ... OO PRUPPROPROPPRORRON 219

WIND AND HYDRO ENERGY

ENERGY CONTRIBUTION AND ECONOMICAL EVALUATION OF HYDRO ENERGY
COMPLEX SYSTEM OF CASCADE POWER PLANTS
Bozinovski, G., lliev, A. ......... . 225




5% International Scientific Conference May 20 - 22,2014 Tatranské Matliare
Renewable Energy Sources 2014 High Tatras, Slovak Republic

USE OF INDUCTION GENERATORS AT WIND POWER PLANTS
Chudivani, J., Kujan, V., HGttner, L., JANICEK, F. .c.vvrreeereieensirersssssiseisssssssssssssssssssssssssssssssns 231

PERMANENT MAGNET SYNCHRONOUS GENERATORS
FORWIND POWER PLANTS
Chudivani, J., Huttner, L. ..... . 237

WIND POWER PLANT - BOGDNACI AND ITS IMPACT ON THE PRICE OF ELECTRICAL
ENERGY IN MACEDONIA
Minovski, D., Sarac, V., Bozinovski, G. 241






