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Zodpovedny riesitel prof. Ing. Pavol Spanik, PhD.
Prijemca Elektrotechnicka fakulta ZU

Nazov pracoviska, na ktorom bol projekt rieSeny
1. Zilinska univerzita v Ziline, Elektrotechnicka fakulta, Katedra mechatroniky a elektroniky
2.

3.
4,
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Aalto University, School of electrical engineering, Department of electrical engineering,
Helsinky, Finsko. Supervisor prof. Seppo J. Ovaska

2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1. Uzitkovy vzor &.6221 na zaklade PUV 174-2011 s nazvom "Galvanotechnologicky systém
s0 synchrénnym usmerfiovacom".

2. Uzitkovy vzor &.5971 na zaklade PUV 20-2011 s ndzvom "Zariadenie pre gigacyklové
unavové skusky materialov".

3.

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. FRIVALDSKY, M., SPANIK, P., DRGONA, P.: Experimental analysis and optimization of
key parameters of ZVS mode and its application in the proposed LLC converter designed for
distributed power system application, In: International Journal of Electrical Power and Energy
Systems, Ref. Nr.: IJEPES-D-11-00124R1, v tlaci (2012)

2. KANDRAC, J, FRIVALDSKY, M., PRAZENICA, M., SIMONOVA, A.: Design and
Verification of proposed Operation Modes of LLC converter, In: ELECTRONICS AND
ELECTRICAL ENGINEERING, Vol. 18, No. 8, Kaunas 2012, ISSN 1392-1215



3. SPANIK, P., CUNTALA, J., FRIVALDSKY, M., DRGONA, P.: Investigation of heat Transfer
of Electronic System through utilization of Novel Computation Algorithms, In: ELECTRONICS
AND ELECTRICAL ENGINEERING, Vol. 123, Kaunas 2012, ISSN 1392-1215

4. SPANIK, P., DRGONA, P., FRIVALDSKY, M., PRIKOPOVA, A.: Design and application of
full digital control system for LLC multiresonant converter, In: ELECTRONICS AND
ELECTRICAL ENGINEERING, Vol. 105, Kaunas 2010, ISSN 1392-1215

5. SPANIK, P., FRIVALDSKY, M., DRGONA, P., KANDRAC, J.: Efficiency increase of
switched mode power supply through optimization of transistor’s commutation mode, In:
ELECTRONICS AND ELECTRICAL ENGINEERING, Vol. 105, Kaunas 2010

Uplatnenie vysledkov projektu

Komplexné vySetrenie vlastnosti rezonanénych menicov, analyza vhodnych riadiacich
algoritmov a existujucich moznosti konstrukcie riadiaceho obvodu a nasledné praktické
overenie metodiky optimalneho navrhu LLC rezonanéného menica spolu s implementaciou
riadiacej Struktury vytvorili vynimoény podporny nastroj pri navrhu vysokofrekvenénych
polovodi¢ovych menicov ovladanych digitalnym systémom riadenia.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Pedagogicke vystupy:

1. vyber Studentov na obsadenie doktorandnskych miest v projekte.

2. zabezpecenie podpornej infrastruktiry

3. vypracovanie Studijnych planov v zmysle prislusnych legislativnych predpisov.
4. organizacia Skoleni a konzultacii z povinnych predmetov.

5. vykonanie skusok predpisanych akreditovanym Studijnym programom

6. spracovanie a obhajoba dizertacnych projektov

7. priprava a vykonanie dizertacnej skusky

Vedecké vystupy:
1. experimentalna verifikacia simulacnych modelov komponentov hlavného obvodu menica
2. simulaéna analyza a porovnanie jednotlivych komutacnych technik

3. experimentalna analyza vplyvu komutacného procesu na straty v polovodi¢ovych
suciastkach

4. vyber optimalneho spdsobu komutacie pre konkrétne zapojenie menica
5. spracovanie navrhu funkénej vzorky menica s optimalizovanym komutaénym procesom

6. priprava podkladov pre konstrukciu meni€a so spinacou frekvenciou 500 kHz a vystupnym
vykonom 1 kW, verifikacia navrhu pomocou simulaénych pokusov s realnym modelom vf
transformatora predstavujuceho kriticky komponent VPS

7. porovnanie riadiacich systémov na baze FPGA a DSP pre riadenie 500 kHz menica
(porovnanie SPARTAN-3A DSP a 320F28335), odladenie softvéru prostrednictvom rozhrania
SLPS (OrCAD Pspice a Matlab) v uzavretej slucke.

8. konstrukcia fyzikalneho modelu 500 kHz vysokofrekvenéného menica, implementécia
riadiaceho algoritmu do zvolenej Struktury riadiaceho obvodu a nasledna aplikacia na hlavny
obvod vysokofrekvenéného menica, realizacia preciznych experimentalnych merani na
overenie spravnosti navrhu, odporu¢ania a zavery pre vedu a prax, zovseobecnenie
poznatkov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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Predagogical outputs:

. selection of PhD. students for occupation of gradual appointment in project.

. assurance of supporting infrastructure.

. development of study plans in terms of relevant legislative regulations.

. organization of workshops and consultation in the terms of given educational process.
. accomplishment of exams specified by the accredited field of study.

. execusion and defence of disseratation exam.

Research outputs:

1. experimental verification of simulation models of converter’s main circuit components.
2. simulation analysis and comparisson of individual commutation techniques.

3. experimental analysis of commutation process behaviour and consequent influence on
power loss generation in semiconductor devices.

4. selection of optimal commutation mode for proposed converter topology.
5. execution of design of physical sample of converter with optimized commutation process.

6. development of supporting material for construction of converter with switching frequency
of 500 kHz and output power 1 kW, verification of design through the use of simulation
experimenting with real model of highfrequency transformer, whose acts as most critical
component of power semiconductor system.

7. comparison of control systems based on FPGA, and DSP for control of proposed conterter
(comparison of SPARTAN-3A DSP and 320F28335), tunning of software with the use of
SLPS interface (OrCAD with Matlab) in closed loop.

8. design of physical sample, implementation of control algorithm into selected structure of

control circuit, realization of precise experimental measurements, conlusions and proposals
for future work, generalization of results.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. Ing. Pavol Spanik, PhD. prof. Ing. Tatiana Corejova, PhD.
V Ziline 29.11.2012 V Ziline 29.11.2012

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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