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KACSOR, G., FRANKO, M., BUDAY, J., ILONCIAK, J.: Dynamic current mode power
supply with a 3P 4Q PFC module and with energy recuperation ability to the mains for
feeding superconducting paricle accelerator magnets, 12th International Conference,—
ELEKTRO 2018, May 21st-23rd, 2018, Mikulov, Czech Republic

KACSOR, G., HAVRILA, R., HUDAK, M., BUDAY, J.: Concepts for a 3MW, dynamic mode,
particle accelerator power supply with energy recuperation ability, International workshop
"NICA accelerating complex: problems and solutions — 2016" Sozopol, Bulgaria from 10 to
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17 September, 2016

KACSOR, G., HAVRILA, R., BUDAY, J., FRANKO, M., SUNAL, M., BEDNAR, J.,
ILONCIAK, J.,: Vyskum a vyvoj elektrickych topoldgii modulov pradovych zdrojov napajacich
magnetov v urychlfovacoch €astic, vedecka konferencia: Nové moznosti v prevencii,
diagnostike a terapii nadorovych ochoreni, Jesseniova lekarska fakulta v Martine Univerzity
Komenského, zbornik: ISBN: 978-80-89544-89-9, pp. 84-94, 23.9. 2015

KACSOR, G., HAVRILA, R., BUDAY, J.: FRANKO, M., SUNAL, M., BEDNAR, J.,
ILONCIAK, J.,: Novéa generacia dynamickych pradovych zdrojov pre napajanie
supravodivych magnetov s funkciou rekuperacie energie do medziobvodu zdroja, vedecka
konferencia: Nové moznosti v prevencii, diagnostike a terapii nadorovych ochoreni,
Jesseniova lekarska fakulta v Martine Univerzity Komenského, zbornik: ISBN: 978-80-
89544-89-9, pp. 95-107, 23.9. 2015

BEDNAR, J., KACSOR, G., HAVRILA, R., ILONCIAK, J., SUNAL, M.: Simulation of thermal
cycling and lifetime estimation of transistor used in output DC-DC converter for synchrotron
magnet power supply, 18th International Conference on Electrical Drives and Power
Electronics — EDPE 2015, 21 - 23 September 2015, High Tatras, Slovakia

KACSOR, G., HAVRILA, R., BEDNAR, J.: The performance of the new generation dynamic
mode current source power supplies with energy recuperation ability to the DC - link, 18th
International Conference on Electrical Drives and Power Electronics — EDPE 2015, 21 - 23
September 2015, High Tatras, Slovakia

Uplatnenie vysledkov projektu

Simulaéné modely jednotlivych obvodov, konstrukénych rieSeni, riadiacich algoritmov a
regulaénych Struktur zdroja su pouzitelné pri dalSom navrhu zdroja s odliSnymi
parametrami. Na zaklade nadobudnutych praktickych skusenosti rieSitelského kolektivu a
na baze vyvijanej a overenej platformy pradového zdroja s moznostou rekuperacie energie
do napajacej siete je mozné navrhnut podobné prudové zdroje s flubovolnymi parametrami.
Zdroje navrhnuté na zaklade vyvijanej platformy spifaju vSetky poZiadavky kladené
supravodivymi magnetmi, ktoré su pouzivané v urychlfovacoch &astic experimentalnej fyziky
alebo pri medicinskych aplikaciach.

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

Bola vyvinuta nova platforma modularnej koncepcie prudového zdroja pre napajanie
magnetov urychlfovacov €astic, na baze IGBT technoldgie, vhodné aj pre MW-ové vykonové
oblasti. Navrhnuté obvodové a konstrukéné rieSenia, vratane softvérového vybavenia zdroja
spifiaju stanovené parametre a tvoria podklady pre vyvoj podobného zdroja s fubovolnymi
parametrami. Boli vytvorené simulaéné modely jednotlivych obvodov, riadiacich algoritmov a
regulacnych Struktur zdroja tak, aby modely boli pouzitelné pri dalSom navrhu zdroja s
odliSnymi parametrami. Vyvijany koncept a parametre zdroja boli experimentalne overené
na prototype, ktory bol navrhnuty tak aby bol pouzitelny aj samostatne aj ako zakladny
stojan zdroja vykonnejSieho systému. Priaznivu energeticku bilanciu novej koncepcie
prudového zdroja zaruCuje vyvijany 3-fazovy 4-kvadrantovy PFC vstupny modul s
vektorovym riadenim a s moznostou rekuperacie energie do napajacej siete.
Experimentalne vysledky ukazali, Ze vyvijany 3-fazovy 4Q PFC vstupny modul u€inne
minimalizuje nepriaznivé vplyvy zdroja na napajaciu siet. Fyzikalny model prudového zdroja
postaveny na baze vyvijanej koncepcie a na baze vyvijanych riadiacich a regulaénych
algoritmov vykazoval moznosti regulacie vystupného pradu v dynamickom rezime €innosti s
presnostou nad oCakavanim. Dosiahnuté vysledky vyskumu a vyvoja boli priebezne
publikované na medzinarodnych konferenciach.

Vyvoj tejto platformy, ktora bola experimentalne overena na fyzikalnej vzorke, umoznil
postavenie zdroja pre supravodivé magnety urychlovacov Castic, ktory je unikatny na
domacom ako aj na svetovom trhu a vyznamne prispel k vysledkom vyskumu v tejto
aplikacnej oblasti aj vo svetovom meradle.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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A new platform of a modular power supply concept has been developed for feeding
superconducting particle accelerator magnets, based IGBT technology and also suitable for
the MW power ranges. The proposed circuit and mechanical design solutions, including the
software equipment of the power supply, meet the specified parameters and can be used as
a basis for the development of a similar power supply with arbitrary parameters. The created
simulation models of individual circuits, mechanical structures and control algorithms, were
created and the models could be used at next power supply designs with different
parameters. The developed concept and the power supply parameters have been
experimentally verified on a prototype that has been designed to be used as a stand-alone
power supply or as a basic part of a higher power system. The developed 3p4Q PFC input
module with space-vector modulation control algorithm and with energy recuperation ability
into the feeding network guarantees the favorable energy balance of the new power supply
concept. The experimental results also showed that the 3p4Q PFC input module effectively
minimizes the unfavorable effects of the power supply on the feeding network. The power
supply prototype based on the developed concept and on the developed control and
regulation algorithms allowed to regulate the output current with an accuracy above the
expectation in dynamic mode of operation. The results of research and development have
been continuously published at international conferences. The developed and
experimentally verified platform on a physical sample, has enabled an unique power supply
design and has significantly contributed to the research results in this field of application on
a world scale.

Svojim podpisom potvrdzujem, Ze Udaje uvedené v zavere€nej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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