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1. IlepeTBOpIOBayi 4aCTOTU HA OCHOBI PE30HAHCHUX IHBEPTOPIB 3 4aCO-IMITyJIbCHUM KEPYBAHHAM

2. Frequency converters based on resonant inverters with pulse-position control

Pedepar:

1. Binunyenko LJI. IlepeTBoproBadi 4aCTOTU Ha OCHOBI PE30HAHCHUX IHBEPTOPIB 3 YaCO-IMITyJIbCHUM KEPYBAHHAM. —
KsanigikaujifiHa HaykoBa npalisl Ha IpaBax pykonucy. JJucepraris Ha 37006yTTsI HAYKOBOTO CTYI€HS KaHauaTa
TEXHIYHUX HayK (DokTopa (inocodii) 3a cnenianpHicTio 05.09.12 «HaniBnpoBigHUKOBI NepeTBOpIOBayi
eJIeKTpoeHeprii». — HaljionanpHM TEXHIYHUN YHIBEPCUTET «KUIBCLKUM MOITEXHIYHNM IHCTUTYT iMeHi Irops
Cikopcbkoro», M. Kuis, 2018. [lucepTaliito IpuCBSYEHO PO3BUTKY TEOPIii IEPETBOPIOBAYIB YaCTOTH 3 TPOMDKHOIO
BMCOKOYaCTOTHOIO PE30HAHCHOIO JIAaHKOIO Ta 4aCO-iMITyJIbCHUM KE€pPYBaHHSM. B pamKkax nucepraniiiHoi po6oTu
IIPOBEEHO aHaJli3 iCHYIOUMX CXEMOTEXHIYHUX PillleHb i CIIOCO0iB PerysI0BaHHs BUXiTHNUX XapaKTePUCTUK
[IEPETBOPIOBAYIB YaCTOTH, 06PAHO CTPYKTYPy PE30HAHCHOTO IIEPETBOPIOBAYA, SIKUI1 [TOEIHYE NIepeBaru

IMITyJIbCHOTO PETYJIIOBAHHS Ta M'SIKOi KOMyTallii CJIOBUX TPAaH3UCTOPIB, YIOCKOHAJIEHO MATEMAaTUYHY MOJIEIIb



IAHOTO NEPETBOPIOBAYA B YACTHMHAX OIUCY €JIEKTPOMArHiTHUX NPOLECIB i BUBHAYEHHS (PYHKLiIOHATY
BMCOKOYAaCTOTHUX iMITyJIbCiB HAIlIPYTH, 1O JO3BOJIMJIO BU3HAYUTH 3aKOH YaCO-iMIyJIbCHOTO KEPYBAHHS, SIKUI
I03BOJIsIE (POpMYyBaTU 6a>KaHy CUHYCOifaibHYy (POPMY BUXIIHOI HAIPYTY 3aJaHOi YaCTOTU 3 HU3BKUM KoedillieHTOM
rapMOHIK TP AOCUTh IIMPOKOMY Jiarna3oHi 3MiHM HaBaHTaXXeHHs. TakoXX OTpMMaHO aHaJIiTUYHi 3aJ1€5KHOCTI, 10
I03BOJISIOTh 3/1iICHUTY PO3PAaXyHOK I1apaMeTPiB €JIEeMEHTIB CXEMU CUJIOBOI YaCTUHU IEPETBOPIOBaya. Po3pobsieHo
aJlallTUBHY MIKPOIIPOLIECOPHY CUCTEMY KEPYBaHHS II€PETBOPIOBAYEM i IIPOBEJEHO MOTO iMiTallifiHE MOZEIIOBaHHS
Ta €KCIIEPUMMEHTaJIbHI focigpKkeHHs. Kio4oBi c10Ba: [oAaTKOBUM KOMyTaliliHUI 670K, JOJATKOBUI Pe30HAHCHUMN
KOHZIEHCATOp, Koe(illieHT rapMOHiK, M'sKa KOMYTallisi CUJIOBUX TPAH3UCTOPIB, [1€PETBOPIOBAYi YACTOTH, PE30HAHCHI

iHBEPTOPH, PO3PAXYHOK [1APAMETPIB €JIEMEHTIB CXEMU, YaCO-iMITyJIbCHE KEPYBAHH4.

2. Vinnychenko LL. Frequency converters based on resonant inverters with pulse-position control. - Manuscript.
Dissertation for the degree of the candidate of technical sciences (doctor of philosophy) in specialty 05.09.12
"Semiconductor power converters". — National Technical University of Ukraine "Igor Sikorsky Kyiv Ppolytechnic
Institute", Kyiv, 2018. The dissertation is devoted to the development of the theory of frequency converters with an
intermediate high-frequency resonant link and pulse-position control. Within the framework of the thesis, the
analysis of existing circuits and methods of controlling the frequency converters output characteristics was
performed. The author chose the structure of the resonant converter, which combined the advantages of pulse
regulation and power transistors soft switching. The mathematical model of the converter was developed in the
section of the electromagnetic processes description and the carrier pulses functional determination that allowed
formulating the law of the pulse-position control, which causes the formation of the desired sinusoidal output
voltage shape of the determined frequency with the low total harmonic distortion in the case of wide load
variation range. The analytical dependencies were obtained as well, that made possible to calculate the converter
power section elements parameters. The adaptive microprocessor control system of the frequency converter was
developed and its simulation and experimental inverstigation were carried out. Keywords: additional switching
block, additional resonant capacitor, total harmonic distortion, soft switching of power transistors, frequency
converters, resonant inverters, calculation of circuit elements parameters, pulse-position control.
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