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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 45.37.31

Tema gucepranii:
1. CucreMu KepyBaHHsI KOPEKTOPOM KoeillieHTa IIOTY>KHOCTI 3 KBa3ipe30HAHCHMM iMITyJIbCHUM [I€pPETBOPIOBAYEM

2. Control systems of the power factor corrector with quasi-resonant pulse converter

Pedepar:

1. O6'eKT - mpoecy NepeTBOPEHHs! IapaMeTPiB eJIeKTPUYHOI eHeprii B KopeKTopi KoediljieHTa NOTyKHOCT] 3
KBa3ipe30HaHCHUM iMIIyJIbCHUM IlepeTBOpoBayeM. MeTa - BIOCKOHaJIeHHSI aKkTUBHUX KOPEKTOPiB KoedillieHTa
IIOTY>KHOCTI, @ caMe - MiJIBUIIEHHS IX €HEProe(PeKTUBHOCTI WJISIXOM PO3POOKHU Ta HAJIArOJKEHHS CUCTEMU
KepyBaHHS KOPEKTOPOM Koe@illieHTa OTY>KHOCTI 3 KBa3ipe30HAaHCHUM iMITyJIbCHUM IIEPETBOPIOBAYEM, 11O
nepeMuKaeThcs rpu HyspboBomy cTpymi (KPITT-TTHC). MeTonu: Teopist esleKTpUYHUX KiJl, Teopis JiHIHUX Ta
HeJIiHIHYX iMITYJIbCHUX CUCTEM, T€OPisl aBTOMaTUYHOIO KEPyBaHHsI, OIIepaTOPHUI, MaTeMaTUYHUII arapar
monudikoBaHOro Z-nepeTBopeHHs Ta nepetsopeHHs Oyp'e, MaTeMaTryHe Ta iMiTaliliHe MmozesoBaHHs. OCHOBHI
HAyKOBi pe3yJIbTaTy: BIleplie OO PYHTOBAHO BUKOPUCTAHHS KBa3ipe30HAHCHUX IMITyJIbCHUX I€PETBOPIOBAYIB 3
NapajieJibHMM PE30HAaHCHUM KOHTYPOM, 10 IEPEMUKAIOTHCS [IPY HYJIbOBOMY CTPYMi, B SIKOCTi CUJIOBOi YaCTHUHU
I BOKOHTYPHUX CHUCTEM KOpeKlii koedillieHTa MOTY>KHOCTi 3 TOJIOBHUM KOHTYPOM CTPYMY; BIIEpIlIe PO3POOIIEHO
nepenasBabHi QYHKIi] JBOKOHTYPHUX CUCTEM KePyBaHHS KOPEKTOPOM KoeillieHTa MOTY>KHOCT] Ha OCHOBI

KBa3ipe30HaHCHOTO iMITyJIbCHOI'O IIEPETBOPIOBAYA, 10 [IEPEMUKAETHCS IIPU HYJILOBOMY CTPYMi, 3 TOJIOBHUMU



KOHTYPaMU HAIIPyTu Ta CTPyMy; BAOCKOHAJIEHO aHAJliTUYHMI anlapar, M0 ONUCYe eJeKTPOMArHiTHi mpolecu B
KOpeKTopax Koe@illieHTa MOTY>XHOCTi - IOro pO3IMKPEHO [1JIsl BUMAIKy BUKOPUCTAHHS KBa3ipe30HaHCHUX
iMIyJIbCHUX [1epeTBOPIOBAYiB 3 MapasieJIbLHUM PE30HaHCHUM KOHTYPOM, IO [1ePeMUKAIOTHCS IIPU HYJIbOBOMY
CTPYyMi, 110 103BOJIsIE CIPOCTUTU MOAAJIBIII JOCIIIIPKEHHS BIJIMBY PE30HAHCHOTO KOHTYPY Ha SIKICTb BXiZJHOTO
CTPYMy, MacorabapuTHi IOKa3HUKU Ta AKiCTb cTabinizauii BuxinHoi Hanpyru. Cpepa BUKOPUCTAHHS -
€JIEKTPOTEXHIYHI KOMIJIEKCU Ta CUCTEMH, IO MiCTSATh BUIIPAMIIAY MaJIol Ta CEPEIHbOI IIOTY>KHOCTI.

2. The object are processes of electrical energy parameters transformationin in power factor corrector with
quasiresonant pulse converter. The goal is active power factor correctors' improvement - namely, increasing their
energy efficiency by developing and debugging control system of power factor corrector with quasiresonant pulse
converter, switching at zero current (QRPC-ZCS). Methods of research: theory of electrical circuits, theory of
linear and nonlinear pulse systems, automatic control theory, operational method, mathematical apparatus of
modified Z-transform and Fourier transform, mathematical and simulational modeling. The main scientific results:
for the first time, the use of quasiresonant pulse converters with parallel resonant circuit, switching at zero
current, is approved as the power stage of two-loops power factor correction systems with the main current loop;
for the first time, the transfer functions of two-loops control systems of power factor corrector based on
quasiresonant pulse converter switching at zero current, with the main voltage loop and the main current loop, are
developed; the analytical apparatus describing electromagnetic processes in power factor corrector is improved, it
is extended to the case of quasiresonant pulse converters with parallel resonant circuit, switching at zero current,
which simplifies further study of the effect of the resonant circuit on the quality of the input current, weight and
size parameters and quality stabilization of the output voltage. Applications areas are electrotechnical complexes
and systems containing rectifiers of small and medium power.
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