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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.29.31, 45.29.02

Tema gucepranii:
1. HaykoBi OCHOBYM CTBOPEHHS KOMILJIEKCiB FeHepyBaHHsI eJIeKTpoeHeprii 3 QyHKIisIMKA KOMIIeHcallii peakTUBHOi

IIOTY>KHOCTI Ta aKTUBHOI QinbTpalii Ha 6a3i MalIMHY OABITHOTO KUBJIEHHS

2. Scientific bases of creation of power generation complexes with reactive power compensation and active

filtering based on doubly-fed induction generator

Pedepar:

1. O6’eKT mOCiI>)KEHHS: POLIeCH TeHEPYBAHHS €JIEKTPOEHEPrii KOMIJIEKCaMU Ha 6a3i MalllMHY N0 BifHOTO
KMBJIEHHS 3 [IEPETBOPIOBAYaMU B KOJIaX POTOPA Ta CTaTopa. MeTa poboTH: MiABULLIEHHS SIKOCTi FEHEPOBAHO]
€JIEKTPOEHEPrii 3a paxyHOK PO3pO0JIEHHS Ta BIIPOBAIPKEHHS HAYKOBUX OCHOB CTBOPEHHSI KOMILJIEKCIiB reHepyBaHHS
3 YHKLiSIMU KOMIIEHCallii peaKTUBHOI IIOTYXKHOCTI Ta aKTUBHOI (inbTpalii cTpyMy Ha 6a3i MalluHU NOJBIHOTO
SKMBJIEHHS. MeTOOM NOCIIiIKEHHS: MEeTOJ, 6e3I1€PEPBHOr0 IEPETBOPEHHS Jlamnaca; MeToJ, IPOCTOPOBUX BEKTOPIB;
TeOopis JNiHIMHUX OTu(epeHLiaTbHIX PiBHSAHD; TADMOHIYHMI aHaJIi3y Ta CUHTE3 KPUBUX BUXIIHUX HANIPYT

HalliBIPOBiIHMKOBUX II€PETBOPIOBAYIB; €JIEMEHTU MAaTPUYHOTO YK CJIEHHS; TEOPisl MUTTEBUX MIOTY>KHOCTEN i METOIIU



[IEPETBOPEHHS KOOPIMHAT; TEOPisl €JIEKTPUYHMX KiJl; MaTeEMaTU4YHeE Ta Pi3UYHE MOAEIOBAaHHS. TeOpeTH4Hi Ta
IIPAKTUYHi pe3yJIbTaTy i HOBU3HA: pO3PO6JIEHO HOBUI METO]] KEPYBAaHHS MAIIMHOIO MO BiITHOTO KMBJIEHHS 3
O/IHOYaCHUM KEPYBaHHSM I10 K0JIax CTaTopa i poTopa; po3po0s1eHO HOBi IPUHLMIIN (POPMYBaHHS BXiJTHUX CTPYMIB
MaTpUYHUX NI€PETBOPIOBAYiB POTOPHOI JIAHKY MAIIMHU MOJBilHOTO >KUBJIEHHS; BIIEpLIE PO3PO0JIEHO CTPATETII0
KOMIIEHCallii HECUMETPIi i HECUHYCOIAANBbHOCTI CTPYMiB, TEHEPOBAaHUX MALIMHOIO MIOABIMHOIO JXUBJIEHHS, B YMOBax
MiAKII0YeHHS HeJTiHIMHUX HaBaHTaXkeHb; pO3p006JIeHO HOBUH KOMOGIHOBaHUM MeTOJ, KOMITEHCallii rapMOHIYHUX
CKJIaJIOBUX CTPYMY, FT€HEPOBAHOIO MAIIMHOIO I10]IBilHOTO >KMBJIEHHS; BIIEPIIE PO3POOJIEHO CTPATEril0 KEpyBaHHS
HaMiBIPOBiIHUKOBUMU NIE€PETBOPIOBAYAMM B JIAHILi POTOPA MALIMHY MO BITHOTO XMBJIEHHS 3 QYHKLisIMU
napasiesibHOI akTUBHOI (disbTpaliii; po3pobieHo nporpamMmHe 3abe3rnedeHHs 1J1sl IPaKTUYHOI peastizaiii MeTomiB
KEePYyBaHHS MaIIMHOIO MOJIBifHOrO JXMUBJIEHHS Ha 6a3i LM(PPOBOro CUrHaJILHOTO npouecopa. CTyIliHb yIPOBaIKEHHSI:
OTPUMaHi pe3yJIbTaTU BIIPOBAIKEHO Y HABYAJIbHOMY IpoLeci Kadenpu BinHOBMOBAHUX Mkepes eHeprii HTYY "KIII
imeHi Irops Cikopcpkoro”. Cpepa BUKOPUCTaHHS: KOMILIEKCH T€HEPYBaHHS €JIEKTPOEHePrii.

2. The object of research: the processes of generating electricity by complexes based on a doubly-fed induction
generator with converters in rotor and stator. The purpose of the work is to improve the quality of the generated
electricity by developing and implementing the scientific foundations for the creation of generation complexes
with reactive power compensation and active current filtering based on doubly-fed induction generator. Methods
of research: the method of continuous Laplace transformation; method of space vectors; the theory of linear
differential equations; harmonic analysis and synthesis of output voltage waveforms of semiconductor converters;
elements of matrix calculus; the theory of instantaneous power and methods of transformation of coordinates; the
theory of electric circles; mathematical and physical modelling. Theoretical and practical results and novelty: a
new control method of a doubly-fed induction generator with simultaneous control over stator and rotor is
developed; new principles of formation of input currents of matrix converters of rotor of doubly-fed induction
generator are developed; for the first time, a strategy for compensation of unbalanced and non-sinusoidal currents
generated by a doubly-fed induction generator was developed, in the conditions of connecting nonlinear loads; a
new combined method of compensation of harmonic components of current generated by a doubly-fed induction
generator was developed; for the first time, a control strategy of semiconductor converters in the rotor of doubly-
fed induction generator with parallel active filtering functions was developed; software for practical
implementation of control methods of doubly-fed induction generator based on the digital signal processor is
developed. Degree of implementation: the obtained results are implemented in the educational process of the
Department of Renewable Energy Sources of NTUU "KPI named after Igor Sikorsky". Scope of application: power
generation systems.
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