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1. TeopeTr4Hi OCHOBY MiBUILIEHHS €HEPTeTUYHOI €(PEKTUBHOCTI NapajesIbHUX CUIOBUX aKTMBHUX (PiNbTPiB HA
OCHOBI iHBEpTOpa HaINPyru Ta iHBEpTOpa CTPyMy

2. Theoretical Foundations for Improving the Energy Efficiency of Parallel Power Active Filters Based on Current
Source Inverter and Voltage Source Inverte

Pedepar:

1. Inceprarlist IpUCBAYEHA CTBOPEHHIO TEOPETUYHNX OCHOB PO3BUTKY IIapajieIbHUX CUJIOBUX aKTMBHUX (PiNbTPiB HA
OCHOBI iHBEpTOpPa HANPYTy Ta iHBEPTOPA CTPYMY, YAM [OCSATAETHCS MiIBULEHHS iX €eHepPreTU4HOI €(DEKTUBHOCTI Ta
MOKpaLE€HHS SIKOCTI KOMIIEHCAllii pEaKTUBHOI CKJIaJJ0BOI IIOTY>KHOCTI Ta BULIUX FAPMOHIK CTPYMiB HaBaHTaKE€HHS
Mmepex. HaykoBo-TexHiyHa npob6yiema po3BUTKY TEOpii CUII0BUX aKTUBHUX (isbTPiB Ha 6a3i iHBepTOpa HANpyru Ta

iHBepTopa CTPyMYy, OIIJIAXOM BOOCKOHAJIEHHA iX CUJIOBUX CXEM Ta CUCTEM KE€pPpyBaHHA, AKi 386631’[6‘{YIOT]) l'Ii,U,BI/IU.leHHH



€HepPreTNYHOi €(PEKTUBHOCTI €JIEKTPUYHUX MEPEXK LUISIXOM KOMIIEHCALlii BUIIAX FADMOHIK CTPYMIB Ta PEaKTUBHO]
CKJIaJIOBOi MOTY>KHOCTI, [TOB'sI3aHAa 3 TUM, 1[0 Hapasi eHepreTrka YKpaiHyu 3HaXOAUTHCS B JOCUTh CKPYTHOMY
CTaHOBUIII. B eHeprocucreMi criocrepiraetscs ne@iuuT esekTpoeHeprii. B 38’13Ky 3 1IUM, HaJIBaKIMBOIO 334a4€l0 €
NiABUILEHHS €HEPreTUYHOI €(PEKTUBHOCTI €JIEKTPUYHUX MEPEXK, 10 MOXKE OYTH peasli30BaHO MIJIIXOM 3HVDKEHHS
CKJIa[IOBUX BTPAT MOTY>KHOCTI, BUKJIMKAHNX PEAKTUBHOIO CKJIA[IOBOIO ITOTYKHOCTI Ta BULMMU FAPMOHIKaMU CTPYMiB
3a paxyHOK aKTUBHOI KOMIIeHcallii, sIKy peasisyloTh napajesbHi CUIOBi aKTUBHI PinbTpy Ha OCHOBI iHBEpTOpA
HaIpyru Ta inBepTopa cTpyMy. I[Ipu IboMy 4acTHHA HAYKOBUX 33714, [IOB'SI3aHUX 3 BIOCKOHAJIEHHSIM CUJIOBUX
akTUBHUX QiNIbTPIB, € HEBUPILIEHOO. Y 3B'SI3KY 3 1M, BUHNKA€ HEOOXiTHICTh BIOCKOHAJIIEHHS CUJIOBUX
€JIEKTPUYHUX CXEM CUJIOBUX aKTUBHUX (iNbTPiB, BIOCKOHAJIEHHS METO/iB KEPYBaHHSI CUJIOBUMHU aKTUBHUMU
(dinbTpaMy, BIOCKOHAJIEHHS! METO/IiB BUBHAUEHHS CUTHAJIIB 3aBaHb (pazHux crpymis CAQ, BU3HAUEHHS
nepefaBalbHUX QYHKIINA CUCTEM aBTOMATUYHOTO peryioBaHHs CAQ Ta cuHTe3y peryssiTopiB, po3po6KU METO/iB
BU3HA4YEHHS BTPAT IIOTY>KHOCTI B CUJIOBUX aKTUBHUX (Pi/IbTPax Ta METOLiB BUBHAYEHHSI €HEPro36epiratouoro eQpeKry
B €JIEKTPUYHMX MEPEKax Bifl iX BIPOBAI)KEHHS, YOMY i IPUCBIYEHO aHE AUCepTaliliHe TOCaiIKeHH. MeToo
pobOOTH € PO3BUTOK METOJiB, MATEMAaTUYHUX MOJeJIel 1151 PO3PaxXyHKY, YAOCKOHAJIEHHS CTPYKTYp apajebHUX
CUJIOBUX aKTMBHUX (PiJIbTPIB HA OCHOBI iHBEPTOpA CTPYMY Ta iHBEPTOpA HAIIPYTH, CIPSIMOBAHUI Ha MiBUILIEHHS
MMOKA3HUKIB iX eHepreTUYHOi e(PEeKTUBHOCTI, 3ab6e3eYeHHs 3aJJaHNX TTOKA3HUKIB SIKOCTi eJIeKTPOeHeprii Ta
3HWKEHHS JOJATKOBUX BTPAT MOTYKHOCTI B €JIEKTPUYHUX Mepexkax. O6'eKT NOCTiIKEHHS — €JIeKTPUYHI [TPoLiecH,
110 NPOTIKaIOTh B CUJIOBMX aKTUBHUX (iZIbTpax Ha 6a3i iHBepTOpa CTpyMy Ta iHBEPTOpA HAIIPYTH, SIKi MiIK/II0YEHI 10
TpU(aA3HUX €JIEKTPUYHUAX MEPEX B PEKMMI aKTUBHOI KOMIIEHCAllil pEaKTUBHOI CKJIal0BOi NOTYKHOCTI Ta BUILIUX
rapMOHIK CTpyMiB. [IpeiMeT JOCiIPKEHHs — TapaMeTPU CUJIOBUX CXEM Ta CUCTEM aBTOMAaTUYHOTO KEPYBaHHS

CUJIOBUX aKTMBHUX (inbTPiB Ha 6azi iHBEpTOpa CTPyMy Ta iHBEpTOpa HAlPYyTH.

2. The dissertation for obtaining the scientific degree of Doctor of Technical Sciences in the specialty 05.09.12
"Semiconductor Power Converters". The dissertation was prepared at the Ukrainian State University of Railway
Transport and submitted for defense at the National Technical University "Kharkiv Polytechnic Institute". The
dissertation is devoted to the development of theoretical foundations for improving the energy efficiency of
parallel power active filters based on voltage source inverter and current source inverter, which provide active
compensation of the reactive power component and higher-order load current harmonics in three-phase
electrical networks. This leads to improved power quality indicators and reduced power losses in electrical
networks. The scientific and technical problem of increasing the efficiency of methods for compensating higher-
order harmonics and reactive power components by means of power active filters (PAFs) is associated with the
current difficult situation in Ukraine's energy sector. The energy system is experiencing an electricity shortage.
Therefore, enhancing the energy efficiency of electrical networks is a critical task, which can be achieved by
reducing power loss components caused by reactive power and higher harmonics through active compensation
performed by parallel power active filters based on voltage and current source inverters. At the same time, several
scientific challenges related to the improvement of power active filters remain unresolved. This creates a need to
improve power circuit designs of PAFs, refine control methods for PAFs, improve methods for determining task
signals for PAF phase currents, determine transfer functions of automatic control systems for PAFs, synthesize
regulators, develop methods for determining power losses in PAFs, and methods for assessing the energy-saving
effect in electrical networks resulting from their implementation. This dissertation research is dedicated to
addressing these challenges. The aim of the study is to improve the energy efficiency of parallel power active
filters based on current source and voltage source inverters by enhancing their power circuit designs and control
systems, thereby improving power quality indicators and reducing additional power losses in electrical networks
through active compensation of current harmonics and reactive power components. The object of the research is
the electrical processes occurring in power active filters based on current source and voltage source inverters
connected to three-phase electrical networks operating in the mode of active compensation of reactive power
components and higher-order current harmonics. The subject of the research is the parameters of power circuit
designs and the structure of automatic control systems of power active filters based on current source and voltage

source inverters.
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