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OCHOBI iHBEpTOpa HaIPyry Ta iHBEPTOpPa CTPyMY
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Pedepar:

1. Incepralist IpUCBsY€Ha CTBOPEHHIO TEOPETUYHNX OCHOB PO3BUTKY IIapajie/IbHUX CUJIOBUX aKTUBHUX (PiNbTPiB Ha
OCHOBI iHBEpTOpa HaNpyru Ta iHBEpTOpa CTPYMY, YAM JJOCSATAE€THCS MiABULLIEHHS iX €HepreTU4HOoi e(PEKTUBHOCTI Ta
MIOKPAUIEHHS SIKOCTI KOMIIEHCallii pEaKTUBHOI CKJIQ[OBOI ITOTY>KHOCTI Ta BULIYX FTAPMOHIK CTPYMiB HAaBaHTA)KEHH S
Mmepex. HaykoBo-TexHigHa npobyiema po3BUTKY TeOpii CUI0BUX akKTUBHUX (isbTpiB Ha 6a3i iHBepTOpa HAaNpyru Ta
iHBEpTOpa CTPyMy, LJIIXOM BJOCKOHAJIEHHS iX CUJIOBUX CXE€M Ta CUCTEM KEPYBaHH4, SIKi 3a0€3I1e4yI0Th IiIBUILIEeHHS
€HepPreTNYHOi €(PEKTUBHOCTI €JIEKTPUYHUX MEPEXK LUISIXOM KOMIIEHCALlii BUIIAX FAPMOHIK CTPYMIB Ta peaKTUBHO]
CKJIIOBOI MOTYKHOCTI, IOB'I3aHa 3 TUM, 110 Hapa3i eHepreTyuka YKpaiHu 3HaXOAUThCS B JOCUTb CKPYTHOMY

CTaHOBUIILI. B eHeprocucremi criocrepiraetbcs nedinuT esekTpoeHeprii. B 38'13Ky 3 1[uM, HaJIBaKJIMBOIO 33/a4€I0 €



HiABUILEHHS €eHePreTUYHO1 eEeKTUBHOCTI €JIeKTPUYHUX MEPEX, 0 MOXKe OYTH Peasi3oBaHO MJIIXOM 3HIDKEHHS
CKJIQJOBUX BTPAT NOTY>XKHOCTI, BUKJIMKAHUX PEAKTHUBHOIO CKJIaJJ0OBOIO TIOTY>KHOCTI Ta BUIIMMU FapMOHIKaMU CTPYyMiB
3a paxyHOK aKTUBHOI KOMIIeHcallii, sIKy peasi3yloTh apajesbHi CUIOBi aKTUBHI (PinbTpY Ha OCHOBI iHBEpPTOpA
HaMpyry Ta iHBepTopa cTpyMy. I[Ipy IbOMy 4acTMHA HAYKOBUX 33184, IIOB'SI3aHUX 3 BIOCKOHAJIEHHSIM CUJIOBUX
akTUBHUX QiNIbTPIB, € HEBUPILIEHOIO. Y 3B'SI3KY 3 LIUM, BUHUKAE HEOOXiTHICTh BILOCKOHAJIEHHSI CUJIOBUX
€JIEKTPUYHUX CXEM CUJIOBUX aKTUBHUX QisIbTPiB, BLOCKOHAJIEHHSI METOiB KEPYBAaHHS CUJIOBUMU aKTUBHUMU
(dinbTpaMu, BIOCKOHAJIEHHS! METO/IiB BU3HAUEHHS CUTHAJIIB 3aBaHb (pazHux cTpymis CAQD, BU3HAYEHHS
nepefaBabHUX QYHKLINA CUCTEM aBTOMATUYHOTO peryioBaHHs CAQ Ta cuHTe3y peryssiTopiB, po3poOKU METO/iB
BM3HAYEHHS BTPAT MOTY>KHOCTI B CUJIOBUX aKTUBHUX (DisIbTpax Ta METOJiB BU3HAYEHHS eHeprosoepiraiouoro eexry
B €JIEKTPUYHMX MEPEKAX Bifl IX BIIPOBAI KEHHS, YOMY i IPUCBAYEHO aHe AucCepTaliiiHe TOCIiIKeHH. MeToo
pObOOTH € PO3BUTOK METOJiB, MATEMAaTUYHUX MOJEeJIeN 1151 PO3PAXYHKY, YAOCKOHAJIEHHS CTPYKTYP NapajebHUX
CUJIOBUX aKTMBHUX (PiZIbTPIB HA OCHOBI iIHBEPTOpPA CTPYMY Ta iHBEPTOpA HAIPYTH, CIPSIMOBAHUI Ha MiIBUIIEHHS
MMOKA3HUKIB iX eHepreTUYHOi e(PeKTUBHOCTI, 3ab6e3MeYeHHs 3aJJaHNX TTOKAa3HUKIB SIKOCTi eJIeKTPOoeHeprii Ta
3HIDKEHHS JOJATKOBUX BTPAT IOTYKHOCTI B €JIEKTPUYHUX Mepeskax. O0'eKT JOCIiI)KEHHS — €JIeKTPUYHi TPOLIeCH,
10 TPOTIKaIOTh B CUJIOBUX aKTUBHUX (PisbTpax Ha 6a3i iHBepTOpa CTpyMy Ta iHBEpPTOpA HAINPYTH, sKi MiIK/I0YEeHi 10
Tpu(daz3HUX eNeKTPUYHNUX MEPEX B PEXXUMI aKTUBHOI KOMITEHCallii peakTUBHOI CKJIaZI0BOi IIOTY>KHOCTI Ta BUIINUX
rapMoHiK CTpyMiB. [IpegmeT focCiiIpKeHHs — MapaMeTpy CUJIOBUX CXEM Ta CUCTEM aBTOMATUYHOI'O KEPYBAHHS

CUJIOBUX aKTMBHUX (iNbTPiB Ha 6a3si iHBEPTOpa CTPyMy Ta iHBEpTOpa HAlPYyTy.

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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