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Pedepar:

1. B pucepTauiiiHiil poboTi BUpPIIyeThCS BAKJIMBA HAYKOBO-TIPUKJIAZHA IPO6IeMa 3a0€31eUYEHHS SIKOCT]
enekTpoeneprii (SIE) B cyIHOBUX €/IeKTPOEHEPTreTUYHMX CUCTEeMax 3 TIOTY>KHUMHU HalliBIIPOBIAHMKOBUMU
npornyabcuBHUMEU KoMIiekcamu (HITK) 3aco6amu 3arajlbHOCMCTEMHUX WBUAKOZI0YMX IIPUCTPOIB 17151 €(PEKTUBHOI
KEpOBaHOi KOMIIEHCallii peaKTUBHOI IOTYKHOCTI Ta OJJHOYaCHOr0 €(peKTUBHOTO [10CIa0I€HHS TAPMOHIUHUX
CIIOTBOPEHD HAMIPYTH i cTpymMy Mepexki. Husbka fE, cripyunneHa BInBoM noTy>kHuX HIIK Ha crioTBopeHHs
HaIpPYTY i CTPyMY Ta CIIOKMBAHHS PEAKTUBHOI IIOTY>KHOCTI B TAKUX CUCTEMAX, HECIIPUSTIIMBO Ji€ HA eKCIUIyaTallio i
Oe3meKy cyhHa i3 pu3uKaMu aBapiil i karacTpod. BusHaueHo HanpsIMU Y OCKOHAJIEHHS 3ac00iB 3a6e3neyeHHs SE B
iHTErpOBaHUX CYJHOBUX €JIEKTPOEHEPreTnyHux cucremax 3 HIIK BifnoBinHO BUMOraM MOPCbKYX CTaHAAPTIB HA
OCHOBI 6araTo(pyHKI[iOHaJIbHUX 3araJbHOCUCTEMHUX KEPOBAaHUX (PiIbTPOKOMIIEHCYIOUMX IIPUCTPOIB, IO HAZlae

MOXUIUBICTb eeKTUBHOI KOMIIEHCallii peaKTUBHOI IIOTY>KHOCTI IIpY OJHOYACHOMY 3MEHIIEeHHI 0 HEOOXiIHUX MeX



PiBHS TapMOHIYHUX CIIOTBOPEHB Ta iHBAPiaHTHOCTI [0 JieBialjili Halpyru i 4acToTu Mepexi. Po3apobieHo HOBY
MaTeMaTU4Hy MOJIeJIb KBa3iyCTaJl€HUX €JIEKTPOMArHiTHUX MPOLIECIB Y KOJIaX 3MiHHOTO CTPYMY II€CTUITYJIbCHOTO
HEKEPOBAHOTO BXiIHOTO BUIIPSIMJISIYa IEPETBOPIOBAYA YACTOTU Y CKJIa/li ACMHXPOHHOTO ITPOITYJIb.CUBHOTO
€JIEKTPOIIPMBOAY 32 YMOBH iJlea/IbHO 3IJIaJIKEHOI BUNIPSIMJIEHOI HAlIPYTM Ha €eMHICHOMY (isIbTpi i3 BpaxyBaHHSIM
PEeXMMiB IEPEPUBYACTOrO Ta 6€3MEePEPBHOrO BUIIPSIMIIEHOTO CTPYMY, 11O [aJI0 3MOTY BU3HAUMTH YHiBepCaJIbHi
30BHIIIHIO Ta HABAHTAXXyBAJIbHY XapaKT€PUCTUKYA BUNIPSIMIISYA. BU3HAaYeHO y3arasbHEHi aHaliTUYHI BUPA3U IJIs
OKpEeMMUX Ta iHTerpajibHOro MIOKa3HUKiB FApMOHIYHMX CIIOTBOPEHb BXiIHOI HANIPYTH, iHTErpaJbHUX €HePreTUYHUX
XapaKTePUCTUK TAaKOTO BUIPSIMIISYA, SIKi BPaXOBYIOTh BECh CIIEKTP FaPMOHIK B peXXUMax [1epepruBYaCTOro i
6e3nepepBHOro BUNPSMJIEHOTO CTpyMy. Ha 6a3i MeTozia OKpeMUX CKJIaJIOBUX i nepeTBopeHHs Jlarnsaca po3po61eHo
HOBY MaT€MaTU4Hy MOJI€JIb aBTOHOMHOI MEPEXi, 1[0 JKUBUTb IECTU- a0 IBaHAALATUIIYJIbCHAN BXiIHNAN
TUPUCTOPHUI NepeTBOPIOBaY 3 MepeskeBUM ['-nofioHumM LC-inbTpoM i 3raiKeHUM BUIIPSIMIIEHUM CTPYMOM Y
CKJIali IEPETBOPIOBAYa YaCTOTHU CUHXPOHHOTO IIPOIYJIbCUBHOTO €JIEKTPONPUBO/Y, SIKA BPAXOBY€ B3a€MOBILINB
Mepexi, pinbTpa, peskuMiB po60TH IIepeTBOpIoBaYa. 3a pe3yJbTaTaMu aHali3y yCTaJeHUX eJ1IeKTPOMAarHiTHUX
IIpolLIeCiB B Takiil cucremi Ha 6a3i neperBopenHst yp’e Ta piBHOCTI [TapceBasist BUBHaY€HO aHAITUYHI BUPa3y AJ1s
iHTerpasibHOro Koe(ilieHTy rapMOHIYHUX CIIOTBOPEHb HAIIPYTU MEPEXI , 10 BPAXOBYIOTb BECh FTAPMOHIYHUNI
CIIEKTP, Ta KOeQillieHTy CIIOTBOPEHD 110 OKPEMUM rapMOHiKaMm . Briepie po3po61eH0 NPUHLUI NO6YA0BU
KEPOBAHOTO (PiIbTPOKOMIIEHCYIOUOTO NPUCTPOIO Ha 6asi 3'€JHAHHS CUJIOBOTO PE30HAHCHOrO QisIbTpa i KEPOBAaHOTO
peakTopHoro kommneHcaropa 3 LIIP 1015 epeKkTUBHOI KOMIEHcallil peakTUBHOI IOTYKHOCTI Ta OJJHOYaCHOTO
3HIDKEHHS PiBHS FapMOHIK y CUCTEMAxX 3 HaMiBIIPOBiTHMKOBUMMU IIPOIYJIbCUBHUMU €JIEKTPOIIPUBOAAMY, 6€3
CTBOPEHHS JOJJaTKOBUX PE30HAHCIB i 3aBafl. PO3p061€HO HOBY pO3PaXyHKOBY MOJI€JIb TAKOTO (PijibTpa B OGHO- Ta
IBOJIAHKOBOMY BapiaHTax, 10 A€ 3MOT'Y OLiHIOBATH iX €(pEeKTUBHICTb [1pY BiAXUJIEHHSX YaCTOTU MEPEXi i pisHUX
TUINAX BXiGHNUX BUNIPAMIIAYIB Y CKJIaZi IPOIYJIbCUBHUX €JIEKTPOIIPMBOIIB, MIKIIOYEHUX O CUCTEM. Briepie
PO3p06IEHO METOL0JIOT 0 KOMIIEH Callii peakKTUBHOI ITIOTYKHOCTI Y CYJJHOBUX €JIeKTPOEHEePreTUYHUX CUCTEMAX 3
IeKiJIbKOMa HaMiBIIPOBIIHMKOBUMU IIPOIYJIbLCMBHUMU €JIEKTPOIIPMBOJIAMU, HE3AJIEXKHO BiJl IpKepea ii
IIOXOJI)KE€HHSI, Ha 6a3i criocrepiraya 3 JaBadyaMy CTPYMy i Hanpyru reeparopa. Po3po6seHo HOBi Mogeri i
31iliICHEHO NepeBipKy e(PEeKTUBHOCTI KEPOBAHOTO (iIbTPOKOMIIECYIOUOTO MPUCTPOIO Y CKIIAZ1 CAMOXiIHOTO
nnaBkpaHa 3 HIIK i3 1opaTkoBUM BpaxyBaHHSM [1apa3uTHUX IIapaMeTpiB [ifITHOK KabesbHUX JIiHil. Pe3ysbpTaTu
Iyceprallii BAKOPUCTaHO y HaBYaJbHOMY IPOLieCi Ta Ha BUPOOHUITBI. KJII04O0Bi Cj10Ba: €/1eKTPOEHEepreTM4Ha
CUCTEMA, IePeTBOPIOBAY YACTOTH, PEAKTUBHA MOTYXKHICTb, CIIOTBOPEHHS HAIIPYTH, KEPOBAHUIA
(dibTPOKOMIIEHCYIOUNI IPUCTPIML.

2. This dissertation addresses the applied problem of improving power quality (PQ) in ship electrical systems with
high-power semiconductor propulsion complexes (SPCs). It focuses on using fast-response devices for reactive
power compensation with simultaneous harmonic distortion mitigation. Poor PQ from SPCs negatively impacts
ship operation and safety, potentially causing accidents. The work identifies directions for improving PQ assurance
in integrated shipboard systems with SPCs, following marine standards. This ensures effective reactive power
compensation, while simultaneously reducing harmonic distortion to required limits, and maintains invariance to
voltage and frequency deviations. A new mathematical model describes the quasi-steady electromagnetic
processes in the AC circuits of a six-pulse uncontrolled input rectifier within a frequency converter of an
asynchronous propulsion electric drive. The model assumes ideally smoothed rectified voltage across the
capacitive filter and accounts for both discontinuous and continuous rectified current modes, enabling the
determination of universal external and load characteristics of the rectifier. Generalized analytical expressions
have been derived for individual and integral harmonic distortion indicators in input voltage, as well as for the
rectifier's integral energy characteristics, accounting for the full harmonic spectrum in both rectified current
modes. Using the method of individual components and the Laplace transform, a new mathematical model has
been developed for an autonomous network powering a six- or twelve-pulse thyristor converter with a G-shaped
LC filter and smoothed rectified current, as part of a frequency converter for a synchronous propulsion electric
drive. The model accounts for the mutual influence between the network, filter, and converter. Analytical
expressions for the integral harmonic distortion coefficient of the network voltage and individual harmonic



distortion coefficients were derived from steady-state electromagnetic processes using Fourier transformation
and Parseval's theorem. For the first time, a principle for a controlled filter-compensating device has been
developed, combining a power resonance filter and a controlled reactor compensator with PWR for effective
reactive power compensation and harmonic reduction in systems with semiconductor propulsion drives, without
additional resonances or interferences. A new computational model of the filter, in single- and two-stage
configurations, enables efficiency evaluation under network frequency deviations and various input rectifiers in
SPCs. A methodology for reactive power compensation in marine power systems with multiple semiconductor
propulsion drives has been developed for the first time, independent of the source, using an observer with
generator current and voltage sensors. New models were created, and the efficiency of the controlled filter-
compensating device was verified in a self-propelled floating crane with a SPC, considering parasitic cable line
parameters. Dissertation results were implemented in educational and industrial practices. Keywords: power
system, frequency converter, reactive power, voltage distortion, controlled filter-compensating device.
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