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Pedepar:

1. B pucepTaniiiHiil poboTi BUpPIIIyeThCS BasKIIMBAa HAYKOBO-TIPUKJIAHA IIpobyiema 3ab6e3edyeHHs! IKOCT]
esiekTpoeHeprii (S1E) B cylHOBUX €JIeKTPOeHEePreTUYHUX CUCTeMax 3 IIOTY>KHUMMU HalliBIIPOBIAHMKOBUMU
nponyabCuBHUMU KoMIiekcamu (HITK) 3aco6amu 3arajibHOCUCTEMHUX IIBUJKOLIOUNX IPUCTPOIB 1151 €(PEKTHBHOI
KepoBaHOi KOMIIeHcallii peaKTUBHOI IIOTY>KHOCTI Ta OJHOYACHOTO €(EKTUBHOTO MTOCIA6I€HHS TAPMOHIUHNX
CIIOTBOPEHb HANpPYTH i cTpymy Mepexi. Husbka SE, cipuunneHa BrinBoM noTyxHUX HITK Ha crioTBOpeHH
HaIIPyTU i CTPyMy Ta CIIOKMBAaHHS PEAKTUBHOI ITOTYKHOCTI B TAKAX CUCTEMAaX, HECIIPUATIIMBO [li€ HA €KCILTyaTaliiio i

6e3neKy cynHa i3 pu3uKamu aBapiil i katactpod. BuaHaueHo HanpsiMU yIOCKOHAJIEHHS 3aC006iB 3a6e3nedyeHHs SE B



iHTErpoBaHUX CYJHOBUX €JIEKTPOEHEPreTu4HUX cucteMax 3 HITK BinnoBifHO BUMOraM MOPCBKUX CTaHAAPTIB HA
OCHOBI 6araTodyHKIiOHaJBbHUX 3arajIbHOCUCTEMHUX KEPOBAaHUX (DiIbTPOKOMIIEHCYIOUMX [TPUCTPOIB, 110 HaZlae
MOXJIMBICTb €(EeKTUBHOI KOMIIeHCcallii peakTUBHOI IOTY>KHOCTI IIPY OJHOYACHOMY 3MEHIIIEHH] O HEOOXiIHUX MeX
PiBHSI TapMOHIYHUX CIIOTBOPEHD Ta iHBAPiaHTHOCTI [I0 [eBialliil HAlIPyTy i 4aCTOTU Mepexi. PO3po6yieHO HOBY
MaTeMaTU4Hy MOJIeJIb KBa3iyCTaJl€HUX €JIeKTPOMArHiTHUX MPOLIECIB Y KOJIaX 3MiHHOTO CTPYMy IIECTUITYJIbCHOTO
HEKEPOBAaHOTO BXiJHOTO BUNPSIMJISTYa [1IEPETBOPIOBAYa YACTOTH Y CKJIa/li aCHHXPOHHOTO MPOITYJIbCUBHOTO
€JIEKTPOIIPMBOAY 32 YMOBH iJlea/IbHO 3IJIaJKEHOI BUNIPSIMIIEHOI HAlIpyry Ha €eMHICHOMY (isIbTpi i3 BpaxyBaHHSIM
PeXUMiB IEPEPUBYACTOTrO Ta 6€3ME€PEPBHOrO BUIIPSIMIIEHOTO CTPYMY, 110 [aJI0 3MOTY BU3HAUWTH YHiBepCaJIbHi
30BHILIHIO T HABAaHTA)XXyBaJIbHY XapaKTe€PUCTHUKU BUMIPSIMIIYa. Bu3HaueHo y3arasbHeHi aHaliTUYHI BUpasu s
OKPEMUX Ta iHTErpajbHOI0O NIOKAa3HUKIB FTaPMOHIYHMX CIIOTBOPEHD BXiJJHOI HAIIPYTH, iHT€rpajlbHUX €HEPreTUYHUX
XapaKTePUCTUK TAaKOTO BUIPSIMIISYA, SIKi BpaXOBYIOTh BECh CIIEKTP FapMOHIK B peXX1Max [1epepruB4YacToro i
6e31epepBHOro BUNPSMIIEHOTO CTpyMy. Ha 6a3i MeTo/ia OKpeMUX CKJIaJIOBUX i nepeTBopeHHs Jlamnsaca po3po6seHo
HOBY MaTeMaTU4YHY MOJieJIb aBBTOHOMHOI MepeXxi, 1110 >KUBUTb LIeCTH~- ab0 JBaHAIUSATUITYIbCHUN BXiIHUN
TUPUCTOPHUI NepeTBOpIoBay 3 MepeskeBUM ['-nofiioHuM LC-(inbTpoM i 3raiKeHUM BUIIPSIMIIEHUM CTPYMOM Y
CKJIali IEPETBOPIOBAYa YaCTOTU CUHXPOHHOTO [IPOIYJIbCUBHOTO €JIEKTPONPUBO/Y, sIKA BPAXOBY€ B3A€MOBILINB
Mmepexi, PinbTpa, peskuMiB pob0TU IepeTBopioBaya. 3a pesysibTaTaMy aHaJli3y yCTaleHUX eJIeKTPOMAarHiTHUX
IIpolieciB B Takiil cucremi Ha 6a3i nepetBopenHst yp’e Ta piBHOCTI [TapceBasist BUBHaY€HO aHAITUYHI BUPa3y AJis
iHTerpasbHOro KoedilieHTy rapMOHIYHUX CIOTBOPEHb HAIIPYTX MEPEXI , 1J0 BPAXOBYIOTh BECh FAPMOHIYHUI
CIIEKTP, Ta KOe(illieHTy CIIOTBOPEHD 110 OKPEMUM rapMOHiKaMm . Briepie po3po61eHo NPUHLUI NO6YA0BU
KEepOBaHOTo (PiIbTPOKOMIIEHCYIOUOTO NPUCTPOIO Ha 6a3i 3'€JHAHHS CUJIOBOTO PE30HAHCHOrO QisibTpa i KEPOBAaHOTO
peakTopHoro komrnencaropa 3 LIIP 10y epeKkTrBHOI KOMIEHcallii peakTUBHOI IOTYKHOCTI Ta OJJHOYaCHOTO
3HIKEHHS PiBHSI FapMOHIK y CUCTEMAX 3 HalMiBITPOBiTHUKOBUMMU IIPOIYJIbCUBHUMU €JIEKTPOIIPUBOAAMY, 6€3
CTBOPEHHS JOJATKOBUX PE30HAHCIB i 3aBafl. PO3p06yieHO HOBY PO3paxyHKOBY MOJeJib TaKoro (pinbTpa B OOHO- Ta
IBOJIAHKOBOMY BapiaHTax, 10 A€ 3MOT'y OLiHIOBATH iX e(pEeKTUBHICTb [1pY BiAXUJIEHHSX YaCTOTU MepeXi i pisHux
TUIAX BXiJHUX BUNIPAMIISAYIB y CKJIaZi IPOIYJIbCUBHUX €JIEKTPOIIPMBOIIB, MMIIK/II0OYEHUX O CUCTEM. Briepie
PO3p06JIEHO METOJ0JIOTiI0 KOMIIEH Callil peaKTUBHOI IIOTY)KHOCTI y CYJJHOBUX €JIEKTPOEHEPTreTUYHUX CUCTEMAX 3
IeKiJIbKOMa HaliBIIPOBIIHMKOBUMU MIPOIYJIbCUBHUMU €JIEKTPOIIPMBOJIAMU, HE3AJIEXKHO BiJl IpKepea ii
IIOXO/I)KE€HHSI, Ha 6a3i criocrepiraya 3 faBayaMy CTPYMy i Hanpyru reseparopa. Po3po6syieHo HoBi Mogerni i
37iliICHEHO NepeBipKy e(PEeKTUBHOCTI KEPOBAHOTO (iIbLTPOKOMIIECYIOYOTO IIPUCTPOIO Y CKIIATi CAMOXiITHOTO
niaBkpaHa 3 HIIK i3 1opaTkoBUM BpaxyBaHHSM [1apa3uTHUX IIapaMeTpiB IifITHOK KabesbHUX JIiHil. Pe3ypTaTi
Iyceprallii BAKOPDUMCTaHO y HaBYaJbHOMY IpoLieci Ta Ha BUPOOHUITBI. KJll04oBi cj10Ba: e/1eKTpoeHepreTu4Ha
CUCTEMA, NIepeTBOPIOBAY YACTOTH, PEAKTUBHA MOTYXKHICTb, CIIOTBOPEHHS HAIPYTH, KEPOBAHUIA
(dinbTPOKOMIIEHCYIOUNI IPUCTPIiL.

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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