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Pedepar:

1. BoockoHasleHHsI aBBTOHOMHUX €HePreTUYHNX YCTAaHOBOK CY/IeH Ta iHIIKX TPAHCIIOPTHUX 00'€KTiB, IOKpaleHHS iX
TEXHIKO-€KOHOMIYHMX ITOKa3HUKIB € OCHOBHOIO TEH/EHIIi€I0 PO3BUTKY CYJHOOYIyBaHHS Ta aBTOHOMHO]
€HepreTyky. Bubip onTUManbHOrO CKJIaay Cy4HOBOI €JIEKTPOCTAHILiI 3 IOKPAlleHUMHU eKCIUTyaTaliiHUMU SIKOCTSIMU
CIIpUs€E MigBUIIEHHIO e(DEKTUBHOCTI eHEPreTUYHOI yCTaHOBKU 3arajloM. MeToIo 1OCiIKeHHS € MiTBUIIeHHS
eHeproedeKTUBHOCTI CyLHOBOI eJIeKTPOCTaHIIii 3 KOHJIEHCATOPHUM KEPYBaHHSM HAIPyrolo aCUHXPOHHUX
reHepaTtopiB. OCHOBHI HayKOBi pe3ysbTaTu: 1. Biepie 3arponoHOBaHO Ta peajizoBaHo LUPPOBUIl crIoci6
KepyBaHHS HANpyrow Al 3a 101omMorow KoMyTalii KOHAEHCATOPIB BiiIIOBIAHO 4O ABIKOBOIO 4YMCJIA, 10
dbopmMyeThCS BiANOIAHO N0 BiXWIEHHS HAIIPYTY TreHepaTopa. 2. Brepiue gocaimKeHui Ta po3po0bieHni JaTIuK
TpudasHoi HaNpyTH, IKUH € iHBapiHTHUM [0 4YaCTOTU CTPYMY, 11O J03BOJIsI€ BUKOHYBATY BUMiPIOBaHHSI BIIPOJOBX
OJHOTO Iepiogy reHepoBaHoi Harpyru. 3. OTpuMasa nojaabui PO3BUTOK MaTeEMATUYHA MOZEJIb ACUTXPOHHOTO
reHepaTOPHOrO KOMILJIEKCY 3 KOH/IEHCATOPHUM 30yI’KeHHSIM, 1110 BPaXOBYE IpoLiecu KomyTauii pazHux
KOHJIEHCATOPIB KO>KHOTO po3psiay LMPPOBOTo peryssTopa Ta 06paHOro 3aKOHY KepyBaHHSI HAlIPyrol reHeparopa.



4. Briepiie BU3Hau€HO Kpallly 3a IIBUIKOI€I0 CUCTEMY CTabisi3allii Hanpyru aCMHXPOHHOTO reHepaTopa 3
KOHJIEHCATOPHUM 30y>KEHHSM LIJISIXOM ITOPIBHSHHS IUCKPETHUX PEryJISITOPIB, SIKi IPALI0I0Th 32 IPUHLIUIIOM
BiIXWJIEHHS 3 iHTerpajibHUM, AUdEepEeHLiTHUM Ta IPONOPLIMHUM 3aKOHaMH, 3 GOPCyBaHHSIM 30y KEHHS Ta 3a
[IPUHLUIIOM 30yPEHHS 3 €JIEKTPUYHOIO HaBaHTaXXEHHS. [IpakTH4yHe 3HaYeHHS POOOTHU I0JISITA€ B HACTYITHOMY: 1.
Po3pob6sieHnii Ta 3ar1aTeHTOBaHUM CIIOCiO LUPPOBOro KepyBaHHS HAIIPYrOl0 aCHHXPOHHOI'O reHeparopa 3
KOHJIEHCATOPHUM 30y[)KEHHSIM peasli3oBaHUl Ha eKCIIepUMEHTAIbHOMY MaKeTi Ta JOCiI)KeHN Ha KOMIIT'FOTepHIN
MoJeJli CyAHOBOIO TeHEPAaTOPHOro KoMIiekca. JlociipkeHHs [IoKazasu CIiBNaJiHHS PO3PaXyHKOBUX Ta
€KCIIepUMEHTAJIbHUX Pe3yJbTaTiB. 2. JloCiIKeHHs TUIIOBUX NePexifHUX NPOLECiB y PO3pobIeHill cucTemi

11 poBOro KepyBaHHs HAIIPYroIo ITOBHICTIO BiANOBinaoTh BuUMoram MixkHapogHux CtaHnapTiB i Mopcbkoro
Perictpy CynHormaBCcTBa [0 apaMeTpiB NePEXiHUX NPOLECIB Y CyIHOBIN esieKTpocTaHji. [lIBugKomis
KOMIIEHCalii IMHAMIYHUX BilXWUJIEHb HAIIPYTY [P KOMYTaLlii TUTIOBOTO aKTMBHO-IHIYKTMBHOI'O HABAHTA)KEHHS
CYIHOBOI €JIEKTPOCTAaHLii 3 aCHHXPOHHUM r€HEPAaTOPOM CKJazae 2..5 nepiofis ctpymy. 3. JJoonpaltoBaHHs
MaTeMaTUYHOI MOJieJli FeHepaTOPHOTO KOMILJIEKCY 3 KOMyTOBaHUMU 6JI0KaMU KOH/IEHCATOPIB B IIO1aJIbLIIOMY
IO3BOJIUTH IETANbHO OCIIKYBATHU IIPOLLECU KOMIIEHCALlii pEaKTUBHOI IIOTY>KHOCTI HABAHTa)KEHHSA CYIHOBO]
€JIEKTPOCTaHLii Ta aHaJIi3yBaTy MPOLeCH CTabisizalii Halpyry reHepaTopa 3 PisHMMU aJITOPUTMAMU YIIPABJIiHHSL 4.
JocmimkeHHs Ta peasisalis gaTyvka TprudasHOi HaNpyru Ha KOHTPOJIEP], SIKUi BUMipIOe cepeiHe 3HAaUeHHS

HaIIpyTY BIIPOJOBXK HAIiBIIEPiOy CTPYMY, NO3BOJISIE peali3yBaTH IIBUAIKOAi0Yi CUCTEMU KEPYBAHHS HAIIPYTOIO.

2. The improvement of autonomous power plants of ships and other transport objects and the enhancement of
their technical and economic indicators is a major trend in the development of shipbuilding and autonomous
power engineering. Selecting the optimal composition of a ship's power plant with improved operational qualities
enhances the overall efficiency of the power plant. Research objective is to improve the energy efficiency of a
ship's power plant with voltage control of asynchronous generators. Scientific results submitted for defense: 1. For
the first time, a method of controlling the voltage of an asynchronous generator by switching capacitor blocks has
been proposed, which differs from known control methods with a proportional control law in that it forms a binary
number, thedischarges of which control the switching of capacitors. The capacitance of the capacitors is
proportional to the weight of the discharges of the control number, which in the current current period changes
by an amount proportional to the voltage deviation from the set value for the previous period, with the exception
of a certain dead zone. This allows you to avoid voltage self-oscillations in a steady state and improve the quality of
electricity. 2. For the first time, a three-phase voltage sensor has been developed, which, unlike known integrating
sensors, performs differentiation, rectification and integration of phase voltages. This allows determining the
voltage, which is much less dependent on the current frequency than known sensors. The proposed sensor is a
component of the voltage control system of an asynchronous generator. 3. An improved mathematical model of a
ship's electric power system with an asynchronous generator, which for the first time takes into account the
switching processes of each phase capacitor of a digital regulator, which allows for a more detailed study and
optimization of voltage control laws. 4. For the first time, the best-in-class voltage stabilization system for an
asynchronous generator with capacitor excitation has been determined by comparing discrete regulators that
operate on the principle of deviation with integral, differential, and proportional laws, with excitation forcing, and
on the principle of disturbance from an electrical load. Practical significance of the study: 1. The developed and
patented method of controlling the voltage of an asynchronous generator with capacitive excitation was
implemented on an experimental model and tested on an computer model of the ship generator complex. The
studies showed a match between the calculated and experimental results. 2. The study of typical transient
processes in the developed voltage control system fully meets the requirements of International Standards and the
Maritime Register of Shipping for the parameters of transient processes in a ship power plant. The speed of
compensation for dynamic voltage deviations when switching a typical activeinductive load of a ship power plant
with an asynchronous generator is 2-5 current periods, which is tens of times less than in installations with
synchronous generators. 3. Further development of the mathematical model of the generator complex with
switched capacitor banks will allow for a detailed study of the processes of compensation of the reactive power of
the ship's power plant load and an analysis of the processes of generator voltage stabilization with various control



algorithms. 4. Research and implementation of a three-phase voltage sensor on a controller that measures the
average voltage value during the current half-cycle allows for the implementation of high-speed voltage control
systems.
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