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1. CTBOpeHHSsI HOBUX KOHCTPYKLiH MifIT ITHYKIB TijporeHepaTopiB BEpTUKAIBHOIO TUITY 3 TiPaBiiyHOIO

IeMIpepHOI0 CUCTEMOIO

2. Development of New Vertical Hydrogenerator Thrust Bearing Designs with a Hydraulic Damping System

Pedepat/anoTanis:

1. InceprauiiiHy po60Ty NIPUCBSIYEHO CTBOPEHHIO METOAMKYM TPUBUMIDHOTO MOJEIIOBAHHS Ta IPOEKTYBAHHS
6araTOKOMIIOHEHTHUX KOHCTPYKLill 30KpemMa MifIT' ITHUKIB riiporeHepaTopiB-IBUTYHIB JJ1s1 BUPiLIE€HHS aKTyalbHUX
IIMTaHb 1O/0 MiBULIIEHHS HAJiHOCTI iX KOHCTPYKLii. B X0/li NpoBefeHnX AOCaiIKeHb 6YJI0 BAKOHAaHO PO3PaxyHOK
posmoginy HanpyskeHb Ta fedopMaliiil B eTassax MifirSTHUKA Ha TipaBIidyHUX OMOpax [Jig BU3HAYEHHS] KpUTUIHUX
HaBaHTa)KeHb, [1I0B’13aHUX 3 OCOOGIMBOCTSIMU POOOTH LIbOT0 By3Jla Ta HASIBHICTIO OJIMBY IIiJi THCKOM BCepeauHi
Kamep. [yis ninTBepapKeHHs HaAiHOCTI MiAM'ITHYUKA Ha TiApaBIiyHUX ONOpax NPOTITOM BCTaHOBJIEHOTO
HOPMAaTHUBHOIO JOKyMEHTAlli€l0 TEPMiHy €KCIlTyaTallii BAKOHaHO BTOMHUI PO3PaxyHOK €JIEMEHTIB 3 HalOiIbIIUMU
KOHILIEHTPALiSIMUA HAIIPy>KeHb. MeTo0 AucepTaLiiiHOi pOGOTH € CTBOPEHHS HOBOi KOHCTPYKLII MiAN'STHHAKA

rizporeHepatopa-ABUTyHa Ha TifpaBiidyHUX OIIOpax 3 TiApaBlivyHO JeMIIpEepPHOI CUCTEMOIO, 1110 3abe3redye



MOKpalleHHs Bi6paliifHOro cTaHy rimpoarperary, Ha OCHOBi po3p06JieHOi MeTOAUKY AOCIiIPKEHHS HaIlPYKeHO~
IepOpPMOBAHOTO CTaHy Y TPUBUMIPHIH I1OCTAHOBL i3 BUKOPUCTaHHSIM METOJy CKiIHUEeHHUX eJleMeHTiB. PesynbraTom
IIPOBEIEHUX JOCIIIKEHb CTajia po3pobieHa METOIMKA MOJIEJII0BaHHS HAllPy>KeHO-1e(pOPMOBAHOTr0 CTaHy BY3JliB
Ta €JIeMEeHTiB KOHCTPYKLil rifporeHepaTopa-ABUryHa, 30Kpema MifII'ITHAKA Ha rifpaBilidyHUX ONopax,
3aCTOCYBAHHS SIKOI Ha eTalli IPOEKTYBAHHS J03BOJIMTb 3a0€311eYNTH MOKPALeHHS BiOpaLiliHMX XapaKTepPUCTUK
0071aiHaHHS1. BUKOpUCTaHHS 3alIpOIIOHOBAHOI METOIMKHU JOCIiKEHHS, 110 6a3yeThCsl HA METOJIaX YU CEIbHOTO
MOJI€JIIOBaHHS, JO3BOJIJIO BUBHAUNUTHU HAIIPY)KEHHS B KOHCTPYKTHMBHUX €JIEMEHTAX, SIKi paHillle HEMOJXJIMBO 6YJI0
OLiHWTH iCHYIOUMMHU METOAMU CIIPOLIEHUX aHAIITUYHUX PO3PAXYHKIB, 10 BiIKpMBa€e MMPOKi EPCIEKTUBU [JI1
3a0e31e4yeHHs HajlesKHOI MeXaHiYHOI MilIHOCTi By3J1iB TijporeHepaTopiB-IBUTYHIB [Ipy eKCIUlyaTallii, 110 CIpusTume
NiABUILEHHIO HAJiTHOCTI bOTO Ta O/iIGHOTO €JIeKTPOMALIMHHOTO 00J1aJHaHHS, 11J0 BUKOPUCTOBYETHCS B

€HEPreTUYHiN ranysi IpOMUCIIOBOCTI YKpaiHuU.

2. The thesis is devoted to the development of methods for three-dimensional modeling and design of
multicomponent structures, in particular thrust bearings of reversible hydrogenerator-motors, aimed at
addressing current challenges associated with improving their structural reliability. During the conducted
research, stress and strain distributions in the components of a hydraulically supported thrust bearing were
calculated in order to determine critical loads associated with the operational characteristics of this assembly and
the presence of pressurized oil inside the chambers. To confirm the reliability of the hydraulically supported thrust
bearing throughout the service life specified by regulatory documentation, fatigue analyses were performed for
the components exhibiting the highest stress concentrations. The goal of the thesis is to create a new design of the
thrust bearing of a hydrogenerator-engine on hydraulic supports with a hydraulic damping system, which ensures
an improvement in the vibration state of the hydraulic unit, based on the developed methodology for studying the
stress-strain state in a three-dimensional setting using the finite element method. The outcome of the conducted
research is the development of a methodology for modeling the stress-strain state of assemblies and structural
components of hydrogenerator-motors, particularly hydraulically supported thrust bearings. Application of this
methodology during the design stage enables improvement of the vibration characteristics of the equipment. The
use of the proposed research methodology, based on numerical simulation techniques, made it possible to
determine stresses in structural components that could not previously be evaluated using existing simplified
analytical approaches. This opens broad prospects for ensuring the required mechanical strength of
hydrogenerator-motor assemblies during operation and contributes to improving the reliability of this and similar
electromechanical equipment employed in the energy sector of Ukraine.
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