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2. Radial cylindrical surfaces shaft run-out capacitive sensors for powerful hydro-generators

Pedepar:

1. lncepralist IpUCBsYEHA PO3BUTKY EMHICHOTO METOZY BUMIPIOBaHHS PafiajIbHOrO OUTTS HUIIHAPAYHUX
IIOBEPXOHb BaJliB B NOTY)KHUX TiporeHepaTopax UIjIIXOM CTBOPEHHSI HOBUX BUMIPIOBAYiB OUTTS Ta METOIB
MOJIeJIIOBaHHS CEHCOPiB pafliajIbHOro OUTTS UUJIHAPUYHUX IIOBEPXOHD BaJliB B IOTYKHUX rinporeHeparopax I'EC ta
I'AEC Vkpainu 3 ypaxyBaHHSIM KOHCTPYKTMBHUX OCOOJIMBOCTEN 00'eKTy JiarHOCTyBaHHS B cepenosulli Comsol
Multiphysics. AKTyasbHICTb PO3BUTKY METOZIB IIPOEKTYBAHHS Ta JOCJIIKEHHS CEHCOPIB CTBOPEHHSI CEHCOPIB
paziasbHOrO OUTTS LUJIIHAPUYHMX [TOBEPXOHD BaJiB IIOTY)XHUX TiIpOreHepaTopis i3 MifiBUIIeHOI0 TOYHICTIO,
3aBaJJOCTIMKICTh Ta PO3MiJbHOIO 30ATHICTIO 3yMOBJIEHA HEOOXiJHICTIO MOKPalleHHs OLiHKU CTaHy 06JIalHaHHS
€JIEKTPOCTAHLIiN B IIpoLeci eKcruryarauii. HaBeeHo OCHOBHI XapaKTEPUCTUKHY Ta TUIIIB BUKOHAHHS IIOTY>KHUX
rigpoarperarisB Ta 0CO6JIMBOCTi 3a0€3T1€4€HHSI KOHTPOJIIO i IiarHOCTYBaHHSI iX KOHCTPYKTUBHUX BY3JIiB.

[TpoaHasnizoBaHo nedeKTH By3JliB rinpoarperarTiB 115l BUBHAYEHHS], IKMX BUKOPUCTOBYIOThCS IaHi pe3ysbTaTiB



BUMIpPIOBaHHS NIapaMeTpiB pajianbHOi Bibpallii Basa Ta KpUTepii OL[iHKM OGUTTS Ta Bibpalliil BajiB MOTYXHUX
rimpoarperariB. OnrcaHi METOIM Ta 3aCOOM KOHTPOJIIO [TAPAMETPiB OUTTS Bajia, 2 TAKOK CUCTEMU KOHTPOJIIO i
IiarHOCTYBAaHHS TEXHIYHOIO CTaHY TiffpoarperarisB B IKUX BOHM BUKOPUCTOBYIOThCS. [I0Ka3aHo, o cepel] BeJIUKOi
Pi3BHOMaHITHOCTiI METO/IiB Ta 3aCO6iB KOHTPOJIIO BUIISIIOTh €EMHICHI CEHCOPY [J151 BUMipIOBaHHS, SIK IOJATKOBUX
IapaMeTpiB B CUCTEMaXx BibpallifiHOro KOHTPOJIIO Ta IiarHOCTUKMU rigpoarperaris. Lle NOB'sI3aHO 3 MOPiBHSHO
IIPOCTOI0 TEXHOJIOTIEI0 BUTOTOBJIEHHS €JIEKTPOEMHYX IIEPETBOPIOBAYIB. iX BUCOKOIO TOUHICTIO, PO3[iJIbHOIO
3/1aTHICTIO, BiITBOPIOBAHICTIO Ta CTabiJIbHICTIO B YMOBAaX Pi3HUX (PaKTOPiB, 110 AecTabinizyoTs. HaBeneHo
Pe3yJIbTaTU CTBOPEHHS Ta JOCiTKEHHS MyJIbTUDI3UYHUX MOJIeJIEN EMHICHUX CEHCOPIB, OOIPYHTYBaHHSI BUOOPY
ONITUMAaJIbHOI TOIIOJIOTII CEHCOPIB B 3aJI€5KHOCTI Bif, KOHCTPYKTUBHUX [TapaMeTPiB 00'€KTy IiarHOCTYBaHHSI, OLiHIIi
BIIJIMBY TE€XHOJIOTIi BUTOTOBJIEHHS CEHCOPIB Ha iX PYHKIii IepeTBOPEHHS Ta PO3POOJIEHHIO NIJISIXiB MiHiMi3allii

NOX1OOK BUMIipIOBaHHS, OLIiHIli OCHOBHUX MIOXMOOK EMHICHUX CEHCOPIB.

2. The thesis is devoted to the development of the capacitive method of measuring the radial runout of cylindrical
shaft surfaces in high-power hydroelectric generators by creating new runout meters and methods for modeling
the sensors of radial runout of cylindrical shaft surfaces in high-power hydroelectric generators of Ukrainian HPPs
and PHES, taking into account the design features of the diagnostic object in the Comsol Multiphysics
environment. The relevance of developing methods for designing and researching sensors to create sensors for
radial runout of cylindrical shaft surfaces of high-power hydroelectric generators with increased accuracy, noise
immunity, and resolution is determined by the need to improve the assessment of the state of power plant
equipment during operation. The main characteristics and types of powerful hydraulic units and features of
control and diagnostics of their structural units are presented. The defects of hydraulic units' components are
analyzed to determine which data of the results of measuring the parameters of radial vibration of the shaft and
the criteria for assessing the runout and vibration of shafts of high-power hydraulic units are used. The methods
and means of controlling the parameters of shaft runout, as well as the systems for monitoring and diagnosing the
technical condition of hydraulic units in which they are used, are described. It is shown that among the wide
variety of methods and means of control, capacitive sensors are distinguished for measuring additional parameters
in the systems of vibration control and diagnostics of hydraulic units. This is due to the relatively simple
manufacturing technology of capacitive transducers, their high accuracy, resolution, reproducibility, and stability
under conditions of various destabilizing factors. The monograph presents the results of the creation and research
of multiphysical models of capacitive sensors, the justification of the choice of the optimal sensor topology
depending on the design parameters of the diagnostic object, the assessment of the influence of sensor
manufacturing technology on their transformation functions and the development of ways to minimize
measurement errors, and the assessment of the main errors of capacitive sensors.
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