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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO aKTyaJbHOMY [IMTAHHIO MiIBULIEHHS HAalilHOCTi pOOOTH MiJII'ITHUKIB
rizporeHeparopis AJ1s poTopiB Barow noxHaz 300 TOHH 1JIIXOM MaTEMATUYHOTO MOZEIIOBAHHS TEPMOHAIIPY>KEHOTO
CTaHy IIpM HOMIHQJIbHUX Ta aBapiliHuX pexkumax poboTu. bysio mpoBeieHO OLiHKY MOXJIMBOCTI POGOTU CUCTEMU
BaJIONIPOBOJY 3 IMOUWKOJKEHHSIM 3€PKaJIbHOI [IOBEPXHI 32 METOLOM CKiHUEHUX €JIEMEHTIB y TPUBUMIPHIN
IIOCTAHOBI 3 IBHO 3MO/1€/IbOBAaHUMMU e(deKTaMy Ha MiJICTaBi APYroi Teopiit MiHOCTL. MeTo0 fucepTauiiHoi pob0TH
€ po3pobka e(PEeKTUBHUX METO/IiB OLIiHKM HANPYXeHO-1e(POPMOBAHOTIO CTAHY €JIEMEHTIB KOHCTPYKILi
rijporeHeparopis Ta rigporeHepaTopiB-gBUTYHIB BEJIUKOI IIOTY>KHOCT] Y HOMiIHAJIBHUX i aBapilHUX peXXUMax Ha
OCHOBIi Cy4aCHUX METO[IiB TPUBUMIPHOTO KOMITIOTEPHOTO MOJIE/IIOBAHHS, 110 NO3BOJIATD 3[iiCHUTHA YTOUHEHUI
aHaJli3 MIIJHOCTI eJIeMEHTIB KOHCTPYKLiM i CIIPUATHME MiABUILIEHHIO HAIMHOCTI eKCIUIyaTallil eJIEKTPUYHUX MAIIUH

BEJIMKOI IIOTY>KHOCTI. Y McepTaliiiHiil poboTi Ha OCHOBI €JMHOI METOIOJIOTi BUpillleHa BaXX/IMBa HAYKOBO-TEXHIYHA



po6JieMa, 1o MOoJsirae y po3po6bii epeKTUBHIUX METOIB JOCIiIPKEHHS HAalIPY>KeHO-1e(POPMOBAHOTO CTaHY
€JIEMEHTIB KOHCTPYKIIil Ta By3JIiB ripOreHepaTopiB Ta riAporeHepaTopiB-ABUTYHIB 32 BIJINBY CUJIOBHUX i
TEeMIIEPaTyPHUX HaBaHTakeHb. OTpUMaHi pe3yJIbTaTH € TEOPETUYHOIO i NPAKTUYHOK OCHOBOIO [1J1s1 iHKEHEPHUX
PO3paxyHKiB MilIHOCTi €JIEMEHTIB KOHCTPYKLi/l TeHEPATOPiB BEJIMKOI OTYXHOCTI. HaykoBa HOBU3Ha poboTu: 1. B
PO3paxyHKax ypaxOBaHO TEMIIEPATYyPH Ta BCi HABAHTAKEHHS, 110 BILIMBAKOTh HA MEPiof] eKCITyaTalil
rizporeHepaTopiB Ta riporeHepaTopiB-IBUTYHIB. 2. PO3p06s1€HO METO PO3paxyHKy Hallpy>KeHO-1e(pOPMOBAHOTO
CTaHy OIIOPHUX €JIEMEHTIB (IiAIT'ATHUKIB) riporeHepaTopiB BEJMKOI IOTY>KHOCTI Ta IPOBEJIEHO AOCiIpKEHHS
MiLIHOCTi IBOPAHUX MiAIT ITHUKIB >KOPCTKOTO i TiAPaBIiYHOrO THUIIIB 3a €KCITyaTallilHUX HaBaHTaXKeHb. [IpakTnyHe
3HAYEHHS] OTPMMaHUX Pe3yJbTaTiB. PO3p061€HO METOLOIOT 0 PO3PaXyHKy HAIMPY>KeHO-Ae()OPMOBAHOTO CTaHY B
€JIEMEHTaX KOHCTPYKLil rijporeHeparopis Ta rifporeHepaTopiB-ABUTYHIB BEJIUKOI IIOTY>KHOCTI Mif] BIZIMBOM
HOMiHaJIbHUX Ta aBapilHUX HaBaHTa)KeHb, 1[0 OPi€HTOBAHA Ha PO3B’SI3aHHSI PeaJIbHUX, IPAKTUYHO BAXKJIMBUX, 33/1a4.
B ocHOBI MeTOZ010TiI 3aK/IaieHI PO3PaxyHKU TPUBUMIPDHUX MOZEJIEN €JIEMEHTIB KOHCTPYKIH, O iCTOTHO
IiABUIY€ TOYHICTb OLiHKY iXHbOI MiLHOCTi. OTprMaHi HayKOBi pe3ybTaTh MOXYTb OYyTU BUKOPUCTaHi HAyKOBO-
IOCJiIHUMU Ta IPOEKTHUMMU OPraHi3allisiM1, KOHCTPYKTOPCBKUMU 610PO, OpraHisalisiMyi eHepreTU4yHoi raysi,
aepOKOCMiIYHMMH YHIBEPCUTETAMU Ta iHIIMMU OpraHi3alnisiMu, sKi ClienianisyioTbCs B 06J1aCTi JOCTiIKEeHb

€HEPreTu4Horo O6IIEIILH3HH${.

2. The dissertation work is purposed to the topical issue of increasing the reliability of the hydrogenerator thrust
bearings for rotors weighing more than 300 tons by means of mathematical modeling of the thermal stress-strain
state at rated and emergency modes of operation. The assessment of the possibility of operation of the shaft
conduit system with damage to the mirror surface was carried out using the finite element method in a three-
dimensional resolution with clearly modeled defects based on the second theory of strength. The goal of the
dissertation is the development of effective methods for assessing the stress-strain state of structural elements of
high-power hydrogenerators and hydro-generators-motors in rated and emergency modes based on modern
methods of three-dimensional computer modeling, which will allow for a refined analysis of the strength of
structural elements and contribute to increasing the reliability of the operation of electric high power machines.
The important scientific and technical problem is solved in the dissertation on the basis of a unified methodology,
which consists in the development of effective methods of researching the stress-strain state of structural
elements and assemblies of hydrogenerators and hydrogenerators-motors under the influence of force and
temperature loads. The obtained results are the theoretical and practical basis for engineering calculations of the
strength of structural elements of high-power generators. Scientific novelty of the work: 1. For the first time,
temperatures and all loads affecting the period of operation of hydrogenerators and hydrogenerators-motors are
taken into account in the calculations. 2. The method of calculating the stress-strain state of the support elements
(thrust bearings) of high-power hydrogenerators was developed, and the study of the strength of double-row
thrust bearings of rigid and hydraulic types under operational loads was carried out. Practical significance of the
obtained results. The methodology for calculating the stress-strain state in structural elements of hydrogenerators
and high-power hydrogenerators-motors under the influence of rated and emergency loads has been developed,
which is aimed at solving real, practically important problems. The methodology is based on calculations of three-
dimensional models of structural elements, which significantly increases the accuracy of assessing their strength.
The obtained scientific results can be used by research and design organizations, design bureaus, organizations of
the energy industry, aerospace universities and other organizations that specialize in the field of energy
equipment research.
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