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1. Inceprauiiiny po60Ty IPUCBSIYE€HO AOCIIiIPKEHHIO BIJIMBY KPYTHUJIbHUX KOJIMBaHb BaJIOIIPOBOAY, 1110 BUHUKAIOTh
BHACJIiZJOK HEIITAaTHUX PEXXUMIB pOOOTH TypOOreHepaTopa, Ha PECypCHi XapaKTepUCTUKYU IapOBUX TypOiH. Y BCTyIi
3100yBaYeM OOI'PYHTOBAHO CTaH 3a/avi JOCiIKeHH s, IO PO3IJISAAETHCS B pOOOTI, il aKTyasnbHICTh Ta 3HAYUMICTb.
CdopMysibOBaHO METY Ta 3aBAAHHS HAYKOBOT'O NOCIiIKeHHs. BkazaHO HayKOBY HOBU3HY Ta IPAKTUYHY 3HAUYUMICTb
OTpUMaHUX pe3yJbTatiB. HagaHo BioMoCTi om0 my6Jlikalliil Ta anpobalii pe3ysibTaTiB JOCiI)KeHb, BKa3aHO

0COOUCTHI BHECOK 37,00yBaya. 3a3Ha4€HO CTPYKTYPY Ta 00CAT IucepTaliiHoi pobotu. Ilepumit po3nisni



IVCepTaLifHOI pOOOTH NPUCBIYEHO aHAJi3Y JIiTepPaTypHUX IPKEPETI Ta PO3KPUTIO CY4aCHOT'O CTaHy NOCiIKEHb, 0
CTOCYIOTbCS TEMU JrcepTaliiiHoi poboTu. [IpoaHanizoBaHo OCHOBHI (pakTopy, 110 BILUINBAIOTH HA BTOMHY
IOIIKOKYBaHICTh METaJy BaJIOIIPOBO/IiB TypOOoarperaris IpHu ix pisHUX pexxumax poboTu. Y Ipyromy poszimi
Iycepralii IpoBeIeHO aHali3 NOIKOAKYBAaHOCTI MeTaly POTOPiB Typboarperary BHACiLOK Iii KpyTUJIbBHAX
KOJIMBaHb BaJIONIPOBOY, [0 BUHMKAIOTh [IPX HEIITATHOMY PeXUMi po60TH eseKTporeHeparopa. TpeTiit po3ain
IycepTalifiHOi po6OTH IPUCBIYEHO [OCIiIPKEHHIO Hallpy>KeHO-1e(pOpPMOBAHOTr0 CTaHy BaJIOIIPOBOJY I1apOBOi
Typ6iHu K 200 130 npu KOpOTKOMY 3aMUKaHHI Ha TypboreHepaTopi. 3 MeToo paljioHanizalii po3paxyHKOBUAX
pecypciB I1py KOMITIOTEPHOMY MO/IEJIIOBAaHHi BIleplle 3a[IpOIIOHOBAHO BapiaHT 3aMiHM pOOOYMX JIONATOK Ta
OaHIaKHUX KPilJIeHb Ha IMCKU €KBiBaJIEHTHOI OBXUHY Ta MacH ([lepuinii MyHKT HayKOBOi HOBU3HM). KpyTusbHi
KOJIMBaHHS BaJIONPOBOJy TYPOiHH, 110 BUHUKAIOTh BHACIIZOK TPhOX(Pa3HOT0 KOPOTKOTO 3aMUKaHHS, MOJIEJII0BAJIUCS
LIJISIXOM [TPUKJIAJAHHSM OAATKOBOIO PEAKTUBHOTO KPYTHOTO MOMEHTY 6irapMOHiiHOI popMU Ha 604Ky poTopa
€JIEKTPOreHepaTopa. BesnmdynHa ta TpUBasiCTh MOro Jil € BUNIAQAKOBUMU BEJIMYMHAMU. ByJI0 IIPOBENEHO PO3PaxyHOK
IOTUYHUX HaIlpy>KeHb IIpu TpuBasocTi crecky 0,02 c. ChopMyIbOBaHO IPYruil MyHKT HAyKOBOI HOBU3HU. B
YETBEPTOMY PO3JiJli LOCiI>)KEHO HaNlpyXeHo-Ae(OPMOBaHMIl CTaH Bajonposony Typboarperary K 1000 60,/3000
IIPY HEIITATHUX PEXUMax PoOOTU eJleKTporeHeparopa. Ha 0CHOBI OTpMMaHOro Hanpy>KeHO-1e(pOPMOBAaHOT'O CTAaHy
BaJIONIPOBOY OL[iHEHO BIUIMB KPYTUJIbHUX KOJIMBAaHb BAJIONIPOBOJY Typboarperary Ha Oro pecypcHi
xapakTepucTuku. CGOpMyJIbOBaHO TPETill IyHKT HAYKOBOi HOBU3HU — YIOCKOHAJIEHO PO3PAaXyHKOBY MOJIEJIb
HaMpyXeHo-1e(OPMOBAHOI0O CTaHy Ta OLHKU 3aJIMIIKOBOTO PECYPCY BalIonpoBoay TypboycraHoBku K 1000
60,/3000 mJ1g gociiKeHHs BIUIUBY KPYTUJIbHUX KOMUBaHb. C(POPMYIbOBAHO YETBEPTUI TYHKT HAYKOBOI HOBU3HU —
BIIE€pIIE [IPOBEJIEHO NIOPIBHAJIbHY OLHKY ITOIIKOPKEHHS METaJy BaJIONPOBOAY BHACIIOK KPYTUJILHUX KOJIMBAHb,
1110 BUHUKAIOTh IIPU MiJKJII0YEHH] TypOoreHepaTopa Jo €eHEProCUCTEMHU 3 TPYOOI0 CUHXPOHi3alli€lo, 117151 IPOEKTHOTrO
BaJIONIPOBOJY Ta BaJIOIIPOBO/Y MiCJIsl BiTHOBJIEHHS (6€3 0QHOro po604oro CcTymneHs). B m'sTomy posaini guceprauii
HaBEI,EHO Pe3yJIbTaTU JOCJIiIPKEHHS TEIJIOBOTO Ta HANPY)XEHO-I,e(POPMOBAHOTO CTaHy POTOPA LUIiHIPY BUCOKOTO
THCKY MiCJIS TOILIKOPKEHHS, 11711 HOMiHAJIbHOTO Ta IIyCKOBUX PEXXUMIB pOOOTH €HeprobIoKy, sIKi Oy BUKOHaHI Ha

Kadenpi TeNI0BOI Ta aIbTEPHATUBHOI €EHEPTeTUKHU 32 y4acTi 37,00yBayva.

2. The dissertation is dedicated to the investigation of the influence of torsional vibrations of the shaft arising from
abnormal operation modes of the turbogenerator on the resource characteristics of steam turbines. In the
introduction, the researcher justifies the state of the research problem under consideration, its relevance, and
significance. The purpose and objectives of the scientific investigation are formulated. The scientific novelty and
practical significance of the obtained results are indicated. Information regarding the publications and validation
of research results is provided, along with the researcher's personal contribution. The structure and scope of the
dissertation work are outlined. The first chapter of the dissertation work is dedicated to analyzing literary sources
and revealing the current state of research related to the topic of the dissertation. The main factors influencing
the fatigue damage of the metal in turbo unit shaft under various operating conditions are analyzed. In the second
chapter of the dissertation, an analysis is carried out on the metal damage of the turbine unit rotors resulting from
the torsional vibrations of the shaft, which occur during the abnormal mode of operation of the electric generator.
The third chapter of the dissertation is devoted to the study of the stress-strain state of the K-200-130 steam
turbine shaft during short-circuiting on the turbogenerator. In order to rationalize calculation resources in
computer modeling, for the first time, the option of replacing working blades and band fasteners with disks of
equivalent length and mass was proposed (the first point of scientific novelty). Torsional vibrations of the turbine
shaft resulting from a three-phase short circuit were simulated by applying an additional reactive torque of
biharmonic form to the generator rotor.. The magnitude and duration of its action are random variables. The
tangential stresses were calculated with a surge duration of 0,02 s. The second point of scientific novelty is
formulated. In the fourth chapter, the stress-strain state of the shaft of the K 1000 60 /3000 turbo unit is
investigated under abnormal operating conditions of the electric generator. Based on the obtained stress-strain
state of the shaft, the impact of torsional vibrations of the turbo unit shaft on its resource characteristics has been
assessed. The third point of scientific novelty has been formulated: the stress-strain state calculation model and
residual resource estimation for the turbine shaft of the K-1000-60,/3000 turbo installation have been enhanced



to investigate the impact of torsional vibrations. The fourth point of scientific novelty was formulated: for the first
time, a comparative assessment of shaft metal damage due to torsional vibrations occurring when the
turbogenerator is connected to the power system with rough synchronization was carried out for a project shaft
and a shaft after restoration (without one operating stage). In the fifth chapter of the dissertation, the results of
the investigation into the thermal and stress-strain state of the high-pressure cylinder rotor after damage are
presented for both nominal and startup modes of power unit operation. This research was performed at the
Department of Thermal and Alternative Energy by the applicant in co-authorship.
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