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1. Incepraniiiny po60Ty IIPUCBSIYEHO AOCIIKEHHIO BIUIMBY KPYTHUJIbHUX KOJIMBAHb BAJIOIIPOBOAY, 1[0 BUHUKAIOTh
BHACJIiZIOK HEIITaTHUX PEXXUMIB poO0OTH TypboreHepaTopa, Ha peCypCHi XapaKTepUCTUKYU 1apOBUX TypOiH. Y BCTYIIi
3700yBaYeM OOI'PYHTOBAHO CTaH 3a/ayi NOCJiIKeHHs], IO PO3IJISAAEThCS B pOOOTI, il aKTyasIbHICTh Ta 3HAYUMICTb.
CdopmynibOBaHO METY Ta 3aBIAHHS HAayKOBOTO JOCHiI)KEHHS. BKa3daHO HayKOBY HOBU3HY Ta MPAaKTUYHY 3HAYUMICThb
OTpUMaHUX pe3ysbTatiB. HamaHo BinoMocTi mopmo my6biikaniil Ta anpobauii pe3ysibTaTiB JociiKeHb, BKa3aHO
0CcO6KMCTHUI BHECOK 3[,00yBaya. 3a3Ha4€HO CTPYKTYPY Ta obcAr nucepTaliiinoi podoru. [lepimuii po3zini
IYCepTalifHOi poOOTH IPUCBSIYEHO aHaJi3y JliTepaTypHUX IPKEPEJI Ta PO3KPUTIO CY4aCHOTO CTaHy JOCiIKEeHb, 10
CTOCYIOTbCS TEMHU JcepTaniiiHoi poboTy. [IpoaHanizoBaHo OCHOBHI (akTopH, 110 BILVINBAIOTH HA BTOMHY
IIOIIKOKYBaHICTh METaJly BajIOIIPOBO/IiB TypOoarperariB Ipu iX pisHUX pexkxumax podoTu. Y Ipyromy poszimi



IucepTallii IpoBeeHo aHai3 OMKOAKYBAaHOCTI METaly POTOPIB Typboarperary BHAC/igOK Iii KpyTUJIbHUX
KOJIMBaHb BaJIONIPOBOJY, 110 BUHMKAIOTh [IPY HEIITATHOMY PEXUMi po60TH esekTporeHeparopa. TpeTiit po3ain
IYicepTaLifHOi poOOTH IPUCBSIYEHO [OCIiIPKEHHIO HallPy>KeHO-1,e(pOpPMOBAHOTr0 CTaHy BaJIOIPOBOJY I1apOBOi
Typ6iHu K 200 130 mpu KOpOTKOMY 3aMMKaHHI Ha TypOoreHeparopi. 3 MeTo0 palioHai3alii po3paxyHKOBUAX
pecypciB I1py KOMITIOTEPHOMY MOJIEIIOBaHHi BIiepiie 3allpOIIOHOBAHO BapiaHT 3aMiHM POGOYMX JIOMIATOK Ta
OaHaXHUX KpilJleHb Ha IMCKY €KBiBaJIEHTHOI OBXXUHU Ta MacH ([lepuuii MyHKT HayKOBOi HOBM3HM). KpyTusbHi
KOJIMBaHHSI BaJIONIPOBOAY TypPOiHH, 1110 BUHUKAIOTh BHACIIOK TPbOX(A3HOI0 KOPOTKOIO 3aMUKAHHSI, MOZ,EJII0BAIMICS
LIJISIXOM [IPUKJIAJAHHSIM IOLATKOBOTO PEAKTUBHOTO KPYTHOTO MOMEHTY 6irapMOHINHOI popMU Ha 604Ky poTOpa
€JIEKTpOreHepaTopa. BemdnHa Ta TpUBalIiCTh MOTO [Iii € BUNTaIKOBUMY BEJIMYMHAMU. ByJI0 IPOBENEHO PO3PaxyHOK
IOTUYHUX HaIlpy>KeHb IIpU TpuBasocTi ciecky 0,02 c. ChopMyIbOBaHO IPYruil MyHKT HAyKOBOI HOBU3HU. B
4ETBEPTOMY PO3iJli JOCIiI’)KEHO HaNpyXeHO-Ae()OPMOBAaHMI CTaH Basonposony Typboarperary K 1000 60,/3000
IIPY HEMITaTHUX peXUMax pobOTU esleKTporeHepaTopa. Ha 0CHOBI 0OTpMaHOro HanpyXeHo-14e(pOopMOBaHOrO CTaHY
BaJIONIPOBOY OL[iHEHO BILIMB KPYTUJIbHUX KOJIMBAaHb BaJIONIPOBOJY Typboarperary Ha oro pecypcHi
xapakTepucTuku. CPopMyabOBaHO TPETiH MyHKT HAYKOBOi HOBU3HU — YAOCKOHAJIEHO PO3PAaXyHKOBY MOJIEJIb
HaMpyXeHO-e(OPMOBAHOIO CTaHy Ta OLHKM 3aJIMIIKOBOTO PECYPCY BalIoNpoBoay TypboycraHoBku K 1000

60 /3000 pmJsis mocinKeHHs BIUIMBY KPYTUJIBHUX KoyinBaHb. CPOPMYIIbOBAHO YETBEPTUI IIYHKT HAYKOBOI HOBU3HU —
BIIE€pIIE [IPOBEJIEHO NOPIBHAbHY OLHKY ITOIIKOPKEHHS METaJy BaJONPOBOAY BHACIIOK KPYTUILHUX KOJIMBAHb,
110 BUHUKAIOTh TIPU MigKJII04EHH] TypOOoreHepaTopa Jo €eHEProCUCTEMHU 3 TPYOOI0 CUHXPOHi3alli€lo, 1711 IPOEKTHOTO
BaJIONIPOBOY Ta BaJIOIIPOBO/Y IiCJIsl BifHOBJIEHHS (6€3 0QHOr0 po6040ro cTymneHs). B m'sTomy posaini guceprauii
HaBE,EHO Pe3yJIbTaTU JOCJIiIPKEHHS TEIJIOBOTO Ta HANPYXEHO-e(POPMOBAHOTO CTaHy POTOPA LUIiHIPY BUCOKOTO
THCKY MiCJIS OLIKOPKEHHS, 11711 HOMiHAJIbHOTO Ta IIyCKOBUX PEXXUMIB pOOOTH €HEeProbJIoKy, sIKi Oy BUKOHAaHI Ha

Kadenpi TeNI0BOi Ta aJIbTEPHATUBHOI €EHEPTreTUKHU 32 Y4acTi 3000yBayva.

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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