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Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO aKTyaJbHOI HAyKOBO-TEXHIYHO]I 3a/1a4i: JOCIiIpKeHHIM Tedii napu,
TEIJIOBOI'O CTaHy Ta MIMTaHb TEPMOHAIIPYKEHOTO CTaHy, IIOB3y4OCTi, UUKJIIYHOI BTOMU Ta OLiHKU PECYPCY
€JIEMEHTIB CUCTEMU NTApOPOo311oaiay. [IpoBeseHo aHasli3 iCHYI04MX MigXO04iB IJIs1 OL[iHKM Teyvil mapu Ta
TEPMOHAIIPY’KEHOT'0 CTaHy CUCTEM I1apOPO3IOAiNy IapoBUX TypOiH. BUCBiTIEHO OCHOBHI IPOGIEMY IIPU BUPIlIeHH
337124 TEPMOHAIIPY>KEHHOTO CTaHy KOPILYCY PETyJII0BAJIbHOrO KilanaHa. [IpoBeieHo aHasli3 cTalioHapHUX PEKUMIB
pOOOTH pEerysIoBaIbHOrO Kianana. HaBegeHo MaTreMaTU4Hy MOJIEJIb Ta METOJIA PO3B’SI3aHHS CIIbHOI 3a1a4i Tedii
11apy Ta TeIJIONPOBiIHOCTI PEryJII0BaJbHOIO KlallaHa B TPUBUMIpPHii TocTaHOBLi. Po3p0o61eHO po3paxyHKOBi

CKiHYEHHO-eJIEeMEeHTHi MoJeJi 11711 OCHOBHUX CTal[iOHApPHUX PE>KUMiB pOOOTH 11apoBoi TypOiHu. BusiBieHo



HepiBHOMIpHICTb Teyii mapy B MPOTOYHIN YaCTUHI KJanaHa Ta 00J1acTi, [ie 3'aBS0ThCS BiApUBY Tedii i 3aBUXpeHHS
NapornoToKy. OTpMMaHO PO3NOiIEHHS TEMIIEPATYPH KOPIYCYy CTOIIOPHO-PETyYJII0BAJIbHOTO KJlalaHa Ta TUCKY [Tapyu
Ha MOro CTiHKU. JJOCIIiIPKEHO TEPMOHANPY>KEHUH CTaH KOPITyCYy CTOIIOPHO-PETYJII0BAJILHOTO KJallaHa CUCTEMU
[IapOpO3MOJIiy Ha CTalliOHAPHUX PEXUMax po60oTH. BusHaueHo pexxum pobotu Typ6inu K-325-23.5, npu sskomy
CIIOCTEPIraloThCs Hal61/IbIII €eKBiBaJIEHTHI HAlIPY>KEHHsI B KOPITyCi Pery/I0BaIbHOTO KjlanaHa. [TokasaHo, mo micis 3
MaKCHMaJIbHUMU €KBiBaJIEHTHMMH HAIPY>)KEHHSIMU Bill[IOBiAIOTh 30HAM ITOSIBU ITOLIKOKEHD [IPY €KCIITyaTariii
CHACTEeMHU Napopoanoginy. [IpoananizoBaHo BIIMB (pOPMU [TApONPUIMaIbHOI KaMepH Ta i BUIEHHS TEMIIEpaTypu
Iapy Ha TepMOHAMpPY>KEHUN CTaH Kopnycy. [Jyis mocaifKeHHs BIIUBY GOpMU aponpuiiMaabHOI Kamepu Ha
TEPMOHAIPY>KEHUI CTaH PO3TJINaI0Cs ABa Pi3HUX ii BapiaHTuU. [IprBeneHO MaTeMaTUYHy MOJIEJb, KA
BHMKOPHCTOBYBaJach 1151 PO3B'sI3aHHSI 3a7a4i I0B3y4yocCTi. [TokazaHo, 1110 Micls 3 MaKCMMaJbHUMU JepopmaliisiMu
IIOB3y4YOCTi TAaKOX BifJ[IOBiIal0Th 30HAM IOSIBU NOIIKO/KEHb [PV €KCIIyaTallii cCucTeMu napoposmnoginy. [TokaszaHo,
IO SIBUIIE [T0B3YYOCTi HA CTaLlioOHAPDHOMY Pe>KnMi po60TH, 110 BifIOBizae MOTy>XHOCTI Typ6iHu 325 MBT, He €
€VHAM YMHHUKOM, 1110 BUKJIMKA€ YTBOPEHHSI IIOUIKOIKEeHb i/l yac poboTu KopIycy KianaHa. [IposenieHo
PO3paxyHOK IIUMKJIIYHOI MIIIHOCTI Ta pecypcy KOpIyCy KjlanaHa CUCTEMU [1apopo3IoAiny naposoi Typ6inu K-325-
23.5 3 BUKOPUCTAHHSIM JIBOX Pi3HUX MeToAUK. 19 O1iHKa CIIpalloBaHHS pecypcy KialaHa 3a HUKIiYHOI BTOMOIO Ta
MOB3YYiCTIO NOKa3asa, mo micing 40 tuc. ta 200 TUC. TOf,. eKCIyaTalil yMOBY TEPMOMIIIHOCTI HE IOPYIIYIOThCS, aje
pecypc Kopllycy KiarnaHa Bu4epIyerbes nicst 300 Tuc. rof. exciulyarauii. Kitodosi ¢iioBa: perysioBaabHUAN
KJIallaH, CUCTeMa apOPO3MOAiNy, METO] CKIHYEHHUX €JIEMEHTIB, METOJ, CKIHU€HHMX 00’eMiB, piBHsIHHA HaB'e-

Crokca, TEMIONPOBIZHICTD, T€Yid [1apyu, TEPMOHAIIPYKEHHS, [IOB3y4iCThb, LIMKJIIYHA BTOMA

2. The thesis is devoted to solution of an actual scientific and technical problem of simulating the steam flow,
thermal state and issues of thermal stress state, creep, cyclic fatigue and resource assessment of the steam
distribution system elements. An analysis of existing approaches for evaluation of steam flow and thermal stress
state of steam turbine steam distribution systems is performed. The main issues in solving the thermal stress state
problems of the control valve body are highlighted. The analysis of stationary modes of the control valve operation
has been carried out. A mathematical model and methods for solving the coupled problem of steam flow and
thermal conductivity of the control valve in a three-dimensional formulation are presented. Finite-element models
for chosen stationary modes of the steam turbine operation have been developed. Uneven flow of steam in the
flowing part of the valve and the area with separations of flow and vortices of steam flow has been identified. The
results of scientific research revealed a significant uneven flow of steam through the sieve. The temperature
distribution of the check valve body and steam pressure on its walls have been obtained. Based on computational
studies, it is determined that in some nodes of the steam distribution system, such as the saddle, the temperature
can drop by more than 100o0C. This is due to the processes of steam throttling with a small opening of the control
valves. The temperature increase by 120C of the sieve and the steam flow that washes it in comparison with the
temperature of steam at the inlet to the valve was revealed. This phenomenon is caused by the fact that during the
onset of steam flow, which enters from the inlet pipe into the steam receiving chamber, the filter sieve inhibits it.
This is the transition of the kinetic energy of the steam flow into potential energy, i.e. thermal energy. The thermal
stress state of the body of the shut-off and control valve of the steam distribution system at stationary modes of
operation is investigated. The mode of operation of the K-325-23.5 turbine at which the greatest equivalent
stresses in the body of the regulating valve are observed is defined. It is shown that the places with the maximum
equivalent voltages correspond to the zones of damage occurrence during the operation of the steam distribution
system. In the mode of the turbine operation, which corresponds to a capacity of 180 MW, the voltage reaches a
value of 190 MPa. The mathematical model used to solve the creep problem is given. It is shown that the places
with the maximum creep deformations also correspond to the zones of damage occurrence during the steam
distribution system operation. The solution of the creep problem of the valve body showed that at the temperature
of the supplied steam 5400C creep deformations are 0.136% for 200 thousand hours. When the temperature of the
steam supplied to the steam distribution system increased to 565 °C, the maximum creep deformations were
0.32% for 200 thousand operation hours. From the analysis of the obtained dependences of deformations on time
it is possible to draw a conclusion that the constant creep takes place after 30 thousand operation hours of the



steam distribution system. It is shown that the phenomenon of creep in the stationary mode of operation, which
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