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Tema gucepranii:
1. HaykoBi 3acaau 3a6e3Me4eHHs MilIHOCTI Ta 30i1bIIEHHS eKCIUTyaTaliliHOTrO pecypCy KOTJIOarperaris

TETJI0eJIEKTPOCTAHIIN 3 MOMKOIKEHHSIMU

2. Scientific principles of ensuring durability and increase of operational life of boiler units of power plants with
damages

Pedepar:

1. Komniexc 37iiCHEHUX y AUCEPTAaLiiHi po6OTi JOCTiIKEeHb CITPSIMOBAHO Ha BUPILIEHHS BaXKJIMBOi HAYKOBO-
TexHiIYyHOi MpobseMu — po3pobJieHHSI HAayKOBUX 3acaj, 3abe3eyeHHsI MillHOCTi KoTyioarperatiB eHepro6sokis TEC 3
IIOIIKOKEHHSIMU Ta 30iJIbIIE€HHS iX eKCIUTyaTaliliHOro pecypCy LISIXOM aIeKBaTHOTO OLiHIOBAaHHS MillHOCTI
IleTajiel, By3JliB Ta MEXaHi3MiB KOTJI0arperariB 3a pi3HMX PEXMMiB IPOMUCIIOBOI eKCIUTyaTallii, OTpYMaHHs
KiJIbKICHOI OLIiHKY 3QJINIIKOBOTO PECYPCY, & TAKOK PO3POGIEHHS TEOPETUYHUX OCHOB iX PEMOHTY Ta BiJHOBJIEHHSI.
JJ1s OLiHIOBaHHS MILIHOCTi KOTJIOArperary, BpaxoByO4YHM MOT0 BUCOKOTEMIIEPATYPHI HABAHTAXKEHHSI 1 HASIBHICTb 30H
IIJIACTUYHOTO Ae(OopMyBaHHs, BAUKOPUCTAHO BapiaHT TPUBUMIPHOI Teopii Hei30TepMidHOi
TE€PMOIIPYKHOIIACTUYHOCTI, IO BPAXOBY€E CKJIaAHY F€OMETPUYHY (POPMY €JIEMEHTIB KOTJI0arperary,

eKCIUlyaTalilHUX [OUIKOIKeHb 41 3MiH OPMU B HUX ITiCJIS PEMOHTHUX BILJIMBIB, @ TAKOX 3MiHYy BJIACTUBOCTEN



Marepiasy B 4aci i Ipy>XHO-TIIaCTUYHUI XapakTep gepopmMmyBaHHs. Ha 11ill OCHOBi po3p06JIeHO METOUKY
MOJeJIIOBaHHS NIPOLieciB AedopMyBaHHS eJIeMEeHTIB KOTJioarperary 3a pisHUX HecTalliOHapHUX PE>KUMiB Oro
eKCIyaralii Ta OL[iHKM MOro €KCILIyaTalifHOrO peCcypCy UJISIXOM BU3HAYEHHS MOr0 CTaHy 3a PiBHEM HAKOINHUYEHO]
MOIIKOAKYBAHOCTI MeTaiy. JlociiKeHo Hanpy>KeHO-1e(OPMOBAaHNI CTaH KOHKPETHHUX Jil0UMX KOTJI0Arperaris.
Po3pobsieHa MeTonuKa fana MOKJIMBICTh BUSIBUTH iJITHKY HAUOiIbII IMOBIPHOI 110sIBY N1ePEKTiB B €JIeMEHTax
KOTJI0arperaris Ta 3'siICyBaTy IPUYMHMU iX BUHUKHEHHS. TeopeTHYHO OOIPYHTOBAHO TEXHOJIOTII0 PEMOHTY €JIEMEHTIB
KOTJI0arperary IMjsIXOM BUKOHAHHS B HUX TEXHOJIONYHUX BUOIpOK MaTepiasly 3 NOLKOIKEHHSIMU. BuzHaueHo
pauioHanbHi popmu BUGIpPOK 3 OTIIAAY MiHiMizalii KOHLIeHTpallii Hanpy>KeHb. JJOoCiIKeHO MOXKJIUBICTh
IIPOJIOBXXEHHSI TEPMiHIB eKcIyarauii KotyioarperatiB eHepro6sokiB TEC i BCTaHOBIEHO YMOBY iX 6€31e4HOi
eKCIulyaTallii Ha IOCTPEMOHTHI cTafii. BusiBieHO pe>XXuMH, sIKi po6JIsiTh HAiCTOTHIIINI BHECOK B HAKONIUYEHY
MIOLIKOKYBAHICTh MeTasly. 3alpolIOHOBAHO palliOHa/IbHi 3HaY€HHS NTapaMeTPiB PI3HUX PEXXUMIB eKCILTyarTalii, sSKi

IIO3BOJISIOTH OLAJJIMBIlIE BUTPAYaTH MOT0 €KCIyaTaliiiH1ii pecypc.

2. The set of researches carried out in the dissertation work is directed on the decision of an important scientific
and technical problem - development of scientific bases of maintenance of durability of boiler units of power units
of TPPs with damages and increase of their operational resource by adequate estimation of durability of details,
knots and mechanisms of boiler units. resource, as well as the development of theoretical foundations for their
repair and restoration. To assess the strength of the boiler, taking into account its high-temperature loads and the
presence of zones of plastic deformation, a three-dimensional theory of non-isothermal thermoelastic plasticity is
used, which takes into account the complex geometric shape of boiler elements, operational damage or shape
changes after repair. and the elastic-plastic nature of the deformation. On this basis, a method of modeling the
processes of deformation of boiler elements under different non-stationary modes of its operation and assessment
of its service life by determining its condition by the level of accumulated metal damage. The stress-strain state of
specific operating boilers is investigated. The developed technique made it possible to identify the areas of the
most probable occurrence of defects in the elements of boilers and to find out the reasons for their occurrence.
The technology of repair of elements of the boiler unit by carrying out in them technological samples of material
with damages is theoretically substantiated. Rational forms of samples in terms of minimizing stress concentration
are determined. The possibility of extending the service life of boilers of TPP power units has been investigated
and the conditions of their safe operation at the post-repair stage have been established. The modes that make the
most significant contribution to the accumulated damage to the metal are identified. Rational values ooof parameters
of different operating modes are offered, which allow to spend its operational resource more economically.
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