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ypaxyBaHHAM Jerpajanii Marepiaiy, eKCIulyaTalilHUX [OLIKOIKEHb Ta PEMOHTHUX BTPy4YaHb»: Po3min 1.
«MaTteMaTuyHe i 4yucesbHe MOZEIOBAHHS TPOLieciB AedOpPMyBaHHS [Iil0U0Oro eHeproobagHaHHs. BusHaueHHs
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

«KiypKicHa OIjiHKa €KCIIyaTaliiiHOro pecypCy €JIEMEHTIB JIil040r0 €HEPreTUYHOro 06J1aJHaHHS 3 YPaxyBaHHAM
Jerpagauii marepiainy, eKCIulyaTaliflHUX [TOMKO/KE€Hb Ta PEMOHTHUX BTPy4aHb»: Po3zin 1. «MaremaTnyHe i
quiceJsibHe MOJeJII0BaHHSI [IPOoLieciB AedopMyBaHHS AiI040T0 eHeproobaagHaHHs. BusHayeHHs eKCITyaTaliliHOTOo
pecypcy obsiafiHaHHS 3 ypaxyBaHHSIM Jerpaganii marepiasny, eKcriyaTaliliHuX IOMKOAKEHb Ta PEMOHTHUX
BTPYy4YaHb».

Ha3sBa po60oTH aHIJIilICBKOIO:

The quantitative estimation of the used energetic equipment elements exploitation resource with accounting for
the material degradation, exploitation defects and repair influences: Part 1. Mathematical and numerical simulation
of the deformation processes in acting energetic equipments. Determination of the equipment exploitation
resource with accounting for the material degradation, exploitation defects and repair influences.

PedepaT ykpaiHCbKOIO:

O6'eKT DOCiIKEHHS - KOHCTPYKTUBHI €JIEMEHTU €HEPTeTUYHOTO 00JIaHAaHHS: 6apabaHy KOTJIiB BUCOKOTO TUCKY;
KOJIEKTOpY IIEPBUHHUX MapolleperpiBayib; WTyLepu. MeTa po60TH - po3po6Ka MaTEMATUYHOI MOJeJli, METOAUKY i
IIPOTrPaMHOr0 3a6e3IeyeHHsI [JIs BU3HAUYE€HHS HallpY>KeHO-1e(POPMOBAHOTO CTaHy €JIEMEHTIB /1iI040ro
€HepreTMYHOro obJafiHaHHS 3 ypaxyBaHHSIM Jerpajiallii MaTepiany, eKCIyaTalilHUX MOIIKOIPKEHb Ta PEMOHTHHUX
BTpy4aHb. KiZlbKiCHa OLIiHKA HA Liill OCHOBI €KCILIyaTallilHOrO PECypCy KOHKPETHUX €JIEMEHTIB €Heproo6JalHaHHS i
PO3poOKa peKOMeHAllil 1010 BUKOHAHHS PEMOHTHUX POOIT B HUX [1J1sI [IOJOBXKEHHS TEPMiHiB iX ekcrtyaTarii.
Metonu nocmimKeHHs - MEeTOIU MexaHiky TBepsoro nedbopMiBHOTO Tijla Ta OOGUYMCIIIOBAIbHOI MaTeMaTukuy. Ha
OCHOBI TPMBUMIPHOI Te€Opii HEI30TEPMIYHOI TEPMOIIPYKHO-IIJIACTUYHOCTI 3 BUKOPUCTAHHAM CY4aCHUX YMCIIOBUX
METO[IiB 3a[IPOIIOHOBAHO MiAXiz 4O MOZEJIIOBaHHS IIPOIeCiB e OpMyBaHHS €JIeMEHTIB €eHePreTUYHOTO
0071aJHaHHS 32 eKCIIyaTaliliHuX YMOB 3 ypaxyBaHHSIM ix peasibHOi (OpMU Ta FeOMETPUYHUX [1apaMeTpiB
eKCIUlyaTaliliHMX [OUKOAKEHb YU 3MiH POPMMU MiCJII PEMOHTHUX BIIMBIB, & TAKOX 3MiH BJIaCTUBOCTEN MaTepianty
B 4aci. 3alIponoHOBaHMUN MiJXif, Ja€ MOXJIUBICTb OiJIbII TOYHO (Y IIOPiBHSIHHI 3 iCHYIOUMMH MiAX0AaMM) KiJIbKiCHO
OLIIHUTU HaIpy>keHO-Ie(OopMOBaHUI CTaH B OKOJIi IOLIKOAKEHUX MiJITHOK UM TEXHOJIOTIYHUX BUOIpPOK HedeKTiB i,
K HaCJIiJIOK, eKCIIIyaTaliliHui pecypc eHepreTMyHoro obsafHaHH 3arajaoMm. JloCiIpKeHo HallpyKeHo-
Ie(pOopMOBaHUIl CTaH KOJIEKTOPiB IEPBUHHUX [IApOIeperpiBaviB KoTja 3 gedeKramu, 6apabaHiB KOTJIiB BUCOKOTO
TUCKY Ta WITyLepiB 6apabaHiB 3 peMOHTHUMU BubipKamu AedeKTiB. BusHayeHo pauioHanbHi Gopmu BUGIPOK B OKOJI
OTBOpIB 6apabaHa, sIKi 1al0Th MOKJIUBICTb iCTOTHO IIOHU3WUTH PiBeHb KOHILIEHTPallii Halpy>keHb B OKOJIi 30H 3
PEMOHTHUMMU BTpy4YaHHSIMMU. [100y10BaHO (QYHKIiOHA/BHI 3aJI€5KHOCTI MiXK HAlIPYy>KEHHSIMU i FeOMeTPUYHUMU
napameTpaMu BUGIpOK Ha IITyLepax, ki JaloTh MOKJIMBICTh BU3HAYATH TaKi 3HAUEHHSI VX TApaMEeTPiB, 3a IKUX
HaIlpy>KEHHS y MITyLepax He IEPEBULLYIOTh LONYCTUMUX. [IpoaHani3oBaHO MOXKJIMBI IPUYUHY BUHUKHEHHS
IedeKTiB B eJleMeHTax 06agHaHHs. Ha nifgcTasi BUKOHaHUX [OCTiI>KeHb PO3p00JIeHO HAYKOBO OOI'PYHTOBAHI
peKoMeHpaii, sIKi BAKOPUCTaHO NP PO3POOLi TEXHOJIOTiI BUKOHAHHSI PEMOHTHUX POOIT y 6apabaHi KOTJIa
BypumrtuHcbkoi TEC, macnopTHui pecypce Koro sudeprnaHo. OTpUMaHO KiJIbKiCHY OLIIHKY MOXKJIMBOCTI IIOAAJIbIIOL
eKcIulyaTanii uporo 6apabana. KisibKicHi OLIiHKM Halpy>KeHOT0 CTaHy NOPiBHIOBAJIU 3 JAHUMU, OTPUMaHUMU 32
icHy104OI0 rajly3eBOI0 METOAMKOI0. [IoKa3aHo, 10 YTOUHEHNI PO3PAXyHOK Jla€ Pe3yJbTaTH, sKi KiJIbKICHO, a iHozj i1
SIKICHO Bipi3HSIIOTBCS Bifl OTPMMAHUX 33 BiIOMUMU iH)K€HEPHMMMU MiTX0maMU. 3alIpOIIOHOBAHA METOIUKA, HA
BigMiHY BiJi icHyI04Oi rasy3eBoi, la€ MOXKJINBICTb BUSBUTH [iISIHKY Hai6i1bIl HMOBIpHOI 110sIBY AedeKTiB Ta
3'sICyBaTU [IPUYMHY iX BUHUKHEHHSI. Pe3yibTaTy BUKOHAHUX [OCJIiIP)KEHb MOXYTb OyTH BUKOPUCTAHI 7151 CTBOPEHHS
HOBUX BiTUM3HSIHUX rajly3€BUX HOPMATHMBHO-TE€XHIYHMX JOKYMEHTIB I10 PEMOHTY €JIEMEHTIB €HEPreTUYHOTO

006J1agHaHHS.

Pedepart aHIJ1ilCHKOIO:



A research object is structural elements of power equipment: drums of caldrons high pressure; collectors of
primary superheaters; choke bean sleeves of drums. A purpose of work is development of mathematical model,
method and software to determine the stress-strain state of elements of operating power plant equipment, taking
into account a degradation of material, operational damages and repair procedures, and get on this basis a
quantitative estimation of equipment elements operational life and develop a repair recommendations to prolong
of equipment exploitation terms. Research methods are methods of solid mechanics and computational
mathematics. An approach for simulation of deformation processes of energetic equipment elements under in-
service conditions is proposed on the basis of three-dimensional theory of unisothermal thermo-elastic-plasticity
with the use of modern numeral methods. The approach takes into account the real shape of elements and
geometrical parameters of operational damages or changes of shape in them after repair procedures and also
changes of material properties in time. The proposed approach makes possible to more accurately (compared to
existing approaches) quantify the stress-strain state in the damaged areas or in regions with technological
extractions of material defects and, consequently, the operational life of power equipment in general. The stress-
strain state of the collectors of primary superheaters, drums of caldrons high pressure and choke bean sleeves of
drums with the repair extractions of material defects are analyzed. The rational geometrical parameters of zones
with extraction of defects near openings of drum, which enable substantially lower level of stress concentration in
areas with repair procedures, are determined. Functional dependences between stresses and the geometrical
parameters of material extractions on chokes bean sleeves are constructed. They allow determine such values of
these parameters at which stresses on chokes bean sleeves do not exceed an acceptable one. The possible causes
of defects are analyzed in the equipment elements. Some recommendations are formulated on the basis of the
results. They were used in technology of repair work in the Burshtyn Thermal Power Plant drum, the passport
operational life of which is exhausted. The quantitative evaluation of the possibility of further operation of the
drum was obtained. A comparative analysis of our results with those obtained for the existing industry
methodology was done. It is shown that the refined calculations give results that are quantitatively and sometimes
qualitatively different from those obtained using known engineering approaches. The proposed methodology,
unlike existent industry ones, makes it possible to identify areas of the most credible appearance of defects and
determine causes of their origin. The research results can be used to create new domestic industry standard
technical documents to repair elements of existing power equipment.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MaTemaTi4Ha MOZIEJb | METOAVIKA YMCENILHOTO MOZIENIOBAHHS TIPOLIECIB
Ie(pOopMyBaHHS €JIEMEHTIB [Iil040r0 €HeProodIaiHAHHS 3 YPaXyBaHHIM Jerpafauii Marepiasny, eKCITyaTaliiHuX

IMOMIKO/KEHDb i PEMOHTHUX BTPYy4aHb.

Hassa HTII aHr1ificbKO¥0: Mathematical model and numerical simulation method of deformation processes
of operating power plant equipment, taking into account a degradation of material, operational damages and
repair procedures.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJbTaTH:

l'anmy3b 3acTocyBaHHs: 73.10.1. - mocyimKeHHs i pO3POGKY B ratysi MIpUPOJHUYMX HAYK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Ha ocHoBi mpocTOpoOBOi HEI30TEPMIYHOT TEPMOTIPYKHO-TJIACTUYHOCTI i CYyYaCHUX YMCIIOBUX METOJIIB
3alpONIOHOBAHO METOJIMKY MaT€MAaTUYHOTO MOJEJIIOBAHHS MIPOLIECIB fe(dOPMYBaHHS €JIEMEHTIB JiI040T0
€HeprooOJIaIHaHHS 3 ypaxyBaHHSIM Jierpafanii Matepiany, BUHUKAIOUMX [IOIIKO)KEHb i PEMOHTHUX BTPY4aHb.
CdopMyboBaHO peKOMeH/allii o0 PEMOHTY B IITyLepax i 6apabaHax KOTJiB BUCOKOT'O TUCKY 3 METOIO

MIOJOBXXEHHS TEPMIHIB iX €KCILTyaTalii.
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IToyaToK eramy: -
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