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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U104661

Jep>kaBHUH peecTpaniliHUI HOMeP: 0116U004217

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 24-12-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka pekomeHalliii Ta 3aCO6iB [OOBXEHHS PeCypCy POGOYHMX JIONATOK 3 TUTAHOBOTO CIIJIABY
17151 Typ6iH Ha 3000 06 /xB. eHepro6Jiokis BBEP-1000

IToyaToK eTamy: 04.2019
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (200 ITIB Pi3zuyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS

iMm. €.0. IaTona HauionanbHoi akageMii HayK YKpainu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kasumupa ManeBuua,l1, m. Kuis, KuiBceka 061., 03150, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445280486, 0442004779

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB Ppizuuroi 0co6H): Tpusnzis HauionansHoi
Axagnemii Hayk YKpaiHu

Koz 3a €IPIIOY: 0019270

Micue3Haxoo KeHHS: , m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedomn: (044) 234-32-43

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IPH.). 90




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka pekoMmeHalliil Ta 3ac006iB IOJOBKEHHS peCypCy POOOUMX JIONATOK 3 TUTAHOBOIO CIIAaBY 1151 TypOiH Ha
3000 06 /xB. eHeprobsokis BBEP-1000

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of recommendations and means of lifetime extension working blades of titanium alloy turbines at
3000 rpm VVER-1000

Pedepat yKpaiHCBKOIO:

OO6’eKT BOCIiIPKEHHS — poO0Ui JIONIAaTKY OCTAHHBOTO IT'ITOTO CTYIIEHIO LUJIiHAPa HU3bKOTO TUCKY I1apOBOi TypOiHU
K-1000-60 /3000, sxi nparooTs B yMOBaX BUCOKUX KpaIljIeyJapHMUX HAaBAHTaXEHb, 110 IIPU3BOJUTD 10
IHTEHCHBHOTO €pO3ilIHOr0 3HOLIEHHS iX BXiIHUX KPOMOK, 3HIDKeHHS KK]] Ta CKOpO4eHHIO pecypcy 6e3rneyHoi
eKcIulyaTalii noTy>kHoi napoBoi Typ6iHu eHepro6sokiB AEC. [TpoBeneHo eTanbHUil aHasli3 JOCBiny eKcIyaTanii
po60YKX JIONATOK, BUTOTOBJIEHUX i3 TATAHOBOT'O CIJIABY, 3 €PO3iliHMMH MOIIKOIKEHHSIMU. HaBeieHO pe3ysbTaTu
IOCJIiIKeHb MEXaHIYHUX BJIACTUBOCTEM MaTepiany po604yuX JOMAaTOK, TUTAHOBOTO ciaBy TC5, Ta ix MOXINBOi
Ierpagatlii B 30Hi epo3iliHOro 3HOIEHHS NIPY BibpalifiHUX HAIIPY>KEHHSX, BUSIBJICHHSI MEXaHi3My 3apOKEHHS
TpimuH. [IpencTaBieHi pe3yibTaTy IPOBeeHHS BUMIpIOBaHb (aKTUYHUX PO3MipiB po60YOi JIONaTKY Mics
TPUBAJIO] eKCILIyaTalji i 106y10BM reOMETPUYHOI MOJIeJli JIONATKU 3 YPaxyBaHHSIM €pO3ifiHOrO 3HOLIEHHSI.
[IpoBeeHO YnCeIbHUI aHali3 CTaTUYHOI MiLIHOCTI po6040i JI0NaTKK NpY pOO0YUX PEKUMAX eKCILTyaTalii.
[IpoBeneHo aHai3 NpoLecy 3MiHM FPaHuUIi BTOMU MaTepiany JONaTOK IIPU LOBrOCTPOKOBIN €KCITyaTallii 3
yPaxyBaHHSIM xapaKTE€pPHUX PO3MipiB epo3iiHUX NOMKOIKeHb I0BEPXHi. OBI'PYHTOBAHO MO>KJIMBICTh
BiZJHOBJIIOBJILHOTO PEMOHTY POOOYMX JIONATOK 3 €PO3ifHUMU MOIKOIPKEHHSIMH i3 3aCTOCYBAaHHSIM Cy4aCHOI
aIUTHBHOI TEXHOJIOT] €JIEKTPOHHO-TIPOMEHEBOT0 HAIJIABJIEHHSI TUTAHOBUX CILJIaBiB. Po3po6ieHo npouenypy
OIIiHKM TEXHIYHOTO CTaHy i BU3HAUYEHHS pecypcy 6e3leyHoi eKcITyaTalii pod0o4ux JIONATOK IT'SITOr0 CTYIIeHs
UUIiHIPa HU3bKOTo TUCKY Typ6inu K-1000-60,/3000 B ymoBax BOJIOr0i MapoBoi eposii moHaiiMenue Ha 1 pik, 10
HACTYITHOTO PEMOHTY.

Pedepar aHIJIiHCBKOIO:

The object of study - the blades of the last fifth stage of the low pressure cylinder of the steam turbine K-1000-60
/ 3000, which operate in conditions of high droplet loads, which leads to intense erosion wear of their inlet edges,
reducing efficiency and reducing the service life of safe operation powerful steam turbine of NPP power units. A
detailed analysis of the experience of operating blades made of titanium alloy with erosion damage has performed.
The results of researches of mechanical properties of the material of working blades, titanium alloy TC5, and their
possible degradation in the zone of erosion wear at vibration stresses, detection of the mechanism of crack
formation are given. The results of measurements of the actual dimensions of the working blade after long
operation and construction of a geometric model of the blade taking into account erosion wear are presented.
Numerical analysis of the static strength of the working blade during operating modes has performed. The analysis
of the process of changing the fatigue limit of the blade material during long-term operation was carried out
taking into account the characteristic size of erosive surface damage. The possibility of restorative repair of blades
with erosion damage with the use of modern additive technology of electron beam surfacing of titanium alloys is
substantiated. The procedure for assessing the technical condition and determining the service life of safe
operation of the blades of the fifth stage of the low-pressure turbine cylinder K-1000-60 / 3000 in wet steam
erosion for at least 1 year, until the next repair is developed..

Inpexkc YIK: 621.311.25:621.039, 621.039:621.311.25:669

Koau TeMaTHYHHX PYyOPHK: 44.33.29
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: [10C1in0oBHICTb A1iii OL[iHKM TEXHIYHOTO CTaHy Ta BUBHAYEHHS PECYPCY GE3MEYHOI
eKcrutyaTanii po6ouux jonarok 5 cryneni HHT naposoi Typ6iau K-1000-60,/3000.

Hassa HTII aHr1ilicbKOIO: The sequence of actions to assess the technical condition and determine the

service life of safe operation of the blades of the 5th degree of the low pressure cylinder of the steam turbine K-
1000-60 / 3000.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpnmaHi pe3yJjbTaTH: MeTonnyHi JOKYMEHTHU
l'asy3p 3aCTOCYBaHHS: aTOMHA Ta TEIJIOBa €HEPreTrKa
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: : B pesysnbrari ananisy icHyiounx 3ac06iB MOIOBKEHHS PECYPCY JIOMATOK 3 TATAHOBUX CIJIABIB B
YMOBax BOJIOroi eposii Ta BibpaliliHUX HaIPy>KeHb, B TOMY UMCJIi 3 ypaXyBaHHSIM iHpOpMaLiiHUX MaTepiaJiB Bif
BUpoOHUKa Typ6iH K-1000-60 /3000, a Tako>X pe3ybTaTiB IPOBeIeHNXK JOCiIKeHb MEXaHIYHUX BJIACTUBOCTEN,
CTYIIEHIO €pO3iIHOr0 3HOLIEHHS i piBHS HABAaHTaKEHOCTI pOO0YUX JIONATOK B IIPOLECI JOBIOCTPOKOBOI €KCILTyaTallii
OyJ1a po3po6IeHa MOCIIiOBHICTD [ill 1J1 OLiHKM TEXHIYHOTO CTaHy i pecypcy 6e3ne4Hoi eKcIlyaralii po6o4ux

JIOIIATOK OCTAHHBOT'O CTYIEHIO LMJIIHAPY HU3bKOTO TUCKY BKa3aHOI TypOiHU.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 3menmenns snocy obnagHanus
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2021
3akiH4YeHHs eTamy: 01.2022
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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