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Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 22-12-2023

II. Etran BukoHnauus JiP

Homep eramy: 2

Ha3sBa eramny: Po3poGka 3D ¢popmu Ta pospaxyHku npotodHoi yactuxu LIBT ta LICT
IToyaToK eramy: 01.2023

3akiHyeHHs eTamy: 12.2023

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢izmyHOi 0cO6H): IHCTUTYT IPOGIEM

MamuHoOynyBaHHs iM. A. M. TlinropHoro HauioHanbHOI akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHSI: By [Toxkapcbkoro, 6y, 2/10, M. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61046,
Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380572945514, 380572944635

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoedexTuBHa naposa TypbiHa 3 yJbTpa-CylepKpUTUYHUMU T1apameTpaMu napu s enepro6snokis TEC

YKpainu i cBity

Ha3sBa po60oTH aHIJIiHCBHKOIO:

High-efficiency steam turbine with ultra-supercritical steam parameters for TPPs of Ukraine and the world

Pedepar yKpaiHCBKOIO:

Briepiue B CBiTi 3aIIpONIOHOBAHO NETILOBY CXEMY 3 IBOSIPYCHMMHU JIONIaTKaMU [IPOTOYHOI YaCTUHU NIapOBOi Typ6iHU
Ha yJbTpa-CylepKPUTHUYHI TOYaTKOBI NapameTpu napu. Ha npukiazi naposoi Typ6iHu cepii K-300 nokasaHo, 1110
peasizallig Liei cxeMU [03BOJIsI€ BUPIIINUTY HU3KY KOHCTPYKTOPCBHKUX Ta TEXHOJIOTIYHUX IPOOJIEM: 30€PEKEeHHS
OCbOBHUX rabapuTiB Ta pO3MillleHHSI HOBOI TYpOiHM B iCHYIOUMX MALIMHHUX 3aJ1aX, KOMIIEHCYBAaTH OCbOBi
HaBaHTaKeHHS i peasi3yBaTy 0X0JIOIKEHHS JIONIAaTOK 06e3 BTPAaTU TeIljla B TeIIOBOMY LMK, TypbiHa po3paxoBaHa
IJ1s1 po6OTH 3 TOYAaTKOBUMMU NapaMmeTpamu cBikoi napu tuckom 35,0 MIla i remneparypoio 700°C 3 npoMiXKHUM
neperpiBa"HsaM napu 1o 700°C. Hosa Typ6iHa mae 16 crynenis nuiinapy Bucokoro Tucky (LIBT) ta 10 nomaTkoBux
CTymeHiB nuiinapy cepegHboro TUcky(LICT). Po3pobka nmpoBoauiace 3a JOMOMOT0I0 po3p0o6IeHOro B iHCTUTYTI
nporpamHoro komiiekcy IPMFlow. OTpumaHi pe3ysipTaTu I0Ka3yloTh BUCOKWI BHYTpPilHiN KK HOBUX MPOTOYHUX
yactuH LIBT - 94,18 % ta LICT - 94.5 %. Illo no3soauo 36inpmuty KK eHepro6soky 1o 49,2%, a npupict
MOTY>KHOCTI ckiaB 80,64 MBT. Ha HacTynmHOMY eTarli IpoBeAEHO PO3PAaXyHKU Ha MILIHICTb CTBOPEHUX ITPOTOYHUX
yacTuH. BusiBieHo Miclis siokasizanii HalbinbpIx Hapy>KeHb. BOHM po3TanioBaHi y MiCLsIX KpillJieHHS JIONATOK 10
006BO/J1iB. 3HAYEHHS IIUX HAIIPY>XEHb € JOMYCTUMUMU. HacTynmHUM KPOKOM OyB BUOIp TUITy 3aMKOBOT'O 3'€/IHAHHS
JIONIATOK, a caMe rprubonofibHe XBOCTOBE 3'eIHaHHA. TakoxX OyJu NIPOBeEeH] PO3PaxyHKU Ha MillHiCTb TaKOTO TUITY
3'e[IHaHb, 10 NT0KA3aJI0 iX HAJiHICTh Ta BUTPUBAJIICTb 4O HAIIPY>KEHb Y Lill KOHCTPYKIUIi. [IpoBeneHo YnucesbHe
MOJIEJIIOBAaHHS TEMIIEPATYPHOrO CTAHY JIONATOK METIbOBOI TypPOiHM ITPU IKOMY OXOJIOJKEHHS JIONATOK
BiZIOYBa€eTHCS LJISIXOM BiJIOOPY OiJIbII X0JIOAHOI IapU 3 «HIDKHBOI» JIONATKU. Bu3Hau€eHo, 10 IPY BUKOPUCTAHHI 117151
OXOJIOAKEHH 2 % MacOBOi BUTPATU MTAPU JOCATAETLCS 3MEHILIEHHS CEPEIHbOI TEMIIEPATYPU ITIOBEPXHI JIONIATKY HA
62,2°C pns 1IBT, ta Ha 40,4°C gyis CT. 3 BUKOPUCTaHHSIM pe3yJIbTaTiB MillHICHOTO i ra3oAMHaMiYHOro aHasisy OyB
obpaHuil MaTepian KOHCTPYKUIi - ctasnb BupobHuLTBa Pecny6siku Yexis — CSN 17335.

Pedepar aHIJIiHCBKOIO:

For the first time in the world, a loop scheme with two-tier blades of the steam turbine flow part for ultra-
supercritical steam parameters is proposed. Using the example of the K-300 series steam turbine, it is shown that
the implementation of this scheme allows solving a number of design and technological problems: preserving the
axial dimensions and placing the new turbine in the existing machine rooms, compensating for axial loads and
implementing cooling of the blades without heat loss in the thermal cycle. The turbine is designed to work with
the next initial parameters of fresh steam: pressure - 35 MPa and temperature - 700°C with intermediate steam
superheating to 700°C. The new turbine has 16 stages of a high-pressure cylinder (HPC) and 10 additional stages of
a medium-pressure cylinder (MPC). The development was carried out using the in-house IPMFlow software
complex. The obtained results show a high internal efficiency of the new flow parts of HPC - 94.18% and MPC -
94.5%. That made it possible to increase the efficiency of the power unit to 49.2%, and the increase in capacity
amounted to 80.64 MW. At the next stage, calculations were made on the strength of the created flowing parts.
The locations of the greatest stresses have been identified. They are located in the places where the blades are
attached to the contours. The values of these stresses are permissible. The next step was to choose the type of
blade locks, namely the “mushroom tail” lock. Calculations were also carried out on the strength of this type of
locks, which showed their reliability and resistance to stresses in this design. Numerical modeling of the
temperature state of the blades of the loop turbine was carried out, in which the cooling of the blades takes place



by the selection of colder steam from the "lower" blade. It was determined that when using 2% mass flow of steam
for cooling, a decrease in the average blade surface temperature up to 62.2°C for HPC and up to 40.4°C for MPC

Ingexc YIK: 621.165
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: TpuBnumMipHa MOJENb Ta PO3PAaXYHOK IPOTOYHMX YACTHH TYPOiH.
Hazpa HTII auriiicbKo0: Three-dimensional model and calculation of turbine flow parts
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi pe3yJbTaTH: [linBuiieHHs eHeproeEKTUBHOCTI TYypOiH

l'asmy3b 3acTocyBaHHS: Typ6iHOGY yBaHHS

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Ipocroposi pospaxyHku Teuii mapy Ta TeMIiepaTypHOro CTaHy JIONaToK B AOCIIPKYBaHUX IPOTOYHUX
yactuHax LIBT ta IJCT npoBoguiucs Ha pi3HULIEBUX CiTKaxX 3 CyYMapHUM YMCJIOM KOMipOK 6J113bK0 16,5 MJIH.
BukopucroByBasacst MoJieJib B's13K0i TypOyJIeHTHOI Teuii, 3aCHOBaHOi Ha YMCeIbHOMY iHTeIpyBaHHi ocepeiHEeHO]
cucremu piBHsHb Hap'e-CTokca. BpaxyBaHHs TypOYJI€HTHHUX SBULL, 3IiMICHIOBAJIOCS 33 JOTIOMOIOIO
IBOTIapaMeTPUYHOI audepeHuianbHoi mogeni TypoyaeHTHocTi SST MenTepa. [I71s1 po3paxyHKiB Ha MilJHICTb

BHMKOPHCTOBYBaJlacsl pO3paxyHKOBa CiTka 30y[l0BaHa 32 METOJOM CKiHU€HHUX €JIEMEHTIB.
ConianbHO-eKOHOMIYHA cupsimoBaHicTh HTTI: Exonomis enepropecypcis
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI

ITouaToK eramy:

3aKiHYeHHs eTaly:

Cnos>kuBavi NpoayKILii: [lixnpuemcrsa Typ6iHOGYAyBaHHA. AKLLiOHEPHE TOBAPUCTBO «YKPAiHCHKI €HEPreTUYHI

MallInHn»
IlepcneKTHBHI PUHKH: Ykpaina
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IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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