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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

Pedepat yKpaiHCBKOIO:

B YkpaiHi n14 3a6e3neueHHs QyHKLiOHYBaHHS 00'€JHAaHOI €HEPTeTUYHOI CUCTEMHU, TOOTO MiATPUMKHU 6aIaHCy MiX
reHepali€elo i CIIOKUBaHHAM €JIEKTPUYHOI €Heprii, IK MAHEBPOBI IIOTY>KHOCTI IEPEBAKHO BUKOPUCTOBYIOTHCH
eHepro6;ioku TEC. Y 3B'13Ky i3 3arajibHOIO CBITOBOIO TEHEHIIiI0, CIIPSIMOBAHOIO Ha 30iIbII€HHS YaCTKU
BiZIHOBJIIOBAJIbHOI €HEPTreTUKHU, 3pOCTa€ HEOOXIIHICTb y 30iblIIEHHI MAHEBPOBUX IIOTY>KHOCTEN. BibmicTb
icHylounx B YkpaiHi eHepro6siokis TEC Bupo6usa BCTaHOBJIEHUH I IOJOBXXEHUI PEeCypcy, BOHU [10TPe6yIOTh
3aMiHM Ha HOBi 260 JOKOPiHHOI PEKOHCTPYKLLii, IEpPII 32 BCE 1Ie CTOCYEThCSI eHEProbIoKiB notyxHicTio 200 ta 300
MBrT. Tomy B YKpaiHi Ipu MOJepHi3alii Ta peKOHCTPYKLii fouinbHO nepeBoguTtu eHepro6ysoku TEC Ha po6oTy 3
yJIbTPA-CyNEePKPUTUYHUMHU NTapAMETPaMU Napy, 10 3a06€3Me4YUTh MiJBUIIEHHS iX EKOHOMIUHUX 11 €KOJIOTIYHUX
IIOKa3HUKiB. METOI0 pO60TU € OOI'PDYHTYBAHHS MOXKJIMBOCTI, BU3HAYEHHS IJISIXiB CTBOPEHHS], @ TAKOXK PO3POOKa
IIPOCTOPOBOI (POPMU OCHOBHHUX €JIEMEHTIB IPOTOYHOI YaCTMHU BUCOKOE(EKTUBHOI NapoBOi TypOiHu 111 pOOOTH 3
yJIbTPA-CyNepKPUTUYHUMY NTapaMeTpaMu napy. B HOBIi Typ6iHi nepen6avaeTses nigsuieHHs: KK 1o 3Ha4eHHs
48-53% 3a HayIesKHOTO PiBHS HANiHOCTI, @ TAKOK pPO3MilLleHHS B rabapuTax iCHyIOUMX MallMHHUX 3aJIiB i
dyHnameHTiB eHepro6iiokiB TEC nng Typ6iH cepii K-300. MogepHizauis TypOiH i3 nepexoiom Ha yJjbTpa-
CYNEePKPUTUYHI IapaMeTpy JO3BOJIUTb 3MEHIIATH TMTOMi BUTPATH YMOBHOTO N1AJINBA, 110, Y CBOIO YEPTY, NACTh
3MOT'y CKOPOTUTH 00’€MU 3aKyTliBeJIb 3aKOPJOHHUX €HePropecypciB, IOKPALIATh 30BHIIIHE TOPrOBEJIbHE CAJBIO,
CIIPUSITUME €KOHOMIYHOMY 3POCTAHHIO KPaiHU i CKOPOYEHHIO BUKU]IiB TAPHUKOBUX ra3iB. Y LiJIOMY Li€ CIIPUITUME

Colia/IbHOMY I EKOHOMIYHOMY PO3BUTKY KpaiHHu.

Pedepar aHIJIiHCBKOIO:

In Ukraine, to ensure the functioning of the unified energy system, that is, to maintain the balance between the
generation and consumption of electric energy, TPP power units are mainly used as maneuvering power. In
connection with the general world trend aimed at increasing the share of renewable energy, the need to increase
maneuvering capacities is increasing. Most of the existing TPP power units in Ukraine have produced installed and
extended resources, they require replacement with new ones or radical reconstruction, primarily this concerns
power units with a capacity of 200 and 300 MW. Therefore, in Ukraine, during modernization and reconstruction,
it is advisable to transfer TPP power units to work with ultra-supercritical steam parameters, which will ensure an
increase in their economic and environmental indicators. The purpose of the work is to justify the possibility, to
determine the ways of creation, as well as to develop the spatial form of the main elements of the flow part of a
highly efficient steam turbine for working with ultra-supercritical steam parameters. In the new turbine, it is
expected to increase the efficiency to 48-53% with the appropriate level of reliability, as well as placement within
the dimensions of the existing machine rooms and foundations of TPP power units for turbines of the K-300
series. The modernization of turbines with the transition to ultra-supercritical parameters will allow to reduce the
specific costs of conventional fuel, which, in turn, will make it possible to reduce the volume of purchases of
foreign energy resources, improve the foreign trade balance, contribute to the country's economic growth and
reduce greenhouse gas emissions. In general, this will contribute to the social and economic development of the
country.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO0: OCHOBHi reOMETPUYHI Ta TEPMOAMHAMIYHI XapaKTEPUCTUKY NTAPOTYPOIHHOI

YCTaHOBKU 3 YJIbTPA-CYIIEPKPUTUYIHNMU I1aPAMETPAMU T1apU

Haszga HTII aHrJificbKoI0: Main geometric and thermodynamic characteristics of a steam turbine plant with

ultra-supercritical steam parameters

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJsIbTaTH: [TiBuiIeHHS eHeProedEKTUBHOCTI Typ6iH
l'asy3s 3acToCyBaHHS: TypG6iHOGYLyBaHHS

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: ITig yac BukoHauHs | eTany MpoeKTy OTPUMAHO HACTYIIHI Pe3yJbTaTu: — PO3PO6JIEHO IPUHIIUIIOBO
HOBY TEIJIOBY CXEMY TYpOOYCTAHOBKU [JIs1 POOOTH 3 yJIbTPa-CylepKPUTUYHMMY NTapaMeTpaMu napu. — Bnepie
3aIPONIOHOBAHO METIbOBY CXEMY IIPOTOYHMX YACTHH [1APOBUX TYPOiH sKa Mae HU3KY IepeBar Ta J03BoJIse
CTBOPUTU HOBY, BUCOKOE(EKTUBHY TypOiHy JJ1s1 ybTpa-CylepKPUTUYHUX I10YaTKOBUX IapameTpis rnapu. — Js
BUpillI€HHs IPO6JIeM MiLIHOCTI JIONIATOK HE 0O0B'I3KOBO 3aCTOCOBYBATH JOPOTi MaTepiany, IpU MeTIbOBIl cXeMi
MOXKHA OpPraHi3yBaTy BHYTPILIHE OXOJIOAKE€HHSI, TOOTO OiJIbII rapsiyi BEPXHi JIONATKU OYAYTb OXOJIOIKYBaTHCh
XOJIOOHAMU HVKHIMUY, TIPY LJbOMY TEIJIOTA HE BUTPAYYETHCS,  3A/IMIIAETHCS i BAKOPUCTOBYETLCS B
TEPMOAVHAMIYHOMY LIMKJIi. — 32 paXyHOK TOTO, 1O MOTIK 3TOPU i 3HU3Y PYXA€ThCS B IPOTUJIEKHUX HAIIPSIMKAX,
BiZIOyBa€eTbCS1 KOMIIEHCALlil OCbOBUX 3yCUJIb. — Po3po6seHo nonepenHio 3D-reomeTpito npotoyHux yactvH BT Ta
noparkoBux cryneHis LICT. — [TonepenHi nocai>xaeHHs Tedii napu y nporouynux yacrax LIBT ta IICT nokasanu
Brucokuil KKJI Typ6iH. — PO3risiHyTO Crioco6u Ta MOXJIMBOCTI OXOJIOIPKEHHS JIONIaTOK TyPOiHHUX CTYIIEeHIB

pospobnenux LIBT ta LICT.
ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyiue HTII Ha mOBKiJIS:
BrnpoBaaskeHHst HTII: za srogoio 3 3amoBHIKOM
ITpakTuyHa peasisanis HTTI
IloyaTok eramy:
3aKiHYeHHs eTamny:

Cno>kuBayi npo,uyKILi'i: [TignmpuemMcTBa eHEProMamrHoOyAyBaHHs, Ykpaina, AT «YKpaiHCbKi eHepreTuyHi
mamuHu», [Tossma, GE Elblag, ITosnbma, Siemens AG

HepcneKTHBHi PHHKH: Ykpaina, Eneprorenepyiodi komnasii, ITaposi Typ6inu cepii K-300 3 yabTpa-
CYIIEPKPUTMYHMMU [I0YaTKOBUMUIIapaMeTpamu napu, Kpainu €C ta Asii, Eneprorenepyloui komnasii, [1aposi

Typ6inu cepii K-300 3 yipTpa-cynepKpuTUYHUMHU I0YaTKOBUMHUIIApAMeTPamMu Napu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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