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1. HaykoBO-TexHiuHi 3acagy MiATPUMKU KOHKYPEHTOCIIPOMOKHOCTI TypOOreHepaTopiB i 3abe3neyeHHs! iXHbOI
edexTUBHOI po60OTU ITPU TPUBAJN eKCILTyaTaLii

2. Scientific and Technical Principles of Maintaining the Competitiveness of Turbogenerators and Ensuring their
Efficiency During Long-term Operation

Pedepar:

1. B po60Ti po3po6eHi TexHiuHi i TEXHOJIOTIYHi 3aX0y MO MiABUIIEHHIO eHeproedeKTUBHOCTI HOBUX
TypboreHepaTopiB i Typ6oreHepaTopiB, sIKi TPUBAJIMI YaC 3HAXOAAThCS B €KCIUTyaTallii, IJISIXOM HayKOBOTO
OOIrpyHTYBaHHS BUOOPY IapamMeTpiB KOHCTPYKIIiH i TEXHOJIOTiH BUTOTOBJIEHHSI, PO3POOKY METOZ0JIOTI] IiarHOCTUKU
Ta PEMOHTIB 3 METOIO 3a6€3I€4EeHHS] MOXKJIMBOCTI I10/1aJIbII0] eKCIITyaTallii i cTasoi po6oTH Ha cydacHy

€Hepromepexy, NiiTPUMKM HaYKOBO-TEXHIYHOI KOHKYPEHTOCIIPOMOXKHOCTI HOBUX TypOOT€HEpPaTOPiB HA CBITOBOMY



PHHKY. 3 BUKOPUCTaHHSIM T€OPii [UKIIIYHOrO PO3BUTKY IJ1s1 i TBEPI KEHHS [IEPCIIEKTUBHOCTI IPOBEJIEHHS POOIT 3
IOCTiIKeHHs TypOoreHepaTopiB i BUSHaYeHHSI [1epCIeKTUBHUX HAIPSIMKIB CTBOPEHHSI HOBUX i MoziepHizauii Bxe
IIpaLI0I0YMX [eHEepaTOPiB BCTAHOBJIEHO HANOIIbII BipOTifHUI CLieHapiil pO3BUTKY BiTYU3HSHOI €J1IeKTPOEHEPTeTUK.
[TpegMeToM HmoOCiKeHHS OyJIM €JIeKTPOMAarHiTHI, MEXaHIUHi Ta TEMJIOBi Ipoliecu B TypooreHnepatopax. O6'eKTom
IOCJliIPKEeHHs Oy HOBi TypO6oreHepaTopu i TypboreHepaTopH, sIKi TpMBaIMi 4ac rnpaiooTs Ha 610kax TEC i AEC,
iX XapaKTepUCTUKU i BUOip HAIPSIMKIB BIOCKOHAJIEHHS 3 ypaxyBaHHSIM OCOOJIMBOCTE Cy4YaCHUX YMOB €KCILTyaTalii.
B po6oTi 3anipornoHoBaHi NpuiioMu MOAEPHi3alii TypooreHepaTopiB i 0X0101KyBayiB 3 yMOBOIO IiIBULLIEHHS
MOTYXXHOCTI 6€3 3MiHM MacorabapUTHUX MIOKA3HUKIB i 3aMiHM 0X0JIOLHOTO CEPeNOBUIIA (BOJHIO HA TIOBITPSI),
METOJIMKAa KOMILJIEKCHOTO CUCTEMHOI'0 KOHTPOJIIO CTaHy TypOOT€HepaTOpiB 3 TPUBAIUM I1€PioJOM €KCIITyaTaLil.
Briepuie 3a JOIIOMOT010 MOJIEIIOBAaHHS BU3HAYEHU U TEIJIOBUM i MEXaHIYHUI CTaH MOJEPHI30BaHUX eyleMeHTiB T
BILJIMB IIBUIKOCTi 3MiHM HaBaHTaXXEHHS Ha CTYMiHb fedopMaliii CTPMKHIB OOMOTOK i Ha CTaH i30J1s1ii, BIVIUB CXeMU
CKJIaJaHHA IUXTOBAHUX OCEPIb, PiBHA i AKOCTI ONpeCyBaHHS Ha eKCIUIyaTaliiHy HaLiNHICTD i TOBrOBIUHICTD
TypOOreHepaTopis, 1110 3ab6e3redye MifBUIeHHS SIKOCTi IPOeKTyBaHHs. JloBesieHa HEOOXiAHICTb ITPY BU3HAYEHHI
YEProBOCTi BKJIIOYEHHS TypOOreHepPaTOPiB B EHEProCUCTEMY BPaXOBYBATH iX CTaH; BUBHAUEHO, L0 MiATPUMYyBaTH
HOMiHaJIbHi apamMeTpu eHeprocucreMu Ykpainu gouinsHo Typ6oreneparopamu TEC notyskHicTio 200-300 MBT i
1110 BUKOPUCTAHHS IJ1s1 1boro TypboreHepaTtopiB AEC HenpumnycTumo. 3arporioHOBAHUH aIFTOPUTM PO3PaXyHKY
I'PaHUYHO JIOIIYCTUMOI'O 3HOCY €JIEMEHTIB TypOOreHepaTopiB i cucrtema peectpallii ix pakTUYHOro CTaHy B PEXUMI
on-line. 3anponoHoBaHi crocoby AiarHOCTUKYU Ae(EKTIB TypOOreHepaTopiB i ix CUCTEM OXOJIOHKEHHS, a TAKOX
IIPUIIOMHU YCYHEHHS [edeKTiB Ha 6J10KaxX CTaHLIill; BCTAHOBJIEHO BIJIUB KOMIIOHYBAaHHS TEILJIOOOMIHHUKIB
TypOOreHepaTopiB i yncia XoIiB OX0JIOLHOTO ra3y Ha TEIJIOBi HAllpyry, po3Nofil MaKCHMabHOI TeMIepaTypH i ii
nepenas 1o rnoBepxHi TpyooK TENI000MiHHMKIB. PO3p06J1€HO METOAUKY PO3PaxyHKy CUJIL, 1O AiI0Th MDK JIMCTaMU
IIMXTOBAaHUX OCEPJb CTATOPiB TypOOreHepaTopiB. BCTaHOBJIEHO, MO Aisg HUX CUJI MOXKE OYTU OJHI€I0 3 IPUYMH
PYVHYBaHHS OCEPAb HE TiJIbKU B TOPLIEBUX 30HAX, a I B cepenyHi reHeparopa. OLiiHKa TEXHIYHOTO CTaHy
TypboreHepaTropa i 1oro esleMeHTiB IPOBOAMIIACS 3 METOI0 BU3HAYEHHS MOKJIMBOCT] iX IO/asibIIoi eKcITyaTalii Ta
BCTAHOBJIEHHSI 00CSTy HEOOXiIHUX PEMOHTIB, [J1s1 BCTAHOBJIEHHS MOXJIMBOCTI peabisiTalii abo BUKOHAHHS TOBHO]
3amiHn. [1py po3po6ii HOBUX TypOOreHepaTopiB OPiEHTYBAINCS HA CBITOBI CTaHIAPTH B 06J1ACTi
TypOOreHepaTopoOyAyBaHHS.

2. Technical and technological measures to improve the energy efficiency of new turbogenerators and
turbogenerators that have been in operation for a long time, by scientifically substantiating the choice of design
parameters and manufacturing technologies, developing diagnostic and repair methodologies to ensure further
operation and sustainable operation of the modern power grid. technical competitiveness of new turbogenerators
on the world market are developed in the work. The most probable development scenario was established to
confirm the prospects of carrying out work on the turbogenerators study and to determine promising directions
for the creation of new and modernization of already operating generators using the theory of cyclic development.
The subject of research was electromagnetic, mechanical and thermal processes in turbogenerators. The study
object was new turbogenerators and turbogenerators that have been operating for a long time at TPP and NPP
units, their characteristics and the choice of directions for improvement, taking into account the peculiarities of
modern operating conditions. Techniques for the modernization of turbogenerators and coolers with the
condition of increasing power without changing the weight and dimensions and replacing the cooling medium
(hydrogen with air) were proposed. For the first time, the thermal and mechanical condition of turbogenerators
modernized elements was determined by simulation; the influence of the rate of load change on the degree of the
deformation winding rods and the insulation is established; the influence of the scheme of assembly of the stator
cores, the influence of the quality of core crimping on the operational reliability and durability of turbogenerators,
which improves the quality of design. The need to take into account the state of turbogenerators when
determining the sequence of their inclusion in the power system is proven in the work, and also found that it is
advisable to maintain the nominal parameters of the Ukrainian power system by turbogenerators with a capacity of
200-300 MW of thermal power plants. The use of NPP turbogenerators for this is unacceptable. An algorithm for
calculating the maximum permissible wear of turbogenerator elements is proposed and a system for registering



their actual state in on-line mode is proposed. Methods of diagnostics of turbogenerators and their cooling
systems defects are offered, and also receptions of elimination of defects on blocks of stations are developed; the
influence of the arrangement of heat exchangers of turbogenerators and the number of strokes of cooling gas on
thermal stresses, distribution of the maximum temperature and its difference on a surface of tubes of heat
exchangers is established. The methodology for calculating the forces acting between the sheets of the
turbogenerator’s stators laminated cores has been developed. It was found that the action of these forces can be
one of the reasons for the destruction of the cores not only in the end zones, but also in the middle of the
generator. Assessment of the turbogenerator and its elements technical condition was carried out in order to
determine the possibility of their further operation and to establish the amount of necessary repairs, to establish
the possibility of rehabilitation or complete replacement. In the development of new turbogenerators focused on
world standards in the field of turbogenerators.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaILii:

3B's130K 3 HAYKOBUMH T€MaMH.

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Minux Bonopgumup IBanoBu4

2. Milykh Volodymyr Ivanovich

KBasidikanis:

Inentudikarop ORCHID ID: He zactocosyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Minux Bonogumup IBaHoBUY

2. Milykh Volodymyr Ivanovich

KBasmigikamis:

Inentudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. ITmorin BnagucnaB €BreHoBUY

2. Pliuhin Vladyslav Ye.

KBasmigikamist:

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe Ha¥iMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BacuniB Kapn Mukonanosuy

2. Vasyliv Karl M.
KBasigikamist:

InenTudikarop ORCHID ID: He sactocoyerbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. MasypeHnko Jleoniz IBanoBu4

2. Mazurenko Leonid Ivanovych

KBasmigikamis:

ImenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdpopmamist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

Bostox Bosmopumup ®enopoBuy

Bomox Bonogumup ®enoposuy



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

IisiIbHOCTI




