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1. HaykoBo-TexHiuyHi 3acafy MiATPUMKU KOHKYPEHTOCIIPOMO>KHOCTI TypOOoreHepaTopiB i 3abe3neyeHHs iXHbOI

eeKTUBHOi po6OTH TP TPUBAJIIN eKCITyaTallii

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 3aX01 MO MifABUIEHHIO eHeproedeKTUBHOCTI HOBUX
TypOOreHepaTopiB i TypOoreHepaTopiB, sIKi TPUBAINN Yac 3HAXOJSATHCS B €KCIUlyaTallii, HISXOM HayKOBOTO
OOIpYHTYBaHHS BUOOPY NIapaMeTPiB KOHCTPYKIIiH i TEXHOJIOTiNl BUTOTOBJIEHHS, PO3POOKY METOOJIOTI] 1iarHOCTUKHI
Ta PEMOHTIB 3 METOI0 3a6€31e4YeHHs] MOKJIMBOCTI [TOAAJIbIIOI eKCIITyaTallii i cTasoi pob0TH Ha Cy4acHy
€Hepromepexy, NiiTPUMKY HayKOBO-TEXHIYHOI KOHKYPEHTOCIIPOMOXKHOCTI HOBUX TypOOreHepaTopiB Ha CBITOBOMY
PHHKY. 3 BUKOPUCTaHHSIM TeOPii [UKIIIYHOrO PO3BUTKY IJ1s1 i TBEPI KEHHS [IEPCIIEKTUBHOCTI IPOBEJIEHHS POOIT 3
IOCJIiIPKEHHS TypOoreHepaTopiB i BU3HaU€HHS EePCINEKTUBHUX HANPSIMKIB CTBOPEHHS HOBUX i MOJlepHi3allii Bxke

IIPaLI0I0YMX [€HEepaTOPiB BCTAHOBJIEHO HANOIIbII BipOTifHUI CLieHapiil pO3BUTKY BiTYM3HSHOI €JIeKTPOEHEPreTUKU.



[TpenmeToM nocimkeHHS OYJM eJeKTPOMAarHiTHi, MexaHiuHi Ta TernsoBi nponecu B Typboreneparopax. O6'eKTom
IOCTiIKeHHs 6y/u HOBI TypboreHepaTopu i TypboreHepaTopu, siki TpruBanii 4ac npauoioTs Ha 6;10kax TEC i AEC,
iX XapaKTepUCTUKU i BUOip HAIPSIMKIB BIOCKOHAJIEHHS 3 ypaxyBaHHSIM OCOOJIMBOCTE Cy4YaCHUX YMOB €KCITyaTawji.
B po6o0Ti 3anponoHOBaHi NPUIOMHU MOJEPHi3allil TypOoreHepaTopiB i 0X0I01KyBaviB 3 yMOBOIO IiIBULLIEHHS
IIOTY>KHOCTI 6€3 3MiHM MacorabapuTHUX ITOKA3HKUKIB i 3aMiHM OX0JIOLHOTO cepefoBULIa (BOLHIO Ha MOBITPSI),
METOJMKa KOMIIJIEKCHOTO CUCTEMHOI'0 KOHTPOJIIO CTaHy TypOoreHepaTopiB 3 TpMBaIUM MIE€PioJOM eKCIIyaTalii.
Briepuie 3a 1OIIOMOro0 MOJIE/IIOBAaHHS BU3HAYEHU U TEIJIOBUN i MEXaHIYHMI CTaH MOJEPHI30BaHUX ey1leMeHTiB T
BILJIMB IIBMIKOCTi 3MiHM HaBaHTAXXEHHS Ha CTyMiHb gedopMallil CTPMKHIB OOMOTOK i Ha CTaH 3011, BIVINB CXeMU
CKJIaIaHHS IMXTOBAHUX OCEPIib, PiBHS 1 SKOCTi ONIPECYBaHHS Ha €KCIUIyaTalliliHy HaLilHICTD i JOBrOBIUHICTb
TypOOreHepaTopiB, 1110 3abe3redye MifBUILEHHS SIKOCTi IPOEeKTyBaHHS. JloBesileHa HEOOXiAHICTb TPY BU3HAYEHHI
4EProBOCTi BKJIIOYEHHS TypOOreHepPaTOpiB B EHEProCUCTEMY BPaXOBYBATH iX CTaH; BUSHAYEHO, 110 MiATPUMYBaTH
HOMiHaJIbHi MapamMeTpu eHeprocucreMu Ykpainu gouinsHo Typ6oreneparopamu TEC notyskHicTio 200-300 MBT i
1110 BUKOPUCTAaHHS IJ1s1 1boro TypooreHepaTtopiB AEC HenmpunycTyumo. 3ariporoHOBAaHUH aIFTOPUTM PO3PaXyHKY
I'PaHUYHO JIONIYCTUMOIO 3HOCY €JIEMEHTIB TypOOreHepaTopiB i cucrtema peectpalii ix akKTUYHOro CTaHy B PEXUMI
on-line. 3anponoHoBaHi crocobu AiarHOCTUKHU Ae(EKTIB TypOOreHepaTopiB i ix CUCTEM OXOJIOIKEHHS, a TAKOX
IIPUIOMH YCyHEeHHs AedeKTiB Ha 6JI0Kax CTaHLii; BCTAHOBJIEHO BIIJINB KOMIIOHYBaHHS TEIJIOOOMiHHUKIB
TypOOreHepaTopiB i yMcia XoIiB OX0JIOGHOTO ra3y Ha TEIJIOBi HAaIIpyry, po3Nofil MaKCHMabHOI TeMIIepaTypH i ii
nepena no rnoBepxHi TpyooK TENI000MiHHUKIB. PO3p06J1€HO METOAUKY PO3PaxXyHKy CUJI, IO AiI0Th MDK JIMCTaMU
IIMXTOBAHUX OCEP/b CTATOPIB TypboreHepaTopiB. BCTaHOBIEHO, IO [isl HUX CUJI MOXKe OYTHU OfIHi€I0 3 IPUYUH
PYVHYBaHHS OCEPIb HE TiJIbKU B TOPLIEBUX 30HAX, a I B cepenyHi reHeparopa. OLiHKa TEXHIYHOTO CTaHy
TypOoreHepaTropa i 1oro e1eMeHTiB IPOBOAMIIACS 3 METOI0 BU3HAYEHHS MOKJIMBOCTI iX MIO/abIIoi eKCITyaTalii Ta
BCTAHOBJIEHHS 00CTy HEOOXiIHUX PEMOHTIB, 1711 BCTAHOBJIEHHS MOKJIMBOCTI peabisiTanii abo BUKOHAHHS TOBHO{
3aminu. [Ipu po3po6iii HOBUX TypOOreHepaToOpiB OPieHTyBaIMCS Ha CBITOBI CTAaHIAPTH B 00JI1aCTi

TypOOreHepaToOpOoOyAyBaHHS.

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.
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