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Tema (aHrJ.)

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

Pedepar (YKp.)

B po6oTi po3pobiseHi TexHiYHi i TEXHOJIOTiYHI 3axogu MO MiJBUIIEHHIO €HEeProedEeKTUBHOCTI HOBUX TypOOreHepaTopiB i
TypboreHepaTopiB, sIKi TPUBaJIMl 4Yac 3HAXOASTbCS B €KCIUIyaTalii, HMIJIIXOM HAayKOBOTO OOI'PYHTYBaHHsSI BUOOPY INapaMeTpiB
KOHCTPYKLI! i TEXHOJIOTi!1 BUTOTOBJIEHHSI, PO3POOKM METOZOJIOTIi 1iarHOCTUKY Ta PEMOHTIB 3 METOI0 3a0€3ME€YEHHS] MOXKJIMBOCTI
MOJaJIbIIOI eKCITyaTalii i cTasoi poboTH Ha Cy4aCHY €HEProMepesKy, MiTPUMKU HayKOBO-TEXHIYHOI KOHKYPEHTOCIIPOMOKHOCTI
HOBUX TypOoreHepaTopiB Ha CBiTOBOMY PHHKY. 3 BHUKOPUCTaHHSIM TeOpii LMKJIIYHOTO PO3BUTKY [JIs1 MigTBEPIKEHHS
MEePCHEeKTUBHOCTI MIPOBEJIEHHSI POOIT 3 JIOCIIPKEHHS TypOOTe€HepaTopiB i BU3HAUEHHS! MEPCHEKTUBHUX HANPSMKIB CTBOPEHHS
HOBUX i MOJepHi3alii BXe Npaloloyux reHepaTopiB BCTAHOBJIEHO HAMOINbII BipOTigHUI ClLieHapill PO3BUTKY BiTUYM3HSIHOI
€JIeKTpoeHepreTuku. [lpegMeToM [OCHiI)KeHHs OyJM eJIeKTPOMAarHiTHi, MeXaHiyHi Ta TEeIUIOBi Npolecu B TypOoreHepaTopax.
O6'exTOM HOCIiAKEHHS Oy HOBi TypOOreHepaTopu i Typ6oreHeparopy, sKi TpUBaIMi 4ac mpauooTh Ha 6s10kax TEC i AEC, ix
XapaKTEePUCTUKM i BUOIp HaNpsIMKIB BIOCKOHAJIEHHS 3 YPaxyBaHHSIM OCOOJIMBOCTEN Cy4yaCHHMX yYMOB eKcIuiyartauil. B po6oTi
3aMpOIIOHOBaHI MPUHOMU MOZEpHi3auii TypOoreHepaTopiB i OXO0JIOAKYBadiB 3 yYMOBOIO IMi/IBUIIEHHS INOTY>KHOCTI 6e3 3MiHu
MacorabapuTHUX ITIOKa3HUKIB i 3aMiHM OXOJIOOHOTO CepefoBUIIA (BOLHIO HA IOBITPS), METOJMKA KOMILJIEKCHOTO CHCTEMHOTO
KOHTPOJIIO CTaHy TypOOTre€HepaTopiB 3 TPUBAJIMM IIEPiOIOM €KCIUIyaTalii. Briepmie 3a [ONOMOrom MOZEIOBaHHS BHU3HAYEHUH
TEIJIOBUI i MEXaHIYHWI CTaH MOJEpHi3oBaHUX esieMeHTiB TI, BIJIMB IIBUAKOCTI 3MiHM HaBaHTaXeHHS! Ha CTyIiHb Jedopmariii
CTPIKHIB OOMOTOK i Ha CTaH i30JALil, BIVINB CX€MU CKJIAZAHHS MIMXTOBAaHMX OCEpIb, PiBHSA i SIKOCTi onpecyBaHHS Ha
eKCIUTyaTaliiiHy HaZifHICTh i MOBroBiYHICTb TypOGOreHeparTopis, IO 3abe3nedyye MiIBUIIEHHS SKOCTi NMpOeKTyBaHHS. [loBeneHa
HEOOXiIHICTb ITPU BU3HAYEHHI YEPTOBOCTi BKJIIOYEHHS] TypOOT€HEPATOPiB B €EHEPrOCUCTEMY BPAaXOBYBAaTH iX CTaH; BU3HAYEHO, IO
MiATPMMYBaTU HOMiHaJbHi TapaMETPU €HEPrOCUCTEMU YKpaiHn nouinbHO TypooreHepatopamu TEC nmotysknicTio 200-300 MBT i
IO BMUKOPUCTAHHS IJI1 LbOro TypboreHepatopiB AEC HenpumycTMmo. 3ampolOHOBAaHMN alrOPUTM PO3PAXYHKY IPaHWYHO
IOTyCTUMOTrO 3HOCY €JIEMEHTIB TypOOreHepaTopiB i cucTemMa peecTpalii ix pakTUYHOro CTaHy B pexxuMi on-line. 3anponoHoBaHi
Croco6u AiarHOCTUKYU AedeKTiB TypOOreHepaTopiB i iX CUCTEM OXOJIOAKEHHS, a TAKOXK NPUMOMU YCYHEHHS Oe(deKTiB Ha 6y10Kax
CTaHIIii; BCTAaHOBJIEHO BIIJIMB KOMIIOHYBAHHS TEIJIOOOMiHHMKIB TypOOreHepaTopiB i YMcCja XO[IiB OXOJIOMHOTO rasy Ha TEIJIOBi
PO3PaxyHKy CHUJI, IO Iil0Th MiX JMCTaMU LIMXTOBAaHUX OCEPAb CTATOPiB TypOOreHepaTopiB. BcTaHOBIEHO, 1O [isl LIUX CUJI MOXKE
OyTy OZHi€l0 3 MPUYMH PYHHYBAHHS OCEPAb HE TibKMA B TOPLEBUX 30HAX, a I B cepeMHi reHepaTropa. OLiHKa TEXHIYHOTO CTaHy
TypboreHepaTopa i HOro eJleMeHTiB INpOBOAWJIACS 3 METOI0 BHU3HAYEHHSI MOMUIMBOCTI iX moganibioi exkcriyartauii Ta
BCTaHOBJIEHHS 00CAT'Y HEOOXiJHMUX PEMOHTIB, JJIs1 BCTAHOBJIEHHS! MOKJIMBOCTI peabisiTauii abo BUKOHaHHS MOBHOI 3aMiHu. [Ipu

PO3po06LLi HOBUX TypOOreHepaTopiB OPieHTYBAJKCS HA CBITOBI CTaHAAPTHU B 0671aCTi TypOOreHepaTOpoOyAyBaHHSL.
Pedepar (aHrJ1.)

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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