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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 45.29

Tema guceprauii:
1. BHyTpilIHe eKpaHyBaHHS KpalHiX MAaKeTiB OCeps CTaTopa MNOTY>KHOIO CUHXPOHHOTO F€HepaTopa

2. The internal shielding of a stator core end packets of powerful synchronous generator

Pedepar:

1. O6’eKT mOCHiIKEHHS: €JIEKTPOMArHiTHI Ta TEIJIOBI IPOLECH Y KiHIIEBili 30Hi IOTY>KHOTO CUHXPOHHOI'O
reHeparopa. Merta po6oTu: po3po6Ka i HayKOBe OOI'DYHTYBaHHSI METOJly BHYTPIIIHbOIO €KpaHyBaHHSI KpaiiHixX
MaKeTiB Oceps cTaTopa IJIs MifBULEHHS HAJiMHOCTI Ta HABAHTAKyBaJIbHOI 3JaTHOCTI MOTYKHUX CUHXPOHHUX
MalllVH UJISIXOM 3HWKEHHS BEJIMYMHYU OCbOBOTO MarHiTHOrO NOTOKY Ta MaKCUMaJIbHOI KOHLIEHTpaLlii BUXPOBUX
CTPYMiB B KpalHix 1akerax ocepzs. MeTonu LOCIiIKEeHb: METOIU TEOPil €JIEKTPOMArHiTHUX i TENJIOBUX IIPOLIECIB B
€JIEKTPUYHVX MalIMHAX, METOJ, CKIHUEHHUX €JIEMEHTIB, METOAU MaTEMAaTUYHOTO MOZEJIIOBAHHS Ta IJIAHYBaHHS
6arato(akTOPHOro eKCIepUMeHTY. TeopeTUyHi Ta MpaKTU4YHi pe3yJbTaTH i HOBU3HA: PO3PO6JIEHO Ta HAYKOBO
OOI'PYHTOBAHO Ha OCHOBI MOJIE€/IIOBAHHS PO3NOIiNy €JIEKTPOMAarHiTHOTO 110JIs1 Ta TEMIIEPATYPU HOBE €KpaHyBaHHS
KpalHiX NaKkeTiB ocepisl CTaTOPa MOTYKHOTO T€éHepaTopa eJIeKTPOIIPOBITHMMIU CETMEHTAMU 3y01leBO-11a30BOi

KOHQiryparuii 3 po3ramyBaHHsIM i po3NOJiseHHsIM iX BcepennHi ocepigl, ke L03BoJIsIE 3a0e31eYnTy IPUIYCTUMUM



piBeHb HarpiBy 3y6L1€BOi 30HH; 3100yJ1a NOAAIBIINI PO3BUTOK KBA3iTPUBMMIPHA MAaTEMAaTU4YHA MOJEJIb
€JIEKTPOMarHiTHUX i TEIJIOBUX IPOLECIB y KiHIeBill 30Hi IIOTY>KHOTO TypOOreHepaTopa, sIKa J03BOJIsIE OIIMCATH
CTpyMHU JI060BOi YaCTUHU OOMOTKU CTATOPa 3 yPaxXyBaHHSIM reoMeTpU4YHOi GOpMHU JI060BUX 3'€JHAHD i pEXKUMY
po60TU reHepaTopa; BIepllie eKCIIePUMEHTAIbHO OTPUMAHO 3a JI0NIOMOT010 MaciTabHoi (GisuyHOi MOJIesi KiHIleBOi
30HH IIOTYXHOTO TypOOreHepaTopa 3a/Ie>KHOCTI akciaabHOI CKIIaZ0BOi MarHiTHOI iHAYKUii Bifi KOHCTPYKTUBHUX
IapaMeTpiB eKpaHyIouMX CUCTeM 3y0lLleBO-11a30BUX CEIMEHTIB Ta MiClLisl pO3TalllyBaHHS iX B ocepi cratopa.
[IpenMerT i CTyniHb BIPOBAJKEHHS: PE3YJIbTATU TEOPETUUYHO-EKCIIEPUMEHTAJILHUX JIOCIIiIKEHb BIIPOBAIPKEHO Ha
Jlep>kaBHOMY MiAIpUEMCTBI «3aBoj, «EjeKTpoBakMally; po3pobsieHa KOMILJIEKCHA MaTeMaTUYHa MOZEJb
BHKOPHCTOBYETHCS B HAYKOBUX pobOTax [HCTUTYTY ITpobiieM 6e3reku aTOMHUX esleKTpocTaHiii HAH Ykpainu.
EdexTrBHICTb BIPOBa/I>)KEHHS: 3a6€3I1e4eHHs IPUITYCTUMUX PiBHIB HarpiBy KpaiHix akeTiB ocepAs craropa npu
[IPOEKTYBaHHI HOBUX i MOZepHi3auii Ailounx Typ6o- Ta rifporeneparopis. Cpepa BUKOPUCTAHHSL: Fajly3b

MaIIMHOOYyBaHHS

2. The object of research: electromagnetic and heat processes in the end zone of powerful synchronous generator.
The purpose of research: the development and scientific substantiation of method the internal shielding of a stator
core end packets for increase the reliability and loading capacity of powerful synchronous machines by reducing
the axial magnetic flux magnitude and maximum concentration of eddy currents in core end packets. Methods of
research: methods of theory for electromagnetic and heat processes in electrical machines, finite element method,
methods of mathematical simulation and multifactor experiment planning. Theoretical and practical results and
innovation: designed and scientifically based with help simulation of electromagnetic field and temperature
distribution a new shielding of a powerful generator stator core end packets when electroconductive tooth-slot
configuration segments is placed and distributed inside the core, that allows to provide a permissible heat level of
tooth zone; has further developed a quasi-three-dimensional mathematical model of electromagnetic and heat
processes in the end zone of powerful turbogenerator allows description the currents of stator winding frontal
part with consider the geometric shape of frontal connections and the load condition of turbogenerator; for the
first time experimentally obtained with help a scale physical model of a powerful turbogenerator end zone the
dependence of magnetic flux density axial component on the constructive parameters of shielding systems of a
tooth-slot segments and their location within the stator core . Subject and degree of implementation: the results of
theoretical and experimental researches are applied in the State enterprise «Plant «Electrowazhmash»; developed
a complex mathematical model is used in the Institute for Safety Problems of Nuclear Power Plants NAS of
Ukraine. Effectiveness of implantation: ensuring the permissible heating of stator core end packets for design of
new and modernization of existing turbo- and hydrogenerators. Field of use: engineering industry
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